
HORSES: 
BUGS & BEETLES

Sustainable ways to keep your horse

Fact Sheet 1: Integrating pasture management, pest & parasite control, 
horse health and soil health

Horse SA has developed a set of eight fact sheets 
to provide horse owners in South Australia with 
information to help them care for their horses, 
pastures and soils, promoting good health over 
the long term. Planning ahead can build resil-
ience in horse management systems and help us 
face the challenges of climate change, including 
bushfires and reduced rainfall.

An especially tricky problem for horse owners 
and the industry is controlling external and inter-
nal parasites while at the same time maintaining 
healthy dung beetle populations. What we need 
is an integrated pest management approach, in 
combination with horses, pasture and dung man-
agement strategies.

This Fact Sheet examines challenges to be       
addressed, suggests ways to respond to them, 
considers what an optimal situation might be 
like and asks how we might approach that ideal 
situation.

Challenges
Challenges we need to address apply to large 
and small properties alike but are especially 
acute in smallholdings in the peri-urban regions 
around cities and towns. In these situations 
limited land availability requires horse property 
managers to be more proactive with day-to-day 
horse care while at the same time actively work-
ing towards long-term sustainability. 

Challenges include:

•	 maintaining your horse(s) in good condition- 
this means providing them with adequate 
high quality food, water, shelter and exercise 
as well as regulating parasites and pathogens 
to promote good health

•	 providing for the social and psychological 
wellbeing of your horse

•	 managing the threat of chemical resistance 
among pests that in the future may render 
veterinary chemicals (vetchems) useless as 
control agents for gut parasites and external 
parasites (such as lice and mange mites)

This image shows the ‘roughs’ and short grazed areas 
(lawns), which is a typical grazing pattern for a horse. 
Grazing needs to be carefully managed for best results.

Small properties require infrastructure that helps with 
horse care but also with land care

•  Share ideas, build networks and manage your horses in a more sustainable way

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
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•	 establishing and maintaining productive 

pastures that provide good fodder (pasture 
and hay) and a pleasant environment for       
horses: this means avoiding overgrazed 
weedy pastures (with their corresponding 
dust and pugging problems in summer and 
winter respectively)

•	 protecting watercourses from being degraded 

•	 maintaining healthy soils that support healthy 
pastures: this means avoiding toxic chemicals 
that poison soil organisms, and promoting 
soil biology (microbes, earthworms, dung 
beetles)

•	 promoting biodiversity

•	 introducing and maintaining dung beetles 
which remove dung, improve pasture, help 
control gut worms and improve soil health: 
this means selecting and introducing appro-
priate species and avoiding chemicals that 
poison them.

Responding to the challenges
There are many things you can do to foster the 
good health of horses, pastures and soils. 

•	 Establish or renovate pastures to promote 
long-lasting perennial species (as opposed 
to annual grasses), supported by a small 
legume component (to fix nitrogen), herbs 

and possibly a few ‘good’ weeds. Investigate 
opportunities for your horses to forage or 
browse.

•	 Establish a grazing schedule (possibly with 
supplementary feeding) that avoids over-
grazing pasture, reduces erosion and allows 
pasture to prosper

•	 Establish shelter-belts to provide protection 
from sun, wind and rain

•	 Subdivide horse paddock(s) and establish a 
management plan to rest pasture. This may 
include establishing rotational grazing or strip 
grazing, or moving the horse into a yard or 
even off the property for a period to enable 
the paddock(s) to rest.

•	 Establish a surfaced horse yard so that the 
horse(s) can be removed from the paddock 
at times when they are likely to do a lot of 
damage to the soil and pasture (for example, 
after extended heavy rain)

•	 Introduce appropriate dung beetle species for 
each season of the year

•	 Allow manure to remain on the pasture long 
enough for beetles to breed, and only then 
remove any manure that remains

•	 Avoid using de-wormers that make manure 
toxic when dung beetles are active

•	 Use chemicals for control of gut parasites 
sparingly and strategically but treat young 
horses, old animals and those in poor condi-
tion when necessary and according to veteri-
nary advice

•	 Allow a low level of gut worms to persist in 
order to promote and maintain strong natural 
immunity

•	 Encourage biodiversity, through promoting 
a variety in pasture plants, biological control 
of pest species (where possible), promoting 
dung beetles and earthworms, and avoiding 
chemical regimes that poison the environ-
ment and the organisms in it

Grazing on small properties needs to be actively managed 

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au


Working towards an ideal          
environment 
In the best of all worlds a property will comprise 
paddocks sufficient to provide each horse with 
year-round feed (or less if supplementary feed 
is provided) and a retreat yard for times when 
hoofprints will seriously damage pastures and 
the soil. The pasture will be dominated by a mix-
ture of perennial grasses supported by legumes 
and some herbs, and dung beetles will be active 
in all seasons.

In this best of all worlds, all horse properties will 
have a documented property management plan 
that identifies the opportunities for and con-
straints on managing the number and type of 
horses, and is adjusted to suit the reason why 
they are being kept.

The property plan will identify factors such as 
slope, watercourses, soil type, native vegeta-
tion and existing infrastructure. It will also have 
a vision for what the ideal property might be, 
including fence line realignments, improved 
water reticulation systems, bushfire mitigation, 
promotion of biodiversity, biosecurity controls, 
pest plant and animal management, invasive 
weed control and any other operational matters, 
including manure management.

The plan will also consider how to keep a healthy 
population of dung beetles active in summer and 
winter (autumn and spring beetles have not yet 
been introduced in southern Australia).             

A multi-property local approach is needed to 
maintain dung beetle populations. Dung beetles 
do not respect fences and can be killed when 
neighbours use beetle-toxic worm treatments or 
agricultural sprays to control pasture pests. 

When dung beetles are abundant you will rarely, 
if ever, need to collect dung or harrow - only at 
times of low beetle activity (autumn and spring, 
at present). A combination of rotational grazing 
and dung burial will seriously reduce the number 
of live infective stage of gut parasite on pasture 
and hence the challenge from gut parasites. Low 
levels of gut parasites can be tolerated in order 
to provide a regular but manageable challenge 
and induce and maintain high levels of natural 
immunity in the horses. 

Raised subsoil is an indicator of dung beetle activity.     
Photo: Dung Beetle Solutions Australia

The benefits of introducing and           
maintaining your dung beetles are        

profound and include:
•	 more pasture because pasture is not 

smothered and soil fertility is improved

•	 improved soil biology (earthworms and 
microbes)

•	 increased soil carbon and organic matter

•	 restructuring the soil profile with tunnels 
and subsoil brought to the surface

•	 biological control of the infective stages of 
gut worms and dung-breeding flies.

Field days are one way to build networks and gain valu-
able information to help manage your horse property
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Some horse properties (on veterinary or animal 
health professional advice) may require com-
plete chemical elimination of gut parasites. Foals, 
young horses,  old horses and sick animals may 
require special chemical treatment. Chemicals 
used to treat these animals should be rotated 
between chemical groups so that the develop-
ment of resistance in gut parasites to these valu-
able chemicals can be minimised. 

Careful surveillance of newly introduced animals, 
and treatment for lice and mange where neces-
sary, will render these parasites a non-problem. 
In this best of all worlds, breeding sites for mos-
quitoes and pest flies will be minimised, render-
ing these pests largely irrelevant. 

What can be achieved on your 
property?
Each property will have its own set of constraints 
that limit its capacity to achieve an ideal sit-
uation, but there will also be opportunities to 
improve things. With careful planning and man-
agement using sustainable practices, many prop-
erties can not only be improved but subsequently 
also maintained at a high level.  

What is covered in the fact 
sheets?
No 1: major challenges and how they can be 
met in general terms: subsequent fact sheets 
deal with specific aspects of this overall strategy

No  2: a general look at ways to manage your 
small property, considering, pasture, grazing 
systems and manure

No 3: dung beetles and their benefits, and their 
interaction with toxic veterinary chemicals used 
for parasite control

No 4: gut parasites of horses and the develop-
ment of immunity to them, resistance to chem-
icals used to control them, and how to manage 
parasites to avoid developing resistance 

No 5: pests of horse pastures and the roles of 
chemical and biological control of these pests

No 6: external parasites of horses (mites, lice, 
flies) and how best to control them

No 7: how best to manage horse manure 

No 8: threats to dung beetles (predators, para-
sites, competitors, toxic agricultural and veteri-
nary chemicals)  

Author: Dr Bernard Doube                 © Horse SA 
Although every precaution has been taken in the preparation of this document, Horse SA and the author assume no                
responsibility for errors, omisions or damage resulting from use of the information contained herein.

 

Yards should be well draining with a cover of grass, sand 
or other suitable material.
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A successful management plan for a horse property         
involves family, staff and agistees.Dung Beetles. 

Underground 
army enriching 
soils

Horses, 
bugs & 
beetles
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•  Find out more about keeping horses on small properties

•  Share ideas for recognising pasture plants and toxic weeds 

Fact Sheet 2: Horses on small properties

The size and function of horse properties in re-
gions around towns and cities in South Australia 
vary from large studs, dressage and racehorse 
properties to small paddocks with one or two 
horses; each has its own special challenges.

Managers of horses on small properties face a 
range of environmental factors that they need 
to consider in order to keep their property and 
horses healthy. Small properties in particular 
often have the challenges of keeping several 
horses in a small area while maintaining pasture 
cover, and implementation of management strat-
egies that reduce the effects of overgrazing such 
as erosion, dust and mud.

Where possible, the risk of erosion should be 
minimised by restricting horse access to steep 
slopes and avoiding creeks, swampy or boggy 
areas and rocky land. Significant benefits will 
also result from using a small, separate holding 
yard (preferably with a shelter) for the horse in 
very wet conditions. This will prevent pugging of 
the main paddock(s) and preserve pasture. Dung 
beetles can prosper even in small paddocks.

Pressure on paddocks is particularly severe when 
there is little pasture, even though leaves, sticks, 
rocks and shrubs provide a degree of ground 
cover and offer some protection to the soil (while 
of course having little or no nutritional value for 
horses). Paddocks with little ground cover are 
especially at risk from wind or water erosion. 

Remember to ensure either that there is good 
natural shelter for your horses or that a shelter 
is provided. We need to consider the question 
of whether paddocks are holding paddocks that 
mainly provide the horses with somewhere to 

live and exercise or whether they are a signifi-
cant source of feed as well.

Horse keeping systems
A range of options exist for keeping horses:

•	 intensive horse keeping: where horses are 
stabled and/or yarded full time

•	 half in/half out: where horses are in a 
paddock during the day and either stabled or 
yarded at night

•	 grazing only: where horses are kept on pas-
ture all year.

