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Dung Beetle Background *Adapted from Whipple (2011)
Dung beetles are a relatively small group of Scarab beetles with approximately 7,000
species worldwide. They occur on every continent but Antarctica, and are most diverse in Africa,
where more than 2,000 species occur (Hanski and Cambefort 1991). Dung beetles are extremely
important ecologically and are a major component of the biological removal of dung and control
of pests and parasites which use dung for breeding (Fincher 1973). In the state of Nebraska, beef
production is the most economically valuable industry (Veneman et al. 2004). Dung beetles are
estimated to save farmers and ranchers $380 million annually in the U.S. (Losey and Vaughan
2006) based on yield loss, pesticide applications, and fertilizer use (Walters 2008). Not included
in this estimation are health costs and environmental problems from pests and pesticides
(Walters 2008). This is especially important considering approximately $800 million are spent
annually to control livestock pests in the U.S. alone (Fincher 1981, Griffith 1997). Other than
their role as decomposers, dung beetles are a likely candidate for use in the measure of
biodiversity (Halffter and Favila 1993, Kremen et al. 1993), and are also involved in the
pollination (Sakai and Inoue 1999) and seed dispersal of some plants (Andresen and Feer 2005,
Nichols et al. 2008).
Individual cattle produce approximately 10-20 dung pats every day (Rougan 1987), with
each pat covering a surface area of approximately 0.82 m2 (Bornemissza 1960, Fincher 1981).
While dung may be broken down by weathering (White 1960, Bastiman 1970) and by other
organisms such as earthworms, ants, and termites (Denholm-Young 1978, Holter 1979), some
areas in the southern U.S. rely more heavily on dung beetles (Merritt and Anderson 1977,
Lumaret and Kirk 1987). Dung beetles significantly increase the rate of dung decomposition
(Wratten and Forbes 1996), with larvae being able to consume up to 100% of their body weight
per day until pupation (Holter 1974). Additionally, cattle will not graze in close proximity to
their own feces (Dohi et al. 1991), and it has also been concluded that the nutritional quality of
the dung of grazing mammals is directly related to range health (Edwards 1991). Undegraded
dung can prevent the growth of vegetation, resulting in an area that will remain ungrazed by
cattle for up to two years (Anderson et al. 1984).
Manure is a breeding ground for pests and parasites. The horn fly, Haematobia irritans
L., causes an estimated $730 million annual loss to the cattle industry (Drummond et al. 1981).
Dung beetles reduce horn flies by 95%, bush flies by 80-100%, and result in nine times fewer
parasite produced (Bornemissza 1970, 1976). This is staggering when it is considered that over
100 adult bush flies (Musca vetustissima Walker) can emerge from a 1000 cc. dung pat in
Australia (Bornemissza 1970). Dung beetle activity has been shown to reduce numbers (Bryan
1973, 1976), resurgence (Reinecke 1960), and migration (Fincher 1973) of parasitic larvae
within feces.
Up to 56% of cattle in the U.S. are treated with insecticides to control dipterans and
internal parasites (Losey and Vaughan 2006, Scholtz et al. 2009). Krüger and Scholtz (1996)
observed that treating cattle with Ivermectin can hinder development of the dung beetle
Euoniticellus intermedius (Reiche) for up to 28 days. Some veterinary pharmaceuticals can
reduce survival and be fatal to dung beetle populations (Madsen et al. 1990, Krüger and Scholtz
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1996, Floate et al. 2005). If treatment is necessary, it is recommended to be done when dung
beetles are inactive or by using dusts and sprays (Krüger and Scholtz 1996).
With overstocking and drought, as much as 85% of a pasture’s biomass can be consumed
by herbivores (Olechowicz 1974). Hutton and Giller (2003) reported that dung beetle numbers,
diversity, and species richness were significantly higher in Northern Ireland on organic
rangelands compared to rangeland that was roughly and intensively grazed. Dung beetles
efficiently cycle nutrients into the soil and create healthier rangelands and reduce greenhouse gas
emissions (Halffter and Matthews 1966, Mittal 1993, Estrada et al. 1998, Walters 2008). If dung
is not removed by the beetles, 80% of the nitrogen is lost to the atmosphere (Gillard 1967). In
addition, burial of animal dung by the beetles increases soil aeration and the eventual leaching of
water and nutrients into the soil (Bornemissza 1960, Bang et al. 2005). Soil aeration resulting
from dung burial (Mittal 1993) enhances the role dung beetles play in nutrient cycling (Halffter
and Matthews 1966, Mittal 1993, Estrada et al. 1998). Soil aeration lowers runoff of surface
wastes and aids in reduction of water contamination and algal blooms. (Walters 2008).
When stocking rates are high, dung beetles may become ineffective. Exceeding
recommended stocking rates for livestock results in reduced forage, increased dung, and a
decrease in livestock yield (Burton 1972). Overgrazing can result in reduced surface cover,
increased surface temperature, increased runoff, reduced soil moisture, and an eventual change in
plant community composition. Intensive and rough grazing has been observed to reduce dung
beetle abundance (Hutton and Giller 2003).
Dung beetles have adapted to fill numerous niches in a wide variety of ecosystems and
many are highly specialized (Hanski and Cambefort 1991). The subfamilies Aphodiinae and
family Geotrupinae have many specialist dung beetle species that feed on resources other than
dung (Howden 1955, Halffter and Edmonds 1982). Depending upon species, dung beetles may
have specific preference toward dung and dung condition (Doube 1987, Yasuda 1987), as well as
dung odor (Dormont et al. 2004). Dung beetles have also been shown to segregate based upon
habitat and soil type (Peck and Forsyth 1982, Doube 1983). Species differ in their nocturnal or
diurnal activity (Hanski and Cambefort 1991), as well as exhibit variances in seasonal activity
(Scholtz et al. 2009). Dung beetle numbers and species also vary depending upon light and light
intensity (Ratcliffe and Paulsen 2008). Additionally, beetles respond differently to elevation,
with higher temperatures at low altitudes being optimal (Medina et al. 2002).
For more information on dung beetles in Nebraska, see Whipple, S. D. 2011. Dung beetle ecology: Habitat
and food preference, hypoxia tolerance, and genetic variability. Dissertation, University of Nebraska-Lincoln.
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1012&context=entomologydiss

