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Abstract: Nidification behavior in three dung beetle species (Scarabaeinae: Scarabaeidae) were studied. In Onthophagus catta and
Onitis philemon the nidification behavior were studied under the laboratory condition while in Liatongus rhadamistus field
observations were made. O. catta construct simple nest composed of single unbranched vertical gallery. At bottom end of each gallery,
brood balls are lodged. O. philemon construct a simple unbranched numerous and extensive vertical galleries which leads to the
enlarged chamber at the bottom , wherein large amount of dung was carried initially for the construction of brood balls. Field
observations regarding nidification in L. rhadamistus indicates that just beneath the dung pads up to 9 cm deep, depression of various
sizes were constructed for lodging the brood balls. These are the brood chambers. The number of brood balls lodged in each chamber
depends on size of the brood chamber. The sizes of brood balls as well as depth of the brood balls constructed by these dung beetles were

also studied.
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1. Introduction

The insects belonging to subfamilies Coprinae and
Scarabacinae (Scarabaeidae) are considered true dung
beetles. They feed on dung; use it to provide housing and
food for their larvae. Scarabaeinae beetles are belonging to
burrower and roller functional groups. This type of
nidification behavior is essentially accompanied with the
horizontal and vertical translocation of larval food in
borrowers and rollers respectively. The feeding activity of
these dung beetles disturbs the dung droppings and creates
an unfavorable condition which makes difficulties for
survival of dipterous flies. Dung beetles play a small but
remarkable role in the pasture ecosystem, improve nutrient
cycling, soil structure, and forage growth in the meantime.

Thus, the dung beetles constitute economically important
group of beetles, abundant and well distributed in South-
western Maharashtra-India; represented by large number of
species (Arrow, 1931). However, scant information is exists
on the life-cycle pattern, ecology and nidification behavior
of Indian dung beetle species. The study on some aspects of
behavior of Catharsius molossus was done by Veenakumari
and Veeresh (1993). Phylogenetic and karyotypic study of
Indian scarab beetle was made by Yadav et.al. (1990).

An attempt has been made here to study the nidification
behavior in three dung beetles species from South-western
Maharashtra  viz. ~ Onitis  philemon  (Fabricius),
Onthophagus  catta, (Fabricius) and Liatongus
rhadamistus (Fabricius).

2. Material and Methods

Collection of dung beetles: These species of dung beetles
are most abundant in study area. As these dung beetles are
powerfully attracted towards fresh cattle dung, therefore,

they are easily collected from the dung pads. One to three
days old pads were selected for the collection purpose. The
collection was made in the morning hours between 8 to 10
a.m.as and when necessary. The brood balls of Liatongus
rhadamistus were collected mostly from Phaltan region.

Laboratory Maintenance and Rearing: The adult dung
beetles were maintained under laboratory conditions in
convenient sized earthen pots. Rearing method proposed by
Blume and Aga (1975) and Hunter et.al. (1991 and 1996)
was followed. Rearing medium was the same sand-soil
mixture; the soil used in pots was obtained from collection
sites. The mixture of sand and soil was adequately
moistened with tap water. The fresh dung of the cattle was
regularly provided as food to the beetles. Earthen pots
containing beetles were covered with other same sized
inverted earthen pots, which simulate the condition of
darkness and prevents the escape of the beetles from the
pots. These earthen pots were kept in large plastic troughs
containing moist sand which maintains required moisture
content of sand and soil mixture. By this method the
selected dung beetle species can be easily maintained under
laboratory conditions with minimum mortality. The beetles
in earthen pots maintained at laboratory temperature of 22
to 26 °C.

In Onitis philemon and Onthophagus catta the nidification
were studied in laboratory. The adults were reared in
laboratory as mentioned above. In this method a pair of
dung beetles was placed in each of five separate earthen
pots with cattle dung. After 3-6 days parent beetles and
remaining dung were removed from the soil surface. The
number and distribution of the burrow were noted and
sketched. The content of the earthen pots were poured
carefully in a tray. Then soil was immediately examined for
brood ball and depth of brood balls were recorded without
much disturbing the soil of earthen pots.
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The nidification behavior of Liatongus rhadamistus was
observed in the fields.