Keeping horses on pasture throughout the year 
still requires a degree of management. Season-
al changes in pasture growth and quality often 
generate a need for some supplementary feeding 
so that the horse remains well-nourished all year 
round. There may also be times when surplus 

Horses on grazing only may require extra feed at certain 
times of the year to meet nutritional needs

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
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grass needs to be managed, and when weeds 
need to be controlled. If grass is shorter than 
about three centimetres, you will need to inter-
vene to avoid overgrazing. Short bladed grass 
increases the likelihood that horses will consume 
sand while feeding and may also increase the 
likelihood of horses eating toxic plants. Finally, if 
minor areas of a paddock are waterlogged, elec-
tric fencing can be used to keep the horses out 
until these areas are dry again. 

If a paddock is to be a source of fodder, or even 
cut for hay, you want to maximise the produc-
tion of high-quality feed. In this case you need 
to consider stocking rates, the composition and 
management of the pasture, grazing systems 
and dung management. Careful attention to 
these issues can raise a degraded paddock to a 
thing of beauty.

Many horses on small properties are kept us-
ing a half in/half out system. Often, horses are 
brought in at night for extra feed and rugging 
but this is also a good way to help reduce graz-
ing pressure on the paddock. Many paddocks 
can be managed in a way that keeps adequate 
healthy pasture and enough feed for half a day’s 
grazing all year around, especially if strategies 
such as rotational grazing are used.

Stocking rate
Each day a horse will eat 1–2 per cent of its body 
weight in hay or pasture and so a large horse in 
the Adelaide Hills will need 0.5 to 1.5 hectares 
of reasonable pasture to supply enough food to 
keep it in good condition throughout the year. 
But not all properties are large enough to pro-
vide a horse with sufficient year-round grazing 
and pasture is often scarce in autumn before 
the break of season. Supplementary feeding 
with chaff, hay or grain may be needed. Again, 
you could use a small holding yard to isolate the 
horse(s) during times when it could cause sub-
stantial damage to the soil and pastures.

Pasture species
The best pastures for horse paddocks are 
deep-rooted native and introduced perennial 
grasses mixed with annual grasses and a few 
legumes and herbs. Beware of rich pastures 
(which horses love) because they can induce 
laminitis, lameness and other problems. Good 
pasture is difficult to achieve and even more 
difficult to maintain. But something approaching 
that goal is possible with careful management 
and long-term planning. 

Protect your paddock from 
environmental degradation that may 
occur when grass height gets below 

3 centimetres

•    reduce the number of horses
•    move horses to a new paddock with feed
•    move horses into a paddock & yard 
• send horses off-property to agistment
• stable horses at night

Return horses when pasture has recovered.

Are you able to identify each pasture species in your horse 
paddock?

Plants toxic to horses in 
South Australia

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
http://www.pinterest.com/horsesa/plants-toxic-to-horses-in-southern-australia/


Perennial grasses are the backbone of a good 
pasture: those that do well in the higher rain-
fall region of South Australia include perennial 
ryegrass, phalaris, cocksfoot, kikuyu and some 
native grasses. Perennial grasses are slow to 
establish and need several years of light graz-
ing before they are ready for regular use. It is 
important to appreciate that pasture produc-
tion from high-quality perennial pastures can 
be many times greater than that of overgrazed 
degraded pastures.

Toxicity in mixed pastures is something to be 
wary of. For example, ryegrass staggers is 
caused by a mycotoxin produced by endophytes 
living in the cells of perennial ryegrass. But 
recent advances have developed low-endophyte 
varieties of ryegrass seed that are safe and also 
food additives (such as bentonite) that bind 
with the toxins, preventing their absorption and 
allowing them to be excreted in the dung. Other 
toxic plants to be wary of include salvation Jane 
and Cape tulip. If you are not sure which species 
are in your pasture, contact your local NRM or 
agronomist to identify them. 

Good-quality perennial pastures will be ‘soft’ un-
derfoot because the soil will contain a substantial 

‘Salvation Jane’ by ssakai777 
is licensed under CC BY 2.0

Cape tulip. Photo: Natural Resources Management Ade-
laide & Mount Lofty Ranges
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How to control Cape tulip

During spring of 2007 there 
was a 4-fold increase in 
pasture production as the 
density of ryegrass 
tussocks increased from  
2 to 8 per square metre in 
a paddock at Kuitpo, South 
Australia 
(Dung Beetle Solutions Aus-
tralia data)

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
https://www.flickr.com/photos/akibare/3994706761/in/photolist-nCkjPy-nCyhHM-5sCFPY-cFN5LC-6eQTVR-5TCH9N-dQ53M7-5jx1DY-dQ53BA-4cFob8-75ZV9v-Gi4KV-6t34yt-eztnSb-ezqdEB-ezqjnV-ezqjyz-5cnAPV-bCkBfh-b8HwTa/
https://www.flickr.com/photos/akibare/
https://creativecommons.org/licenses/by-sa/2.0/
http://www.naturalresources.sa.gov.au/adelaidemtloftyranges/plants-and-animals/pest-plants-and-animals/pest-plants
https://www.youtube.com/watch?v=o-t7tVhpVfQ


pasture root system with high levels of organic 
matter and lots of earthworms.

Compacted, overgrazed, weedy pastures have 
soils with low levels of biological activity (earth-
worms, microbes, plant roots). The ground also 
feels hard to walk on.

Dung beetles will further improve soil structure 
by digging permanent tunnels and moving heaps 
of subsoil to the soil surface.

Grazing systems
Pasture spelling is an important aspect of main-
taining a sound and productive pasture. Set 
stocking, or selective grazing (permanent occu-
pation of one paddock, when horses choose to 
eat only their favourite plants), places constant 
grazing pressure on the more palatable species 
and gives unpalatable weeds a great advantage, 
leading to unproductive, weedy pastures. 

Dividing the property into a number of small-
er paddocks and grazing each for a short time, 
until the grass is no lower than 3 centimetres, 
can lead to a marked improvement in pasture 
management – this is called rotational, or cell, 
grazing. In such a system, water reticulation 
needs to be planned over the whole property 
to allow horses to access water wherever they 
are contained. Rotational grazing will have the 

additional benefits of helping to control intesti-
nal parasites and not compromising dung beetle 
populations, since dung beetles can readily fly 
between paddocks.

The optimum rate of pasture growth is achieved 
with a moderate level of pasture cover. Short 
pasture doesn’t have enough leaf area to cap-
ture the available sunlight, and in long pasture 
the lower leaves are shaded and pasture growth 
declines. Meat and Livestock Australia (MLA) 
has developed a ‘pasture ruler’ for moderately 
dense pasture as a guide to maintaining produc-
tive pastures. They suggest an optimal pasture 
height of 5–10 centimetres, at which the avail-
able green pasture is usually between 1200 and 
2200 kilograms of green dry matter per hectare.  

Manure management
A large horse on pasture will produce about 
20 kilograms of fresh manure each day (about 
7 tonnes a year), depending on its diet. This 
manure is a great resource but is often viewed 
as a problem, fouling and smothering pastures 
and spreading the infective stages of gut worms, 
as well as requiring work to collect and dispose 

Yards can be used to help preserve valuable grazing in 
paddocks.  Photo: Benson Park

Looking carefully at your pastures is a good way to find 
out more about the impact of your grazing mangement

Did you know? 
Dung burial by beetles can improve pasture 
production by 30 per cent or more and add sub-
stantially to the penetration of organic matter 
deep into the soil, where it has greatest value.
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of pasture manure. Allowing manure to build up 
may also cause nutrient run-off into watercours-
es. Horse property managers need to make time 
to manage manure, turning it into a great re-
source that can enhance pasture management. 

Manual (or vacuum) collection of dung, or har-
rowing of old dung, used to be the primary way 
of managing horse dung. But in the 1960s CSIRO 
initiated a dung beetle importation program that 
offered to make dung collecting a thing of the 
past! In southern Australia introduced dung bee-
tles are established that can bury horse dung in 
all seasons of the year (summer, autumn, winter, 
spring). However, at the moment, only summer 

and winter beetles are available for introduction 
to properties in South Australia. 

More information about how to manage your 
dung beetles is given in Fact Sheet 3. Particular 
attention is given to using beetle-friendly chem-
icals that do not wipe out dung beetle popula-
tions.

Horse management
It is usual practice to ‘worm’ horses (and oth-
er stock) when they arrive at a new location. 
We recommend that beetle-friendly chemicals 
be used for this purpose or, if they are toxic, 
short-acting chemicals. Keep the animals in a 
holding yard after treating them. That way the 
toxic dung can be collected and kept away from 
paddocks with dung beetle populations. 

Some properties have horses from a variety of 
owners and management practices and so it is 
rarely possible to regulate the veterinary chem-
icals administered before the animals arrive. As 
a consequence, some horses are likely to have 
been treated with beetle-toxic chemicals within 
the previous month and will produce dung that 
will kill local beetles. We need increased public 
awareness and an education program in order to 
reduce this threat to the dung beetles. 

Dung beetles. Photo: Dung Beetle Solutions Australia

Author: Dr Bernard Doube                 © Horse SA 2014
Although every precaution has bseen taken in the preparation of this document, Horse SA and the author assume 
no responsibility for errors, omisions or damage resulting from use of the information contained herein. 

 

•	 Manage your pastures and stocking rate so as to maintain grass cover at 5–10 centimetres high.

•	 Install a holding yard to remove your horse(s) from pasture/paddock when their hoofprints are like-
ly to damage the soil (for example, during prolonged wet periods).

•	 Develop pastures based on deep-rooted native and introduced perennial grasses with some          
legumes and herbs.

•	 Introduce summer and winter dung beetles to disperse and bury the dung.

•	 Don’t kill your dung beetles with toxic worm treatments.

•	 Use a short-acting drench/paste to treat new horses on arrival, and isolate them for 10 days or so 
before allowing them to join the main herd.

HORSES: BUGS & BEETLES   Tips for horse owners
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Fact Sheet 3: Dung beetles, gut parasites and veterinary chemicals

Each day an average-sized horse produces about 
20 kilograms of dung – enough to fill a couple of 
buckets. Cleaning this up takes a lot of time and 
energy. And the dung has to go somewhere, of-
ten making piles that clog up corners in a stable, 
yard or paddock, providing a breeding ground for 
gut parasites and blood-feeding flies. Best get rid 
of it, and where better than underground?

Dung beetles are a great way to achieve this. 
Adult beetles feed on the juices in dung and then 
bury it underground, taking infective stages of 
gut parasites and fly larvae with it, and often 
leaving shredded dung remnants on the surface 
in which little can survive. The females lay eggs 
in the buried dung and these hatch into larvae 
which eat the dung and grow into adult beetles. 

Allowing dung beetles to bury dung in paddocks 
is a natural way to get rid of the dung and let the 
grass grow.

Spend time walking through your paddocks observing all 
that is going on, including signs of dung beetle activity.  
Photo: Madeline West

Beetles bury dung in tunnels in the ground.  Photo: Dung 
Beetle Solutions Australia

Adults lay eggs in buried dung. Photo: Dung Beelte Solu-
tions Austraila

Eggs hatch into larvae, which become pupae and then 
turn into adults. Photo: Dung Beetle Solutions Australia

•	 Work with neighbours to make your region dung beetle friendly

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
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This activity provides a number of obvious bene-
fits:

• It improves soil health by burying nutrients and 
  organic matter. 
• It prevents dung from smothering pasture.
• It promotes pasture growth.
• It helps to control parasitic gut worms and 
  other pests.