Ongoing Research
We are currently conducting research on dung beetles as agents of biocontrol in
rangeland systems through the manipulation of cattle diet. Although there have been several
studies of feeding preference and niche partitioning of various dung beetle species, our
understanding of the interaction among livestock diet, bacterial communities, dung beetles, pest
flies, and other parasites is limited. We seek to answer the questions: 1) How does attractiveness
of dung to dung beetles, pest flies, and parasites vary based on quality of livestock diet? 2) How
does grazing strategy impact dung beetle abundance and species diversity?
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It is known that cattle diet can impact fecal bacterial community composition (Durso et al.
2012), and that forage quality can
impact dung beetle behavior.
Preliminary studies indicate strong
dung beetle preference for dung
from cattle fed by highly digestible
diets (Fig. 1). These results show
differences in beetle attraction based
on livestock forage. If beetles cannot
adequately degrade dung of low
quality, there are implications that
ranchers and range managers in
Nebraska may not be receiving
adequate decomposition of dung on
their rangelands. This inhibits the
control of flies (since dung piles
Fig 1. Preliminary field data from summer 2012 showing
remain intact) and allows for the
differences in attraction of the dung beetle Canthon pilularius to
survival of other manure-borne
dung of cattle fed variable diet quality.
animal pests. This also reduces
forage availability and nutrient cycling because cattle avoid grazing in areas with intact manure
pats (Dohi et al. 1991).
Further preliminary work (from
Whipple and Hoback 2012) shows that
even when diet is standardized, dung
beetle attraction across mammalian
species differs markedly (Fig. 2),
indicating that diet alone is not the
only deciding factor in beetle
attraction, and suggesting a role for
bacterial communities and their
associated volatiles. Understanding the
interactions among cattle diets,
bacterial flora of manure, and their
volatiles has the potential to improve
agricultural production through the
discovery of novel strategies for
enhancing biologically-based pest
management of cattle.

Fig 2. Mean dung beetle capture using mammalian herbivore,
carnivore, and omnivore dung.
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Preliminary data from two years of dung beetle pitfall sampling in western Nebraska at
two bordering 4,000 ha ranches with similar stocking rates (~900 cattle) but different
management strategies yielded twice the number of dung beetle species and more than six times
the total number of dung beetles under organically managed rotational grazing compared to
conventionally managed continuous grazing. A total of 3,287 dung beetles from 15 species were
captured on the organic ranch utilizing rotational grazing, while only 480 beetles from eight
species were collected from continuously grazed rangeland that utilized pesticides (Whipple
2011). This research stresses that range and livestock management practices impact dung beetles,
and their potential benefits to agriculture.

Future Research
In 2014, research will take place on the University of Nebraska-Lincoln Barta Brothers
Ranch, which is a 2,350 ha research ranch in the eastern Nebraska Sandhills. As it concerns dung
beetles, our objectives are to: 1) measure the macro-scale spatial and temporal distribution of
the nutrient pulses in relation to grazing strategies, and 2) determine the micro-scale vertical
and lateral transport/movement of nutrients from dung into soil by physical and biological (e.g.,
dung beetle) processes under varied moisture conditions. We will be assessing dung
decomposition with and without dung beetle colonization.
Following the methods of Whipple and Hoback (2012), dung beetle abundance and
diversity will be monitored by examining dung pats and pitfall traps on ultra-high stocking
density, low stocking density, and hayed pastures at Barta Brothers and cooperating ranches.
Subsequently, vertical and lateral transport/movement of nutrients in the dung by dung beetles
will be monitored. This will allow determination of optimal grazing strategies for dung beetle
conservation, as well as the role of dung beetles in nutrient cycling depending upon grazing
strategy.
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