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Introduction
Under the proposed Environmental Impact Assessment (EIA) for
Veterinary medicinal products (VMPs) phase II, evaluation of the
toxicity to dung fauna is proposed for products which may be used in
animals kept at pasture, where there is the potential for residues of
VMPs to be present in the excreted manure.
At present there are no agreed guideline methods for this testing. To
address this issue an expert group Dung Organism Toxicity Testing
Standardisation (DOTTS) has been set up under the auspices of the
Society of Environmental Toxicology and Chemistry (SETAC), to
develop and ring test proposed methodologies. Details of one of the
proposed methods is presented in this poster.
Dung burying beetles are very important members of the dung
faunal community as they actively remove dung from the soil surface
where it could be colonised by pest species. The beetle
Onthophagus taurus (Figure 1) is one of the species that has been
selected for testing as it is considered representative of burying
dung beetles in Europe, North America and Australia and can be
maintained and cultured in laboratory conditions.
Figure 1: Onthophagus taurus

To validate this methodology, three separate dose response studies
have now been conducted using Ivomec Super® containing 1% w/v
ivermectin.
The product was initially dispersed in acetone as a carrier solvent
before being mixed with fresh dung. The acetone was allowed to
volatalise before the dung was used.
The treatment rates used were:
Trial 1 and 2: 0.025, 0.05, 0.1, 0.20 and 0.40 mg a.i./kg wet dung
Trial 3: 0.025, 0.05, 0.10, 0.15 and 0.020 mg a.i./kg wet dung
In addition, untreated and solvent control treatments were also set
up. Ten replicate chambers were prepared for each treatment in each
of the three trials.
The test chambers were maintained in a constant environment room
at a temperature of 27-30ºC and a 16:8 light dark cycle, light intensity
ca.200 lux. The units were inspected three times each week.

Results
Table 1: Summary of mortality and brood ball production
Rate
mg a.i./Kg

Treatment

Sufficient dung for the test duration, from previously untreated cattle,
was weighed and mixed to ensure even moisture and nitrogen
distribution. The dung required for each treatment was then
weighed and mixed with the test chemical. The treated dung was
stored deep frozen until required for use. Pairs of beetles were kept
in plastic containers with a volume of 1.7 Litres and in soil 15 cm
deep. These beetles were then exposed to 50 gram aliquots of
treated dung for 14 days. The dung was renewed three times each
week during the exposure period to avoid deterioration. After the
initial exposure phase the adults, soil and dung were removed and
the offspring (brood balls) were counted and covered with 15 cm of
moist vermiculite until the end of adult emergence. During this time
a small amount of untreated dung was provided for emerging
beetles (see Figure 2).
Second generation beetle emergence
usually begins approximately 3 weeks
after the first generation are removed
and lasts for 2 - 3 weeks. Numbers
and sex of emerging beetles were
recorded and any deformities noted.
Figure 2: Test vessel showing
brood balls in vermiculite
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Whilst there was no obvious treatment related effect on the parental
generation of dung beetles, there was a marked reduction in the
number of brood balls produced at the higher concentration. The
viability of these brood balls was also affected (see Figure 3), with
only a single dung beetle emerging in any of the trials.
Figure 3: Number of beetles hatching from brood balls
250

No of offspring Trial 1

200

No of offspring Trial 2
No of offspring Trial 3

No of beetles

Methods

Percentage of
adult beetles
recovered

150

100

50

0
1

Control

2

Solvent control

3

0.025

4

0.05

5

0.1

6

0.15

7

0.2

8

0.4

Treatment (mg ivermectin / kg wet dung)

Conclusions
These data confirm that Onthophagus taurus can be successfully
used in a laboratory trial to evaluate reproductive impact on dung
fauna. The data generated with Ivomec Super® proved to be very
reproducible, over a period of several months.
Further work is currently in progress with a second compound to
confirm this test method and the reproducibility of the results.