Dung beetles in Australia

There are more than 400 different types of 
native dung beetles in Australia. These have 
been here burying kangaroo and wallaby poo for 
millennia: long before the first European settlers 
brought cattle and horses to Botany Bay. But 
most of the native beetles are no good at get-
ting rid of the dung of domestic stock, including 
horses. 

The piles of unburied dung in Australian pad-
docks prompted scientists to introduce new types 
of dung beetles. These new beetles came from 
Africa and Europe, where they colonise the dung 
of horses and other domestic stock. In Australia, 
most of these beetles bury horse dung but none 

of them like the dung pellets produced by kanga-
roos and wallabies, so they don’t affect the food 
supply of native dung beetles.

About 50 years ago CSIRO scientists went to Eu-
rope and South Africa and brought dung beetles 
back to Australia. To avoid bringing diseases in, 
the beetles were imported as eggs, and the lar-
vae that hatched were fed local dung. After two 
generations in quarantine, adult beetles were 
released into Australian pastures.

Dung beetles for horse dung

In southern Australia there are introduced dung 
beetles that bury horse dung in all seasons. But 
in South Australia we have only summer and 
winter beetles: the spring and autumn species 
are not yet present. The summer and winter 
beetles do a great job when they are active but 
they are scarce or dormant in spring and au-
tumn. Once established, beetles don’t need to 
be introduced again, provided there is enough 
suitable dung and they are not killed by toxic 
chemicals. 
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In summer in southern Australia five introduced 
dung beetle species are commonly found in 
horse dung:

• a largish tan beetle, Onitis aygulus, from             
South Africa  

• two small black ones, Onthophagus binodis 
(from South Africa) and Onthophagus taurus 
(from southern Europe – the males have big 
backwards-facing horns on the head)

• a small fawn–yellow beetle, Euoniticellus ful-
vus, from southern Europe

• an even smaller one with orange wing cov-
ers, Aphodius fimetarius, from southern 
Europe. 

A summer-active large male O. binodis: note the promi-
nent ridge across the front of the mid-section, and no horn 
on the head. Photo: Dung Beetle Solutions Australia

Summer-active O. taurus, (the small black beetle) and E. 
fulvus, (small fawn beetle) in cattle dung. Photo: Dung 
Beetle Solutions Australia

In winter, the southern European beetle Bubas 
bison does a great job on horse manure, but it 
is not yet widely distributed. Currently there are 
no introduced spring or autumn beetles active in 
the Adelaide Hills region although small numbers 
of the summer beetles are found during spring 
and summer.

A winter-active Bubas bison male (three horns). Photo: 
Dung Beetle Solutions Australia

A Bubas bison female. (no horns, but a strong ridge across 
the front of the mid-section) Photo: Dung Beetle Solutions 
Australia.

Only two species of ball 
rollers have been 

introduced to Australia but 
neither of them will establish 

in South Australia. 
Photo: Dung Beetle Solutions 

Australia

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au


Three native dung beetle species are also found 
in low numbers in horse dung:

• Onthophagus mniszechi, in spring, summer 
and autumn

• Onthophagus australis, in spring and autumn

• Onthophagus pentacanthus, in winter.

O. mniszechi breeds well in horse dung, especial-
ly in sandy soils. 

Many beetles of all species often have small 
mites hitching a ride. These dont harm the bee-
tles but use them to travel between dung pads, 
where they are predators of insect eggs and 
larvae, as well as nematodes.

Suitable species may be absent from your region 
and so you may need to introduce them.

O. mniszechi with beneficial mites. Photo: Dung Beetle 
Solutions Australia.
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The introduced autumn-active Geotrupes spiniger is 
very fond of horse dung. It is readily recognised by its 
bright blue belly. It is not established in South Australia. 
Photo: Dung Beetle Solutions Australia.

Two new spring-active beetles from southern Europe 
Bubas bubalus (top) and Onthophagus vacca (above) are 
being reared in South Australia. Photos: CSIRO

Dung beetles need dung to survive. Photo: Dung Beetle 
Solutions Australia.

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
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Tips for cleaning up horse manure 
in yards and paddocks where dung beetles 

are active

 Leave the manure for at least 48 hours but 
    preferably for a week to allow dung beetles to
    do  their work.

 Move aside horse manure after two days. If 
    dung beetles are active, you will see little 
    tunnels and perhaps some subsoil that has 
    been brought to the surface. Dung without
    beetles can be removed.

 Remember, dung beetles need manure to sur
    vive. If their source of food is removed they
    will die or fly off to a new site where there is
    fresh manure.

 Following these simple tips will help your dung
 beetle population to breed up.
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Managing dung beetles

Adult dung beetles emerge from the ground at 
the appropriate season and fly to nearby fresh 
dung. They don’t respect fences and will fly to 
and from your neighbours’ paddocks. In locations 
where numbers of horse properties are in close 
proximity (for example, in a valley) it is possible 
that the use of toxic drenches/pastes on a few 
of these properties could virtually eliminate the 
local beetle population. Education about the dan-
gers of beetle-toxic chemicals is needed so that 
regional plans to encourage dung beetles can be 
agreed to.

It is important to keep in mind that dung beetles 
need dung to breed. If you manually remove 
paddock manure when the beetles are active, 
they will have no food and you will quickly lose 
them.

Beetles fly only to fresh dung (one or two days 
old), ignoring the old stuff. So, when dung 
beetles are active, it is best to leave the fresh 
dung in the paddock and pick up only the older 
and drier piles (about a week old) that beetles 
have missed or where they have finished their 
work. This will allow your beetles to breed up. 
If you want to check whether the beetles are 
active, you can move aside pads that are about 
two days old: you should be able to see tunnels 
going into the ground.

Dung beetles are often eaten by birds (crows, 
magpies, kookaburras, ibis) and by frogs, toads, 
foxes and even bats. But none of these have a 
serious effect on beetle numbers because beetles 
can quickly breed up large numbers (even with 
all these predators present) and they live under-
ground where they are partially protected from 
predators.

These threats are minor compared with the 
threat from beetle-toxic chemicals used to con-
trol intestinal parasites in horses.

Beetle-toxic worm treatments

Dung beetles can be killed by many of the chem-
icals that are used to kill parasitic intestinal 
worms. Trials have shown that these chemicals 
make cattle dung toxic to dung beetles, and the 
same thing happens with horse dung.

The long-lasting chemicals are the worst. Some 
chemicals make the dung toxic to beetles the 
day after the animals are treated and for the 
next 20–30 days. This can wipe out your dung 
beetle population. But there are beetle-friendly 
chemicals. Using these will not harm your dung 
beetles. 

Follow simple tips to promote breeding up of dung beetle 
populations on your property. Photo: Michael Mullen

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
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Gut parasites and horses

All horses have gut parasites, and preventing 
severe infestations is critical for maintaining 
healthy horses. Fact Sheet 4 deals with the life 
cycles of gut parasites, their impact on horses 
and the development of resistance in the par-
asites to chemical control agents for the major 
groups of gut parasites of horses. 

There is no need to keep your horses complete-
ly free from parasites. They have evolved over 
millennia to cope with gut parasites. In fact, their 
presence stimulates a horse’s natural immunity, 
which, in most cases, is sufficient to keep para-
site numbers in check and not harm the horse. 

However, some horses (foals, young horses, old 
animals and those in poor condition) have weak 
immune systems and can carry large worm bur-
dens and so may need chemical help to control 
their parasites.

Strategic chemical treatment of the small pro-
portion of horses that release the majority of 
infective worms to pastures is recommended, but 
thought should be given to using dung beetle- 
friendly chemicals at times of year when beetles 
are scarce. This will not only preserve your dung 
beetles but will also reduce the rate of develop-
ment of resistance in the gut parasites.

Grazing strategies to help control gut 
parasites

Use rotational grazing (using several smaller 
paddocks rather than one large one and moving 
stock frequently between them) or strip grazing 
(dividing a paddock into several smaller areas 
using electric fencing and moving stock between 
them) can help to control gut parasites. While 
the horses are absent from an area for some 
days or weeks, the infective stages of the para-
sites die of exposure, and so natural control of 
the infective stages is achieved. 

Wide experience with pasture rotation systems 
clearly shows that dung beetles can readily cope 
with regular movement of stock between pad-
docks: they have no trouble locating dung in 
nearby paddocks.

Cross-grazing (using a mixture of horses, cattle 
and sheep) also helps control gut parasites. The 
cattle and sheep will swallow the infective stag-
es of the horse parasites (sitting on the grass 
stems) and these will then perish inside the un-
natural host, thereby removing infective worms 
from the pasture.

Using vetchems to control gut parasites 

Modern agricultural practices have come to 
depend a great deal on veterinary chemicals 
(vetchems) to control pests and parasites in or-
der to increase productivity. However, the threat 
of resistance to these, and the dearth of emerg-
ing alternatives, means that we need to develop 
new, sustainable agricultural systems that de-
pend substantially less on chemical inputs and 
rely more on biological inputs (such as biocon-
trol, earthworms, dung beetles and natural im-
munity to parasites) and pasture management.

There are many products on the market to 
control gut worms and other parasites. These 
have a wide variety of modes of activity and 
have complicated chemical and trade names and 
even more complicated dose rate recommen-
dations. Not all products kill all gut worms. And 
some products kill dung beetles while others are 
dung-beetle-friendly. This information is sum-
marised in Fact Sheet 5. 

Foals & young horses benefit from a well planned 
de-worming and vaccination program. Photo: Richard 
Stafford

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au


HORSES: BUGS & BEETLES                           7
The parasite control chemicals in the benzim-
idazole and imidazothiazole groups have been 
available and effective for many decades, but 
more recently the mectins (macrocyclic lactones) 
have been developed and are the most widely 
used and powerful chemicals so far devised for 
the control of external and internal parasites of 
stock. Four of these (abamectin, doramectin, 
eprinomectin and ivermectin) make dung tox-
ic to dung beetles. A fifth product (moxidectin) 
appears to be dung beetle friendly. The effect of 
the benzimidazole and imidazothiazole groups on 
dung beetles is not known.

So it is possible to preserve your dung beetles 
and yet use chemicals to control your horses’ gut 
parasites.

A new class of chemicals for control of roundworms 

The discovery and commercialisation of new chemicals for control of intestinal parasites of domestic 
stock is becoming increasingly rare and, even if such chemicals are discovered, there are major eco-
nomic and regulatory difficulties associated with bringing them to market. However, recently a new 
class of chemicals has been commercialised (the first since the 1980s). 

These are called the AADs (amino-acetonitrile derivatives or ‘orange’ drenches).They have a novel 
mode of action which paralyses worms by binding  to a specific receptor found only in nematodes 
(roundworms). This receptor has not been found in any other animal species. ZOLVIX (active ingre-
dient monopantel) is the first product in this new class of drench to be commercialised. It is effective 
against strains of roundworms that have developed resistance to members of the macrocyclic lac-
tone, benzimidazole, levamisole and morantel classes of chemical. 