3. Result and Discussion

Under laboratory conditions, nidification studies indicates
that the Onthophagus catta construct simple nest composed
of single unbranched vertical or incline galleries. At bottom
end of each gallery, brood balls are lodged (fig no.7.B). On
the other hand Onitis philemon construct a simple
unbranched numerous and extensive vertical galleries
which leads to the enlarged chamber at the bottom , wherein
large amount of dung was carried initially for the
construction of brood balls.(fig no.l and 7.A). Field
observations  regarding nidification in  Liatongus
rhadamistus indicates that just beneath the dung pads up to
9 cm. deep, depression of various sizes were constructed for
lodging the brood balls. These are the brood chambers. The
number of brood balls lodged in each chamber depends on
size of the brood chamber (fig no.2, 3, 4, 5, 6.and 8).

The length of Onthophagus catta brood ball (table no. 1)
ranged between 22 to 34 mm with mean length of 27.7 +
3.79 mm. The diameter of brood ball ranges between 13 to
18 mm and mean diameter value is 15.4+ 1.49mm. It is
observed that single pair constructed 10 to 35 brood balls in
laboratory condition. It was observed that the depth of
brood ball constructed ranges between 6 to 22cm.

The length of Onitis philemon brood ball (table no. 1)
ranges from 80 to 95 mm with value 90.2 +4.09 mm and
diameter ranges from 50 to 70 mm with mean value 62.5+
6.22mm . It is observed that single pair of Onitis philemon
laid as many as 5 to 8 eggs in dung mass of brood chamber
which is then constructed into brood balls . The depth of the
brood chamber ranges from 23 to 30 cm in laboratory
reared beetles. Not entire mass of dung constructed in to the
brood ball , only egg laid part was found constructed in
ovoid elongated brood ball, while remaining dung mass of
brood chamber remains surrounded with the brood balls.

The brood ball of the Liatongus rhadamistus almost
spherical. The diameter of brood ball (table no. 1) ranged
between 18 to 22mm with mean value 20.5+ 1.28mm.

Halffter and Matthews (1966) have given four major
nidification categories or groups. Within each of the four
major groups, a number of variations usually represent
separate evolutionary.

In present investigation the nidification behavior was
studied in Onitis Philemon and Onthophagus catta in
laboratory rearing method and to that of Liatongus
rhadamistus observed in field. The observation indicates
that nidification in Onthophagus catta may be placed under
category I -B which was described by Halffter and
Matthews (1966). In this group one egg is laid in relatively
small dung mass packed into the end of a burrow. It was
observed that this species create an oval mass of dung by
first digging out a special cell. The dung is then brought
down from the surface. When cell is almost filled; a small
cavity is molded by the female in end of dung mass and egg
in laid in it. The cavity then being covered over with a

filtering plug of dung fibers and soil. The branch or section
of the tunnel leading to the cell is then filled with soil and
new cell began higher up. This observation is similar to that
given by Burmeister (1930) in four European Onthophagus
spp. The Onthophagus catta constructed simple unbranched
tunnels with cells lying one above the other. This
observation is similar to that in Onthophagus coenobita
made by (Burmeister, 1930); Onthophagus tarus observed
by Fabre (1918); Onthophagus fucatus by (Main, 1922).
Some Onthophagus spp. shown branched vertical burrows
which ends in to brood cells, e.g. in Onthophagus
nuchicornis and Onthophagus fracticornis (Burmeister,
1930); in Onthophagus medoresnsis (Hunter et.al.1991).

The depth of brood ball construction in Onthophagus spp.
was ranged between 6 to 22 cm. The first brood cells
constructed by Onthophagus catta were always located at
the most distal point of the soil surface. Cells subsequently
constructed were found further up in the shallower soil.
These results are similar to those of Howden and
Cartwright, (1963), who reported depth of brood cells
ranged from 5 to 12.7 cm. Ritcher (1958) reported depth of
brood ball ranged from 5 to 22.9 cm in Onthophagus
hecate. Similarity range of depth also observed by Halffter
and Matthews (1966) in American Onthophagus spp.
Veenakumari and Veeresh (1996) observed the depth of
brood ball at 16.5 = 3.0 cm in Onthophagus gazelle and
Onthophagus reticornustus. The brood ball of O. catta have
length ranges between 22-34 mm with mean value 27.7 +
3.79 mm and width ranges between 13-18 mm with mean
value 15.4+ 1.49 mm. This result is comparable with results
given by Hunter et.al. (1991) in O. medoresnsis (length
ranges from 7.0-13.55mm); in O. depresssus (length range
is 19-25 mm and width range is 15-17 mm) and by
Veenakumari and Veeresh (1996) in O. gazelle and average
length 40.6 mm and diameter width 16.0 mm. It is observed
in present investigation a single pair of Onthophagus catta
constructed 10 to 35 brood balls on laboratory conditions.
These observations are related to Howden and Cartwright
(1963) and Lindquist (1935). According to Howden and
Cartwright a single female O. I. texanus may make 3 to 30
brood balls incapativity and female O. alluvius 20-40 brood
balls. According to Lindquist 43-67 brood balls produced
by a single female of Onthophagus spp. In any case the
number is far larger than that seen in scarabs with more
elaborate nidification behavior, even though Onthophagus
spp. still has the highly reduced ovary is characteristics of
Scarabaeinae (Halffter and Matthews, 1966).