Several years of field tests conducted on commercial farms in Australia, New Zealand and Europe 
confirmed its effectiveness (99.9% mortality of roundworms in sheep). No ZOLVIX-resistant worm 
populations existed in the field at the time of its release. No detrimental effects on sheep, people 
or the environment were detected. In 2010 ZOLVIX was registered for use in horses in Germany. In 
Australia it is currently registered for use in alpacas, sheep and goats.

Sadly, the first confirmed case of resistance to ZOLVIX in the field has been reported in New 
Zealand, less than four years after its world launch. Data published in the Journal of Veterinary 
Parasitology showed that monopantel had zero efficacy against the small brown stomach worm and 
the black scour worm in goats and sheep on one New Zealand farm. All the older broad-spectrum 
drench families had failed to control the roundworms. The farmer resorted to monopantel, which is 
not registered for use in goats, using it alone 17 times in less than two years until it failed to control 
the roundworms.

This new group of chemicals needs to be used very carefully so as to avoid the development of resis-
tance, which will render it useless. 

An electric fence sections off this linear paddock into 
smaller sections. Recently grazed section in the foreground. 

Use faecal egg counts, carefully selected 
veterinary chemicals and rotrational grazing 
strategies to promote dung beetle activity.

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au


1. Keep an eye out for dung beetle activity, and when during the year this occurs. Different
    species work at different times of the year.

2. Introduce dung beetle species that are absent from your district.
 
3. Dung beetles fly to fresh dung (less than 48 hours old) but continue to breed for days after colon- 
    ising a dung mass. When beetles are active, leave the dung for them. Collect it only when dung
    beetles are not using it. Before picking up any dung, shift it aside to see if there are tunnels, which
    are a sign of dung beetle activity. If there is no activity, pick up the dung as you normally would and
    remove it to storage for composting or disposal 

4. Avoid using dung beetle-toxic chemicals.

5. Work with neighbours to promote a dung beetle-friendly region.

6. Remember that a healthy, mature horse can tolerate a few gut worms and its natural immunity will
    help control parasite burdens.

7. Dung beetles, pasture spelling and avoiding overgrazing are top ways to help control gut parasites.

HORSES: BUGS & BEETLES  Tips for horse owners

Using dung beetles to control gut 
parasites

The infective stages of gut parasites arrive on 
pasture in fresh horse dung, where they hatch 
into larvae that crawl up grass stems and are 
eaten by the horse when it grazes infected pas-
ture. 

These larvae are vulnerable to dry conditions. 
Adult dung beetles disperse surface dung and 
suck the juices out of it. So they dry out the 
dung, making it an unfavourable environment 
for gut worm larvae. What’s more, when dung 
beetles bury dung they take the infective worm 
eggs/larvae underground with it, and so the gut 
worms die.

Experiments with horse, cow and sheep dung 
have shown that even low numbers of dung bee-
tles significantly reduce the numbers of infective 
stages of gut worms available to be eaten. More 
intense dung beetle activity is likely to have a 
much greater impact. Where summer and win-
ter beetles are abundant they can completely 
remove dung for at least two months in summer 

and for several months in winter. The level of 
control of gut parasites that can be achieved by 
such intense dung beetle activity must be sub-
stantial, although it has not yet been measured 
scientifically.

So the presence of dung beetles, combined 
with a grazing strategy that keeps horses out of 
paddocks periodically, will severely disrupt the 
life cycle of gut worms and may render chemical 
treatment of horses for worms an unusual event.

What is clear is that some cattle properties with 
summer and winter beetles have ceased any 
form of chemical worm control, even in weaners, 
without any apparent deleterious effects on stock 
health. Similar results may be possible for horse 
properties.

Author: Dr Bernard Doube                 © Horse SA 2014
Although every precaution has bseen taken in the preparation of this document, Horse SA and the author assume 
no responsibility for errors, omisions or damage resulting from use of the information contained herein. 
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Seek advice about transport, storage, use 
and disposal of agricultural and 

veterinary chemicals. 
Poisons Information Centre: 131126

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au


HORSES: 
BUGS & BEETLES

Sustainable ways to keep your horse

Fact Sheet 4: Gut parasites of horses and the threat of resistance 

Horses are often troubled by gut worms, and 
these parasites can do a lot of damage. But 
many healthy horses have not needed to be de-
wormed for years. 

How can this be so if worms are such a problem? 
The answer lies in natural immunity.

Hearty horse health in the absence of chemicals 
occurs not only with horses living alone on the 
same property for years but also in commercial 
enterprises. For example, a commercial horse 
property in the Adelaide Hills has run 10–12 
horses on 4.5 hectares for seven years without 
treating once for gut worms, yet the horses have 
remained in fine condition. The owners consider 
that a good diet including a few organic supple-
ments (the Colby diet) explains how these hors-
es can resist parasites to the extent that they 
are not troubled by them, but other management 
factors may also be important.

A looming and important problem is that gut 
parasites are rapidly developing resistance to the 
chemicals designed to kill them. If this contin-
ues, many current chemicals will become ineffec-
tive, and we will have few useful chemicals in our 
arsenal for worm control when we really need 
them.

In this Fact Sheet we look at:

• ways to maintain horses’ natural immunity to 

     parasites

•	 the emerging problem of resistance to chemi-
cals used to control gut parasites

•	 the role of dung beetles in controlling gut 
parasites

•	 the biology of the major gut parasites of 
horses.

Developing and maintaining     
natural immunity
Horses and their gut parasites have had millen-
nia of co-evolution which, in most circumstanc-
es, enables a mature healthy horse to develop 
effective immunity to gut worm infestations, and 
so the parasites are present in low numbers but 
do little or no damage. Furthermore, the ongo-
ing presence of low parasite burdens in the gut 
of the horse is considered essential to prime the 
horse’s immune system so that it remains vigi-
lant and able to respond to a parasite challenge.

However, the intensity (and effectiveness) of 
resistance to worms that develops in the horse 
depends on the type of gut parasite. Strong and 
effective resistance (immunity) commonly devel-
ops in response to the large redworms, ascarids 
and tapeworms, but is less effective in the case 
of the small stronglyes, so addtional measures 
may be required to help control these parasites.

But not all horses have such an efficient immune 
system. Foals and young horses up to maturity 

Consider emerging resistance to some veterinary chemcials 
used for controlling gut parasites when planning de-worm-
ing programs. Photo: Dung Beetle Solutions Australia

• Find out about gut parasites and ways to reduce chemical use 

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
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are initially highly susceptible (they have low 
immunity) and need to be challenged by gut par-
asites for some time before their immune sys-
tems are fully activated to resist the parasites. 
Similarly, old and sick horses often have compro-
mised immune systems that fail to control gut 
parasites and so allow them to build up to harm-
ful levels. Such horses need to be treated, and 
conventional chemicals are the obvious choice, 
although alternative remedies may also work, 
possibly by reactivating their immune systems to 
bring them back to good health.

Often in a group of horses there is a small num-
ber of individuals that have high worm burdens 
and so contribute the majority of the infective 
stages of the worms to the pastures. These indi-
viduals, often termed worm ‘shedders’, common-
ly remain susceptible throughout their lives, and 
so are best removed or treated regularly.

Other horses in the group are best treated much 
less frequently, or even not at all. The gut worms 
in the untreated horses are not exposed to the 
chemicals and therefore do not have an opportu-
nity to develop resistance: they provide a source 
of susceptible parasites and so slow or halt the 
development of resistance in the parasite popu-
lation as a whole. These pockets of susceptible 
worms are sometimes called ‘refugia’.

There is no need to keep your horses complete-
ly free from parasites. Horses have evolved to 
cope with gut parasites and there is no evidence 
that low parasite burdens are harmful. In fact, 
they may be quite beneficial, promoting natural 
immunity.

However, in some situations where horse own-
ers consider that they require complete control 
(elimination) of gut parasites using chemicals 
(the only way to achieve complete elimination). 
The advisability of this strategy is open to de-
bate.

Furthermore, when horses are maintained per-
manently in stables or in yards with little or 
no grass, the route by which they can become 
infected (eating grass contaminated with infec-
tive larvae) is absent, and so such horses do not 

become re-infected with gut worms from their 
environment. Futher, stables are usually mucked 
out regularly. Since it takes at least a week for 
the larvae to reach the infective stage and leave 
the dung in which they have been feeding, most 
of the parasites will be removed from the stable 
before they reach the infective stage. Treating 
horses that have no worms in the first place is 
pointless and a waste of money. 

The most troublesome gut         
parasites 
The most commonly encountered gut parasites in 
southern Australia are the large and small stron-
gyles, ascarids and tapeworms. The other groups 
(such as pinworms, threadworms, stomach 
worms) are uncommon, and not usually a threat 
to horses. The nine major groups are examined 
later in this Fact Sheet.

The most damaging of the gut parasites are the 
large strongyles (large redworms), and heavy 
infestations can make horses very ill indeed, with 
severe colic and other non-specific symptoms. 
But these days in southern Australia, large-stron-
gyle infestations have become rare (probably 
due to regular chemical treatment, which has 
been popular over the past few decades) and 
severe infestations are rarely seen. However, 

Large roundworms or ascarids. Photo: Adelaide Plains 
Equine Clinic

http://www.nrm.gov.au/
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there is a danger that, with minimal or no chem-
ical use, the large strongyles may re-emerge as 
a problem.

In contrast, the small strongyles (small red-
worms) are nowadays widespread and abundant, 
but severe infestations do less damage than 
used to be seen with the large strongyles. Nev-
ertheless, severe small-strongyle infestations can 
do lots of damage. One danger with these para-
sites is that their larvae can encyst in the ani-
mal’s gut wall and are not killed by many of the 
chemicals used to control worms. In the gut, it is 
considered that strongyle worms produce chemi-
cal cues that inhibit emergence of the larvae en-
cysted in the gut wall. Treatments that eliminate 
the worms in the gut also eliminate the inhibitors 
and the encysted larvae are then prompted to 
emerge. As a consequence, heavy infestations 
can follow shortly after chemical treatment 
(within a few weeks). However, some treatments 
(fenbendazole and moxidectin) are reported to 
kill encysted small stronglyes, but the kill is far 
from complete (80% for moxidectin). Other mec-
tins are even less effective (30% kill for ivamec-
tin) and so, although the threat from encysted 
stronglyes is reduced, it is not eliminated. And it 
will get worse as resistance to these chemicals 
develops, as it inevitability will. 

Large roundworm (ascarid) burdens can result in 
general failure to thrive, lung damage, anaemia, 
colic, coughing and occasionally rupture of the 
gut. Ironically, colic can be triggered by a dose of 
drench. The worms are killed, fall away from the 
intestinal lining and cause a gut blockage.

Tapeworms can also be a problem in some areas, 
but they are readily controlled by specific chemi-
cals (such as praziquantel).

All of these groups appear to be developing re-
sistnce to the major groups of chemicals used for 
their control. 

How often should horses be     
treated?
The conventional answer is that all horses should 
be regularly de-wormed chemically at 6–8 week 
intervals and, failing that, at least in spring and 
late autumn each and every year. This view is 
now very much out of date.

The recognition that frequent chemical treat-
ment of horses has produced chemical-resistant 
strains of parasites has caused a radical change 
in attitude among researchers, modern extension 
personnel and even some chemical companies 
about the frequency of de-worming, and revised 
recommendations are being offered. These com-
monly involve individualised treatments based 
on faecal egg counts and the promotion of good 
farm management. In other words, the advice 
is to find evidence that a horse has a significant 
worm burden before treating it. This attitude is 
beginning to become accepted among animal 
health practitioners, drug representatives and 
retailers of animal health products, but progress 
is not helped by the labelling on many veterinary 
chemicals, which appears to encourage maxi-
mum rather than strategic use of de-worming 
compounds.

A progressive trend is emerging among some 
veterinary chemical companies in which they 
encourage horse owners to adopt individualised 
treatment schedules for horses based on faecal 
egg counts.

Despite encouragement to use chemicals to con-
trol gut worms, many horse owners rarely if ever 
worm their horses and yet their animals are fit 
and healthy. How can this be if regular worming 
is essential?

Perhaps a better point to start is to enquire 
whether your horses actually need worming. 
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Faecal collection 
demonstration by Equine 
Guelph

Fecal Testing Drug 
resistance and parasite 
control by Equine Guelph

Choose a moxidectin-based product. 
These are dung beetle -friendly.

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
https://www.youtube.com/watch?v=gxTWIz8i4e4
https://www.youtube.com/watch?v=2BPFq4Ky8AQ


Recognising horses that need 
treatment
The symptoms of each type of worm infestation 
are provided later in this Fact Sheet, where the 
life cycles of the troublesome horse gut worms 
are discussed and compared. Common symp-
toms that indicate significant worm burdens are 
colic, poor coat condition, listlessness, and failure 
to thrive despite an adequate diet. Some worm 
species also induce clear external symptoms 
such as an itchy anus (caused by pinworms) or 
summer sores (caused by stomach worms). 

The use of faecal egg counts (FECs) to monitor 
worm burdens in horses is widely promoted, and 
is a useful guide for small and large strongyles, 
and ascarids. Commonly, a ‘low’ egg count of 
less than 200 eggs per gram (EPG) is taken to 
indicate that all is well and no action is required. 

However, this is not always the case.

For example, horses can have serious infes-
tations of one of the large redworm species 
(Strongylus vulgaris) and yet release no eggs in 
the faeces. Newly arrived larvae of this species 
spend several months in the arteries supplying 
the bowel, before migrating to the intestine and 
becoming mature egg-producing adults. 

Similarly (and as discussed earlier in this Fact 
Sheet), after mature small redworms are cleared 
from the gut by chemical wormers, redworms 
encysted the intestinal wall (and so partially 
protected from the chemical treatment) can be 
released into the gut. So a horse can harbour a 
severe infestation of young redworms, which do 
not produce eggs. So, again, an animal can have 
a serious infestation and yet release no eggs in 
the faeces.

The same is true for large redworms, which can 
have larval infestations in the arteries around the 
large intestine. Similarly, immature tapeworms 
can be present in the gut for some months be-
fore they mature and begin to produce eggs.

A zero FEC does not necessarily indicate the 
absence of worms. Serious infestations of im-
mature worms (which of course do not produce 

Collect manure from the top of a fresh pile. Seal in a sam-
ple jar or snap-lock bag.

Collecting a sample for a 
faecal egg count

Record details on the sample package and store in a fridge 
until delivery to the laboratory.

Complete any documentation required to accompany 
the sample.
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eggs) can occur if treated horses acquire a large 
dose of infective larvae. The time between swal-
lowing an infective third-instar larva and egg 
production (termed the pre-patent period) varies 
widely between species. The small bloodworms 
take 6–14 weeks, while the large bloodworms 
may take up to 6 months. Roundworms (de-
pending on species) can take 6–20 weeks before 
they begin to produce eggs. Thus a horse could 
be carrying a serious infestation of gut worms 
for some months before these were revealed 
through FECs. 

FECs can differentiate between ascarid (round-
worm) eggs and strongyle eggs but they can-
not differentiate small and large strongyles.             
A definitive diagnosis requires that the eggs be 
incubated for about five days to allow the larvae 
to emerge. 

FECs do not usually recognise the eggs of pin-
worms, hairworms, threadworms, lungworms or 
stomach worms, but these are generally of only 
minor importance.  Further, FECs do not identify 
tapeworm infestations  and so other methods 
are required, of which the ELISA test is the most 
reliable, but it is not yet available in Australia. 

FECs identify individual horses (some of whom 
might appear healthy) with high worm burdens, 
indicating the need for chemical treatment. 
Treating only these individuals substantially 
reduces the numbers of infective stages of the 
parasite on pastures and so reduces parasite 
challenge to the entire mob of horses.

Chemical resistance in gut worms

Ascarid eggs. Photo: Adelaide Plains Equine Clinic

Stronglye eggs. Photo: Adelaide Plains Equine Clinic

Under the microscope
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Link: Aquiriing veterinary medicines online
by the Australian Pesticides & Veterinary Medicine 
Authority

FEC’s do not recognise tapeworm infestations

Link to Horse SA Slide-
share site

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
http://www.adelaideplainsequine.com/
http://www.adelaideplainsequine.com/
http://www.dvh.com.au/pdf/acquiring_veterinary_medicines_online.pdf
http://www.slideshare.net/SAHorse
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Resistance to chemicals poses a growing threat 
to the effective use of such chemicals. Substan-
tial resistance to members of the benzimidazole 
and imidazothiazole groups of veterinary chemi-
cals has developed around the world and will be 
one of the major threats to maintaining animal 
health in the future. Further, resistance to the 
mectins in now emerging. How long it will be be-
fore most of the current chemicals are rendered 
ineffective by resistance is not known but, if 
current practices persist, that time will come and 
sooner rather than later.

Slowing the development of resistance 

In order to slow or prevent the development of 
resistance it is often recommended that rota-
tion of chemicals be used. This means that one 
avoids using the same chemical time after time, 
but rather uses a series of different chemicals to 
reduce the selective pressure for the develop-
ment of resistance to particular chemicals.

But sensible application of such rotation of chem-
icals is difficult to achieve in practice because 
many horse owners have only limited knowledge 
of the differences between available chemicals, 
and of the level of resistance to these in local 
parasite populations. Further, the recommenda-
tions on the labels of many products are difficult 
to interpret and apply logically. 

It is important to read the labels on the worm 
treatments you choose for your horses, and to 
understand which chemicals (active ingredients)
they contain as well as their effects. 

The level of natural immunity to gut parasites 
among a group of horses varies widely between 
individuals. Those with the lowest immunity will 
harbour the greatest worm burdens and will 
release most of the infective stages found on the 
pastures. Identifying these worm ‘shedders’, and 
treating them with chemicals when FECs indi-
cate that they have high worm burdens, will go a 
long way to solving your worm problem. Treating 
the other horses in the group should be avoided 
except where FECs indicate that they have high 
worm burdens.

This strategy has the added advantage that it 
removes the selection pressure for the develop-
ment of resistance among the parasites in most 
of the horses in a group. 

The unselected parasites will continue to breed in 
the paddock, where they will infect shedders and 
other horses alike, and will remain susceptible to 
chemical control, allowing traditional chemicals 
to retain their usefulness.

Alternative treatments 
In recent years a number of alternative treat-
ments for gut parasites have gained popularity. 
Among these are dietary supplements such as 
powdered dolomite (calcium magnesium carbon-
ate), copper sulphate, diatomaceaous earths and 
bentonite (a clay). 

Horses fed such supplements are usually well 
cared for and healthy, with low parasite burdens. 
Some believe that the supplements are the key 
to this, while others wonder whether the same 
result may have been achieved with similar 
care but no supplements. Scientific studies that 
critically examine these questions are scarce but 
those published have found no clear effect of 
such supplements. 

What is clear is that these supplements do no 
harm, and their proponents commonly have 
great faith in them. So why not use them if you 
wish? 

Natural immunity to gut parasites among a group of    
horses varies widely between individuals
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pastures with horses will mop up the infective 
larvae of barber’s pole worm.

Pasture spelling and cross-graz-
ing to help control gut worms 
The infective stages of gut parasites arrive on 
pasture as eggs in fresh horse dung, where 
they hatch into vulnerable larvae that will die 
if no host is available. Thus, pasture spelling 
systems that leave pasture ungrazed for some 
time (such as rotational grazing and strip graz-
ing) can severely disrupt the life cycle of the gut 
worm, especially in warm, dry conditions, which 
kill the moisture-sensitive larvae. However, in 
cool, moist conditions, infective worm larvae can 
persist for a considerable time, making pasture 
spelling less effective. That is where the winter 
dung beetles come to the fore (see next section).

A further complexity arises because some gut 
parasites appear to restrict egg production at 
times when the pasture environment will be 
hostile to the larvae; for example, during hot, 
dry summers on the New England Tablelands. In 
contrast, in the even-rainfall regions of Northern 
New South Wales there is no such seasonal pat-
tern and eggs are produced all year round.

Interestingly, Tableland parasites transferred to 
coastal Northern New South Wales retain their 
originalseasonal egg-shedding patterns, demon-
strating a genetic basis to the pattern. This 
behaviour emphasises the importance of dung 
beetles as a mortality factor that is attuned to 
when the horses are shedding parasite eggs. 

Some gut parasites, such as the small stomach 
worms, can be found in horses, cattle, sheep 
and goats but the majority are specific to one 
or other type of domestic animal. This means, 
for example, that if the infective stages of horse 
parasites, such as those of the large redworms, 
are swallowed by cattle, they will not establish 
in the cattle. Cross-grazing (rotating a variety of 
species on the same pasture) therefore provides 
a useful additional method for controlling gut 
parasites by mopping up the infective larvae.

Cross-grazing can also help control parasites 
such as barber’s pole worm, which can be a 
serious pest of cattle, sheep and goats but does 
not establish in horses. So  grazing cattle/sheep 

Plan grazing regimes to include spelling pasture, which 
will assist to distrupt the life-cycle of gut parasites. 

Cross-grazing can also help to control horse parasties

Horses, Bugs & Bee-
tles  Facebook page and        
Pinterest boards
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Dung beetles to control gut 
worms
Dung beetles feed on the juices in dung and 
then bury it underground, taking the infective 
stages of gut parasites with it, and often leaving 
shredded dryish dung remnants on the ground in 
which the parasite larvae cannot survive. Thus, 
dung beetles can significantly reduce the num-
bers of infective stages of gut worms available to 
be eaten by horses. 