Onitis philemon showed nidification which can be placed
under group I-C which was described by Halffter and
Matthews (1966). In this type of nidification several eggs
are laid in very large dung mass accumulated in a spacious
chamber. The observation on nidification of this beetle
indicates that these beetles construct simple vertical
galleries which leads to the enlarged chamber i.e. brood
chamber at the bottom containing 5 to 8 eggs in the dung
mass of brood chamber. It was then constructed into brood
balls. Not entire mass of dung was constructed in avoid
elongated brood ball, the remaining dung mass was found
to be surrounded with the brood balls. These observations
are not so similar to that given by Oberholzer (1959) in
Onitis euffer and by Skaife (1953, quoted by Oberholzer,
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1958) in Onitis aygulus, both in South Africa. Several
authors have claimed that the spices of Onitis like Copris,
breaking the dung mass up in to separate ovoid and
brooding (Paulian, 1941, Janssens, 1951). In spite of the
rather emphatic assertions of these authors, doubt continues
to remain primarily because of the absences of supporting
details. It is possible that these authors were influenced by
Chobaut’s (1922) claim that Onitis belial nidification like
Copris. But our field as well as laboratory observations
showed clearly that these beetles construct an ovoid
elongated brood ball in dung mass of brood chamber.

The length of Onitis philemon brood ball ranges from 80 to
95 mm with value of 90.2 + 4.09 mm and diameter ranges
from 50 to 70 mm with mean value 62.5 + 6.22 mm. The
depth of brood chamber ranges from 23 to 30 cm in
laboratory reared beetles. There is no data on brood ball and
their depth for comparison.

In Liatongus rhadamistus, nidification was observed in
field. The observation on nidification showed a very
different category of nidification. Halffter and Matthews
(1966) made an artificial category to all species, which are
known to differ radically in behavior and named it as
aberrant nidification behavior. The observation on
nidification behavior indicates that these beetles construct

brood chambers up to 9 cm in depth with irregular shapes
just below the dung pads. In these brood chambers, 3 to 5
brood balls were lodged according to size of the brood
chamber. Similar type of nidification was found in
Eurysternus magnus by Howden (1981). He observed that
in a large cavity under the edge of dung mass, a pair of
beetles had buried a quantity of dung of which they had
made three balls. In present investigation, it was observed
that a pair first makes brood balls and then constructs a
brood chamber just below and along margin of dung pad.
The brood balls were lodged in the brood chamber. The
brood balls were found arranged properly. There is no
literature available on similar type of nidification except
Eurysternus magnus. But observations on Liatongus
rhadamistus are quite different and are more similar to that
given by Howden (1981) in Eurysternus magnus. There is
no data available for comparison of brood ball, nidification,
etc.

The brood balls of Liatongus rhadamistus were almost
spherical. The diameter of the brood ball ranged between 18
to 22 mm with mean value 20.5 + 2.8 mm.

Table 1: The size of brood balls and depth of brood ball formation in three dung beetle species

Species Brood ball size Depth of brood
Length in mm| Mean +/- SD | Diameter in mm| Mean +/- SD ball formation
Onitis philemon 80-95 90.2 £4.01 50-70 62.5+6.22 23-30 cm
Onthophagus catta 22-34 27.7+3.79 13-18 154 +1.49 6-22 cm
Liatongus rhadamistus * * 18-22 22.5+1.28 Up to 9 cm

*Brood balls almost spherical hence diameter only considered.
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Figure 5: Brood chambers with brood balls  Figure 6: Brood chambers without brood balls
of Liatongus rhadamistus of Liatongus rhadamistus
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Onthophagus catta

Figure 7: Nidification in Onitis philemon (A) and Onthophagus catta (B)
Dung pad
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