In order to understand why dung beetles in 
southern Australia are likely to be highly effective 
agents of biocontrol of gut parasites, we need 
to understand the effects of temperature and 
moisture on the biology of the parasites in the 
dung. Eggs of the small and large bloodworms 
(strongyles) are passed out in the faeces and, 
depending on the temperature, can take from a 
few days to a few weeks to hatch as larvae. The 
larvae feed on dung fluids and moult twice to 
become infective third instar larvae (3LL).  The 
time taken to reach the 3LL stage ranges from 
some days in warm, moist conditions to many 
weeks in cool, moist conditions. In ideal con-
ditions eggs become infective 3LL in 6–7 days 
and then leave the pad to crawl up a grass stem 
(thence to be swallowed by the grazing horse). 
In cold, moist conditions, reaching the infective 
3LL stage can take many weeks. Further, the 3LL 
can survive for months in these conditions, mak-
ing pasture spelling in cold, moist winters rath-
er ineffective. However, the larvae in the pads 
and the 3LL on grass stems are very vulnerable 
to hot, dry conditions. So, dispersing a pad so 
that it dries out quickly can be very damaging 
to the larvae. The life cycle of the roundworm is 
even more protracted and in ideal conditions the 
3LL leave the pad after 2–3 weeks. The 3LL can 
persist in pastures for months or even years. So, 
again, pasture spelling is of limited effectiveness 
as a control measure. 

In contrast, the biology of dung beetles is ide-
ally suited to control of these parasites through 
drying out the surface dung and burying the re-
mainder. Limited studies suggest that few if any 

3LL survive in dung buried by beetles. Summer 
beetles can be so numerous that the dung pad is 
reduced to a pile of dryish frass within a day or 
so. Such environments are highly hostile to gut 
parasites.  

In cool, moist conditions, when the larval stages 
may take 4–6 weeks before the infective 3 LL 
leave the pad, dung beetles have many weeks in 
which to bury the dung (and so remove the para-
sites underground) before the infective 3LL are 
ready to leave it.  The winter beetle B.bison is 
now abundant in many parts of southern Austra-
lia. In these situations in May–June, dung pads 
are commonly completely buried in 1–2 days, 
leaving a mixture of dung remnants and soil on 
the surface which, even in winter on clear days, 
dry out. Later in the beetle season (July–Octo-
ber/November), beetles are less abundant and 
may take a week or more to bury an entire dung 
heap (leaving behind dry fragments), and yet 
can bury the majority of a dung pile before the 
infective 3LL are ready to emerge. Such process-
es are likely to be highly damaging to the para-
site larvae in the dung. 

Scientific studies, so far, have examined situ-
ations in which only low beetle numbers have 
been present but, even there, a significant re-
duction in parasite numbers was observed. Fur-
ther studies are needed to document the impact 
of intense beetle activity, as is now commonly 
seen in many parts of southern Australia.

So the presence of dung beetles, combined with 
a grazing strategy that keeps horses out of parts 
of paddocks periodically, will severely disrupt the 
life cycle of gut worms and may render chemi-
cal treatment of horses for worms and unusual 
event (see Fact Sheet 3).

Seek advice about transport, storage, use 
and disposal of agricultural and 

veterinary chemicals. 
Poisons Information Centre: 131126
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An integrated solution to promote natural immunity
Is it possible to promote natural immunity among horses and use other, non-chemical worm control 
measures to eliminate or limit the use of chemicals?

As we have seen, parasite control is a tricky issue. We need to reassess the situation, and consider 

• Strong natural immunity to gut worms can help control most groups, but the small redworms          
do not provoke rsistance to the same extent as do most other parasites.                                                                                  

•	 Pasture rotation, strip grazing and cross-grazing are effective ways to reduce parasite survival.

•	 Dung burial by dung beetles can kill the infective stages of gut parasites. 

•	 Effective chemicals are available but resistance is developing rapidly.

•	 Frequent use of imidazols has controlled large strongyles, and they are now rare.

•	 Abandoning chemical control may allow large strongyles to re-emerge as a problem.

•	 FECs are generally useful indicators of worm burdens, (but only strongyles and ascarids and  
 not in all circumstances). 

•	 Some animals (such as foals, and sick and old horses) have low levels of natural immunity and,

           
unless treated chemically, can carry high worm burdens that contribute the majority of the 

   

          
 infective stages to the pastures.

 A strategy for long-term parasite control

•	 Use FECs to identify horses with high worm burdens (mostly foals and the old and sick). 

•	 Target shedders with individual chemical treatment to control their parasites. 

•	 Avoid regular treatment of the majority of the horses in a group. 

•	 Use chemicals that are known to be effective against a particular target parasite. 

•	 Rotate chemicals. 

•	 Introduce summer and winter dung beetles. 

•	 Use beetle-friendly drenches/pastes.

•	 Spell pastures by rotating horses between paddocks. 

•	 Graze sheep and/or cattle in horse paddocks to mop up horse-gut larvae (cross-grazing).  

Recognising shedders using their ‘condition’ and FECs should allow treating only the shedders in a 
healthy, well-managed group of horses. This, in combination with pasture rotation and dung bee-
tles, is likely to generate an environment in which gut parasites cease to be a serious problem. This 
strategy will minimise the use of veterinary chemicals to kill gut parasites and will have the following 
other benefits:

•	 promotion of immunological control of gut parasites

•	 a major reduction in money spent on veterinary chemicals 

•	 minimal selection for resistance to veterinary chemicals in the parasites

•	 prolonged availability (many years) of useful veterinary chemicals 

•	 improved pasture due to non-selective grazing (promoted by rotational grazing) and dung   
        beetles.

A program that combines selective worming, rotating chemicals, pasture rotation, cross-grazing and 
dung beetles can preserve the usefulness of chemicals for many decades and yet minimise the im-
pact of gut parasites on horses.



The biology of major gut           
parasites
Most gut parasites of horses are either round-
worms (nematodes) or flatworms (cestodes). 
Here we outline the life cycles, symptoms of, and 
treatment for the nine main groups of horse gut 
parasites (eight roundworms and one flatworm), 
paying special attention to the looming threat of 
resistance to chemicals among these parasites, 
which may render them ineffective for parasite 
control in the coming decades.

Redworms

Small and large redworms are both strongyles 
and have a similar life cycle (typical of all stron-
gyle species) with a few special features for 
some species. They are the most common gut 
parasites of horses and live in the intestine, 
where the females lay eggs which then pass 
out in the faeces. The excreted eggs hatch into 
larvae, which feed on bacteria in the dung and 
moult twice to become infective third-stage 
larvae. These leave the dung and crawl up grass 
stems, where they are swallowed by grazing 
horses and eventually arrive in the intestine, 
attach to the gut wall, and complete the cycle by 
growing into mature egg-producing females.

Because the larvae spend some time in the dung 
and require moist conditions to survive, they are 
vulnerable to dung beetle activity, which disrupts 
and dries out the dung pad, and to rotational 

Small strongyles. Photo: Katie Wahlheim 

grazing, which leaves the larvae exposed in the 
pasture without a host for considerable periods 
of time. Further, dung burial removes the eggs 
and larvae from the soil surface and it appears 
that they do not survive the dung treatment 
underground.

Small and large redworms have both developed 
resistance to all classes of conventional wormers 
including the benzimidazole and imidazothiazole 
groups and are developing resistance to the 
macrocyclic lactones (mectins).

Small redworms

Worldwide there are more than 51 known species 
of small redworms (small strongyles: Cyatho-
stomes species). They are the most common gut 
parasites of horses and live in the large intestine, 
where the females lay eggs, which then pass out 
in the faeces. 

In autumn, in the United Kingdom, newly in-
gested larvae burrow into the gut wall, where 
they form cysts that remain dormant over win-
ter. Most of these emerge during the following 
spring, although some may remain dormant for 
up to two years. In Australia, similar avoidance 
of egg shedding (by encysting) has been ob-
served but associated with seasons that are hos-
tile to the larvae (for example, hot, dry summers 
in southern Australia).

Encysted small redworm larvae are particularly 
hard to kill using chemical wormers, although 
there are reports that moxidectin is more effec-
tive than the other mectins.

Symptoms: Large numbers of redworms at-
tached to the gut wall can rupture it. Signs of 
small-redworm infestation include weight loss, 
poor appetite, watery diarrhoea, colic, pot belly 
and a lacklustre coat.

Large redworms 

Large redworms (Strongylus vulgaris, S. eden-
tatus, S. equinus) are commonly called ‘blood 
worms’ due to their colour and their habit of 
feeding on blood in the gut. All three species 
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have a life cycle similar to that of small red-
worms except that large-redworm larvae migrate 
from the horse gut into the arteries that supply 
the bowel, where they spend some time be-
fore moving back to the gut to become mature 
egg-producing adults. While in the blood system, 
the larvae can obstruct the arterial blood supply 
to the bowel, causing colic.

Symptoms: Horses with heavy blood worm 
infestations lose weight, become anaemic and 
suffer bouts of severe colic.

Large roundworms

Large roundworms (Parascaris equorum, some-
times called ascarids) produce round eggs, which 
gives them their name. Adult large roundworms 
resemble large white earthworms. They are pro-
lific breeders, laying up to 200,000 tiny eggs per 
day. Young foals are particularly susceptible, but 
adults usually develop effective immunity and 
have few roundworms.

The life cycle of these roundworms is complicat-
ed. The adults live in the small intestine, where 
the female lays eggs that are passed out in the 
dung. These hatch into infective larvae that 
develop on pasture or in stalls, where they can 
remain viable for years. The eggs are swallowed 
by grazing horses. Inside the horse the larvae 
burrow through the intestine wall into blood ves-
sels and migrate to the liver, where they develop 
to the next stage, which then migrates to the 
lungs. From the lungs they travel up the wind-
pipe to the throat and are swallowed. The larvae 
then pass through the stomach to the intestine 
where they mature to adult roundworms in about 
12 weeks. 

Symptoms: Heavy roundworm burdens can 
result in general failure to thrive, lung damage, 
anaemia, colic, coughing and occasionally rup-
ture of the gut. Ironically, this colic can be trig-
gered by a dose of drench. The worms are killed, 
and then fall away from the intestinal lining and 
cause a gut blockage. 

Tapeworms 

Three species of tapeworms are found in hors-
es (Anoplocephala magna, A. perfoliata and 
Paranoplocephala mamillana). They are seg-
mented flatworms, and adults are usually 8–25 
centimetres long. They attach to the bowel wall, 
at the junction of the small and large bowel. 
Mature tapeworms shed segments (packed with 
eggs) which are passed out in the faeces. The 
segments break up and release tapeworm eggs, 
which are eaten by forage mites as intermediate 
hosts. Horses become infected by swallowing 
infected forage mites accidentally with grass, hay 
and straw. Three to five months after the horse 
eats the mites, the tapeworms have matured 
and begin shedding segments again.

Symptoms: Tapeworms causes irritation, in-
flammation and ulceration of the gut, and spas-
modic colic. 

Thread worms 

Thread worms (Strongyloides westeri) are fine 
thread-like strongyle worms commonly found 
in the intestines of foals. Foals become infected 
by thread worm larvae excreted in the mare’s 
milk. These develop rapidly, maturing in about 
10 days, then produce eggs that pass out onto 
pasture, to re-infect the foal. 

Symptoms: Poor growth, diarrhoea and weight 
loss are all signs of thread worm infestation.

Stomach hair worms

Stomach hair worms (Trichostrongylus axei) 
commonly infect horses and other ruminants 
such as cattle, sheep and goats and can become 
a problem when horses graze with other stock 
that are infected with these worms. They are a 
red–brown, hair-like strongyle worm that can be 
up to eight millimetres long and have a typical 
strongyle life cycle.

Symptoms: In small numbers they pose no 
problem. Large infestations of stomach hair 
worms can irritate the stomach lining, causing 
watery diarrhoea, weight loss and ulceration of 
the stomach.
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Stomach worms 

Stomach worms (Habronema muscae, H. mi-
crostoma) are transmitted to horses by stable 
flies (see Fact Sheet 6). 

Eggs are laid in the intestine and are passed out 
in the dung. The eggs hatch within a week into 
infective larvae. Stable fly maggots in the dung 
eat the larvae, and when they become adult flies 
the stomach worm larvae remain inside them. 
These larvae migrate to the fly’s head and are 
released to infect the horse when the fly lands 
on a moist surface such as the muzzle, eyes or a 
skin wound. When the horse licks its wounds or 
lips, it swallows the larvae. 

Symptoms: Stomach worm larvae can cause a 
serious skin condition known as ‘summer sores’. 
These are raised sores that do not heal and 
become very itchy, causing the horse to rub and 
scratch at the sore. They can also cause mild 
diarrhoea.

Pinworms 

Pinworms (Oxyuris equi) are common parasitic 
worms, the eggs of which are picked up while 
the horse is grooming or from contaminated 
hay, pasture or drinking water. Pinworm larvae 
mature in the large intestine in three to four 
months. Mature females move to the anal area 
of the horse and lay masses of yellowish grey 
gelatinous eggs around the anus. 

Symptoms: The egg masses cause severe itch-
ing. Horses rub their tails bald and hindquarters 
raw trying to remove the itch.

Lungworms

Although donkeys are the common host of the 
lungworm (Dictyocaulus arnfieldi), most infected 
donkeys show no clinical signs of infestation.

Grazing horses can ingest infective lungworm 
larvae from pasture. The larvae burrow through 
the gut wall and enter the lymphatic system and 
the pulmonary arterial blood supply and migrate 
to the lungs, where they mature and lay eggs in 
the bronchi and bronchioles. Eggs are coughed 

up, swallowed and then expelled in the faeces. 

Lungworm larvae commonly overwinter in pas-
ture and are not affected by low temperatures. 
Once a pasture has been contaminated with 
lungworms, they emerge every summer. 

Symptoms: Lungworms will cause horses to 
cough. Many horses who are hypersensitive to 
dust from hay and straw have suffered lungworm 
damage as foals. Foals are particularly suscepti-
ble to this pest and may have long-lasting lung 
damage. 

Large roundworms in manure. Photo: Adelaide Plains 
Equine Clinic

Roundworms or ascarids Photo: Katie Wahlheim  
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Major veterinary chemicals used for parasite control on livestock, their target group, 
their excretion route and their effect on dung beetles 

Chemical Target organism 
Excretion 
route Persistence 

Beetle 
toxicity 

Anthelminthics (internal parasitic worms)    

Benzimidazoles     

Albendazole Liver fluke, lung-, round-, tapeworms Urine Brief Unlikely 

Fenbendazole Lung-, round-, tapeworms Faeces Brief Unlikely 

Mebendazole Flukes, lung-, round-, tapeworms Faeces Brief Unlikely 

Oxfendazole Lung-, round-, tapeworms Faeces Brief Unlikely 

Triclabendazole Liver fluke Faeces Brief Unlikely 

Imidazothiazoles     

Levamisole Lung-, roundworms Urine Brief Unlikely 

Salicylanilides etc. Flukes, round-, tapeworms Faeces Extended Possible 

Closantel Flukes, lung-, round-, tapeworms Faeces Extended Possible 

Nitroxynil Flukes, roundworms Urine Extended Unlikely 

Tetrahydropyrimidines     

Morantel citrate Round-, tapeworms Faeces Moderate Unlikely  

Ectocides (external parasites)    

Organophosphates*     

Diazinon Blowflies, keds, lice, ticks Urine Moderate Unlikely 

Chlorfenvinphos Blowflies, lice, ticks Urine Moderate Unlikely 

Insect growth regulators    

Cyromazine Blowflies Urine Extended Unlikely 

Dicyclanil Blowflies Uncertain Extended Unlikely 

Diflubenzuron Blowflies, lice Faeces Extended Unlikely 

Fluazuron Ticks Faeces Extended Possible 

Synthetic pyrethroids    

Cyhalothrin Itch mites, keds, lice, ticks Faeces Brief Likely 

Cypermethrin Biting flies, blowflies, lice, scab, ticks Faeces Brief Likely 

Flumethrin Ticks Faeces Brief Likely 

Carbamates**     

Carbaryl, Carbaril Flies, lice, fleas, ticks, mites Faeces Moderate Likely 

CNS inhibitors     

Amitraz Flies, lice, fleas, ticks, mites Neither Moderate Very unlikely 

Endectocides (internal and external parasites)    

Macrocyclic lactones     

Abamectin& Lice, lungworms, mites, nematodes, botflies, 
ticks 

Faeces Extended Highly likely 

Doramectin& Gastrointestinal worms, lice, lungworms, 
mites, ticks 

Faeces Extended Highly likely 

Eprinomectin& Lice, lung- and roundworms, mites, botflies Faeces Extended Highly likely 

Ivermectin& Lice, lung- and roundworms, mites, botflies, 
ticks 

Faeces Extended Highly likely 

Moxidectin& Gastrointestinal worms, lice, lungworms, 
mites, ticks 

Faeces Extended Unlikely 

* Some OPs, now not in use (coumaphos, diclorvos, ruelene), have made dung toxic to dung beetles. 

** The carbamate insecticides also include aldicarb, carbofuran (Furadan), ethienocarb, fenobucarb, oxamyl and 
methomyl, which are not assessed in this analysis.  

Source: Adapted from Scholtz, CH, Davis, ALV & Kryger, U 2009, Evolutionary biology and conservation of dung beetles, 
Pensoft, Sofia. 
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Sustainable ways to keep your horse

Fact Sheet 5: Managing pasture pests

Pasture pests in horse paddocks
Horse pastures in southern Australia have a 
number of pest problems. Basically there are 
mites (with 8 legs) and insects (with 6 legs). 
Among the insect pests of pastures are: 

•	 springtails, 

•	 cockchafers 

•	 grasshoppers and crickets

This fact sheet summarises information about 
these pests in relation to horse pastures: where 
they breed and how to control them or reduce 
their impact. We emphasise environmentally 
friendly treatments, natural enemies of pasture 
pests (biocontrol organisms), the strategic use of 
agricultural chemicals and the threat they pose 
to dung beetles. Although feral vertebrates (such 
as rabbits and deer) can damage pasture, we do 
not discuss their control here.

Red-legged earth mites

The red-legged earth mite, an accidental intro-
duction from South Africa, is a serious pest of 
pastures in regions with cool wet winters and 
hot dry summers. It feeds on pasture foilage but 
spends most of its time on the ground (hence its 
name). These mites are active during winter and 
spring, when they have 2 or 3 complete genera-
tions and then produce stress-resistant dormant 
eggs that over-summer and hatch in autumn 
after the break of season, releasing swarms of 
mites. These prosper on clover and some weed 
species, especially thistles and capeweed.

Many well-managed pastures in endemic areas 
for the earth mite have little or no problem with 

the mite and this is thought to be due to the ac-
tivity of natural enemies, which include 19 pred-
ator species (especially predatory mites) and one 
pathogen.

Treatment for red-legged earth mite

Red-legged earth mites are commonly controlled 
using pesticides but non-chemical options are 
becoming increasingly important due to evidence 
of pesticide resistance and concern about long-
term sustainability. A number of chemicals are 
registered for control of this mite and a rotation 
of these is recommended to reduce the rate of 
development of resistance in the mite. Several 
pasture-spraying strategies have been proposed: 
These target the newly hatched mites in autumn 
(before they breed up during winter) and in late 
spring before the mites begin producing dormant 
eggs,: this is called the CSIRO Timerite® pro-
gram). Currently none of the registered chemi-
cals are effective against mite eggs so the active 
mite needs to be targeted.

Red legged earth mite   Photo: SARDI

 
• Share ideas for reducing or avoiding chemical use for pasture pests
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Chemical and biological control are often incom-
patible because many chemicals kill both the 
mite and its natural enemies. This allows the 
fast-breeding mite to breed up ahead of its natu-
ral enemies. The aim should be to have effective 
biological control of the mite most of the time 
and avoid using chemicals. This may mean that a 
degree of pasture damage needs to be tolerated 
until a new biocontrol balance becomes estab-
lished. 

Roadside verges and windbreaks can be reser-
voirs for natural enemies of the mite, and so can 
provide a source of biocontrol agents which can 
migrate and so re-establish biocontrol of the pest 
in adjacent pastures, so don’t spray your verges. 
Consider leaving a substantial unsprayed strip 
in your paddock next to the roadside verge to 
allow the natural enemies to migrate into your 
paddock. The width of the untreated strip can 
be widened each year as the biocontrol agents 
move into the paddock. 

One group of chemicals, the cyclodienes, are re-
ported to have low or moderate impact on many 
natural enemies, and yet these kill the mite, and 
so may be compatible with biocontrol. However 
the cyclodienes (including aldrin, dieldrin, chlor-
dane and endrin) have high mammalian toxicity, 
are very persistent in soil and most of them have 
been banned in most countries, although some 
are still available in Australia. We do not recom-
mend using cyclodienes. 

Springtails (lucerne fleas) 

Springtails are small (2 millimetres long) wing-
less insects that hop or ‘spring’ when disturbed 
(hence their name), and which eat pasture and 
can be a serious pest. The pasture damage they 
cause appears similar to that caused by the red-
legged earth mite. Springtails are active between 
autumn and spring in southern Australia and can 
have up to six generations a year. In mid–late 
spring the females lay stress-resistant dormant 
eggs on the soil surface that do not hatch until 
favourable conditions return the following au-
tumn. To protect her eggs from desiccation and 
heat, the female covers them with excreted clay 
soil and fluid.

Treatment for lucerne fleas

Spraying pasture with chemicals registered for 
the control of springtails is perhaps an appropri-
ate response to serious pasture damage but suf-
fers from the same problem as chemical control 
of earth mites, namely that the natural enemies 
and dung beetles are also killed. Chemical con-
trol of this pest is recommended only in extreme 
circumstances. There are native natural enemies 
of springtails and the introduced spiny snout 
mite is now a significant predator of springtails in 
south-eastern Australia.

Cockchafers (curl grubs)

When digging your paddock you may discover 
white larvae that have a characteristic ‘C’ shape, 
three pairs of legs and a distinctive head and ab-
domen. Commonly known as curl grubs, they are 
beetle larvae and, depending on the species, can 
range in size from a few millimetres to about 70 
millimetres long. Dung beetle larvae are also curl 
grubs, as are the larvae of the African black bee-
tle and scarab cockchafers that attack pastures

Curl grubs that are free living in the soil are 
tough larvae. In contrast, dung beetle larvae are 
fragile and found inside a brood chamber made 
from digested dung excreted by the adult bee-
tle. Dung beetle larvae have a much more pro-
nounced ‘hump’ than do the curl grubs.‘Lucerne Flea - Sminthuris viridis’ by Tony 

licenced under CC BY 2.0
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The cockchafer beetles lay their eggs in the soil 
during late spring, summer and early autumn. 
The eggs hatch into larvae (the curl grubs) that 
feed on plant roots or decaying organic matter. 
The larvae grow and pupate during late autumn, 
winter and early spring.   

In South Australia, the red-headed cockchafer is 
restricted to the lower South-East. It has a two- 
year life cycle and primarily damages mature 
pastures, especially those based on subclover, 
and on volunteer and some perennial grasses. 
The larvae live underground, where they feed on 
and cause significant damage to pasture roots: 
their impact is most obvious in autumn and win-
ter. 

The black-headed cockchafer is widespread in 
agricultural regions of South Australia. It has a 
one-year life cycle. The adult beetles emerge 
from the ground during late summer and fly 
at dusk on calm, mild evenings. They come to 
lights at night and can be mistaken for dung 
beetles. Large numbers can colonise dung, 
often shredding it. The females lay stress-resis-
tant dormant eggs on the soil surface that do 
not hatch until favourable conditions return in 
autumn. At that time the larvae tunnel to the 
surface and emerge at night (during winter and 
spring) to feed on and harvest the surface pas-
ture and other organic matter surrounding the 
tunnel. They hide in their tunnel during the day

Treatment foar curl grubs

The red-headed cockchafer larva lives perma-
nently underground, where it is largely protected 
from all but the most toxic of chemical control 
treatments and these are not recommended. 
Biological control using pathogenic fungi and 
nematodes injected into the soil is being inves-
tigated. Recently an indigenous fungus, Metar-
hizium anisopliae, has become commercialised 
as a biological control agent in a product called 
‘BiogreenTM Granules’. Good control has been 
recorded. 

In contrast, the larvae of the black-headed 

‘Red Headed Cockchafer’ by Charles 
Haynes licenced under CC BY 2.0

Curl grubs Photo: Annette McFarlane

Black-headed cockchafer larvae  Photo: Dung Beetle Solu-
tions Australia
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cockchafer feed at the soil surface and so are 
vulnerable to chemical control. The black-headed 
cockchafer prefers to lay its eggs where there is 
short pasture or bare ground and so larvae are 
often found in patches in paddocks. These patch-
es can be sprayed or toxic pellets can be applied. 
The patches are usually quite limited in area, and 
so treatment does not threaten the overall dung 
beetle population.

Some wasps parasitise curl grubs by laying eggs 
inside the larvae. The young wasps hatch and 
then eat the internal tissues of the curl grub 
before finally emerging through the body wall of 
the larvaand ultimately causing its death.

Maintaining good pasture cover over summer 
may reduce the severity of infestation: currently 
there are no other effective control options.

Grasshoppers and other herbivores

Grasshoppers, locusts, crickets and a few oth-
er insects can at times be pests of pastures on 
horse properties in southern Australia. 

The native wingless grasshopper occurs in pas-
tures throughout higher rainfall areas, where it 
has episodes of abundance (often lasting several 
years) associated with favourable breeding con-
ditions. Mature wingless grasshoppers are about 
2 centimetres long, brown, with two light-co-
loured bands on top of the midsection, and 
orange hind legs. Some ‘wingless’ grasshoppers 
develop functional wings and make short flights. 

They are most often seen during summer and 
autumn, and at peak abundance they can have a 
biomass and impact on pasture equivalent to one 
sheep per hectare. Nevertheless, in most situ-
ations the impact of this pest does not warrant 
chemical treatment of pastures.

The plague locusts is an occasional immigrant 
that invades pastures in southern Australia from 
more northerly arid regions where on occasions 
it can achieve huge numbers. There are other 
insects that feed on pastures but these are of 
minor importance. 

Dung beetles and pasture sprays

Dung beetles provide many benefits to horse 
properties (Fact Sheets 3 and 4) and a common 
question asked is ‘what is the impact of pasture 
spraying on dung beetles?’ Four of the main 
chemicals applied to pastures for pest control 
are:

•	 herbicides (for example, glyphosate)

•	 carbamates (for example, carbaryl)

•	 synthetic pyrethroids (for example, perme-
thrin) 

•	 organophosphates (for example, malathion 
and omethoate).

Recently, with NRM funding, DBSA tested the 
impact of the chemicals in brackets above on the 
winter-active dung beetle Bubas bison. 

The tests found that glyphosate had no effect on 
the dung beetles (other types of herbicide have 
not yet been tested). However, the recommend-
ed dose rate of the other four chemicals (used 
to control mite and insect pests on pastures) 
sprayed on kikuyu pasture was toxic to dung 
beetles and remained so for at least five days 
after spraying (Fact Sheet 8)

‘Australian Plague Locust’ by David Burton 
licenced under CC BY 2.0

Seek advice about transport, storage, use 
and disposal of agricultural and 

veterinary chemicals. 
Poisons Information Centre: 131126
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HORSES: BUGS & BEETLES  Tips for horse owners

Sustainable management of horse pas-
tures

A number of mite and insect pests infest horse 
pastures in southern Australia and in recent 
decades the use of chemical sprays has been 
recommended to control them when they be-
come serious defoliators of pasture. However, 
there five major problems associated with this 
practice:

•	 sprays kill the natural enemies of many pas-
ture pests

•	 many pasture pests are developing resistance 
to the chemical control agents

•	 some of these chemicals are persistent and 
contaminate the food chain 

•	 spraying many of these chemicals threatens 
dung beetle survival

•	 many of these chemicals are highly toxic to 
mammals and a danger to the user.

We recommend that, except in extreme circum-
stances, chemicals not be used for control of 
pasture pests on horse properties and that an 
amount of pest damage to pasture be tolerated 
to allow natural enemies of the pests and ben-
eficial insects such as dung beetles to prosper. 
Allow natural enemies to migrate into your prop-
erty from untreated roadside verges and untreat-
ed pastures. This may take some time but is the 
best long-term solution.

• Keep an eye on your pastures for pests of the foliage and root systems. 

• Defoliating mites (such as the red-legged earth mite) and insects (such as spring tails and grass-
hoppers) and root eating curl grubs (cockchafers) can damage your pastures but natural enemies 
(rather than toxic chemicals) are the best long-term solution in most situations  

• Many natural enemies of pasture pests live in the roadside verges, so don’t spray them. 

• If you use chemicals, leave an unsprayed strip next to the roadside verge so that natural enemies 
can migrate into your paddock. Widen the unsprayed strip each successive year as the biocontrol 
agents move into your pastures.
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Keep an eye on the health of all native and non-native 
animals in the district where your horse lives. 

For advice on fox & rabbit control, contact your local 
natural resources management organisation.

HORSES: 
BUGS & BEETLES

Sustainable ways to keep your horse

This fact sheet considers mites and insects in 
relation to horses: where they breed and how to 
control them or reduce their impact. Emphasis 
is placed on environmentally friendly treatments 
and the strategic use of veterinary chemicals. 
This fact sheet focuses on regions in South Aus-
tralia around major cities and towns.

Did you know?

•	 mites (with 8 legs) can be a problem. Ticks 
also have 8 legs but are rare on horses in 
South Australia.

•	 insects (with 6 legs) include the insect pests 
of horses; and these are the sucking and bit-
ing lice as well as nuisance flies, blood-feed-
ing flies and parasitic bot flies.

Mange mites & lice

Mites

An itchy horse that rubs its mane and tail or 
bites its underbelly may just have mites! Mange 
is an intensely itchy skin disease caused by tiny 
mites that live on the skin or in tunnels a few 
millimetres under the skin. 

•	 Females deposit eggs in burrows or under 
scabs. 

•	 Eggs hatch in about four days. 

•	 Mites reach maturity soon thereafter and live 
for one or two weeks. 

•	 The whole life-cycle takes 15–20 days. 

Horses become infested during physical contact 
with infested stock, and, unless they are treated, 

they will have no relief. Horses suffering from 
chronic mange are host to overlapping genera-
tions and remain continuously infested.  

Treatment and control

Mange mites can be controlled with topical treat-
ment of the mangy regions with shampoos and 
scrubs (for example, those containing iodine or 
selenium sulphide). However, thick crusty scabs 
can protect the mites from the active ingredient 
in the treatment and so it is sensible to disrupt 
the crust before treatment.

•  Find out about pests, mites and insects

•  Share ideas for reducing chemical use

‘Fox’ by digitalprimate is licenced under CC 
BY 2.0

Fact Sheet 6: Pests of horses: an integrated management approach
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The mites that affect horses are:

psoroptic mites (ear/mane mange): Look for mane and tail rubbing, crusty skin, occasional small red lumps, 
inflammation, and thinning of hair in these areas. Horses may shake their heads often and have drooping ears.

chorioptic mites (leg mange): Look for debris between hairs at the skin surface below the hocks and knees. 
Symptoms include leg stomping, chewing and rubbing of lower legs on anything accessible, such as posts, 
fences or stable walls. In severe cases hard crusts may develop that split and bleed.

sarcoptes mites: look for small red lumps appear on the horse’s skin, especially near the head, ears, neck, 
chest, flank and abdomen. These lumps may become infected, causing weeping crusty lesions and hair loss.

 

Mange & lice treatment must include all horses in the 
herd and all in-contact areas including rugs, feedbins & 
transport

Inspect all new horses on arrival and all horses regularly 
for abnormal skin conditions

There are no chemicals that reliably kill the eggs 
of mange mites and so it is necessary to treat 
the animals again after the eggs have hatched 

(about 2 weeks after the first treatment). 

Internal treatments (those that perfuse the 
whole body), such as the mectin group of chem-
icals, can be applied as a paste or injectable. 
These control internal as well as external para-
sites (Fact Sheets 2 & 3) but many of them make 
the horses’ dung toxic to dung beetles. However, 
there is one dung beetle-friendly mectin (mox-
idectin). One mectin treatment is usually suf-
ficient to control mange. All horses in the herd 
need to be treated.

Lice

Lice are an external parasite of horses, especial-
ly stressed animals and those in poor condition. 
Lice numbers often peak in late winter and early 
spring when long coats provide ideal protection 
for lice to breed.

In Australia, two species of lice infect horses: 
sucking lice and biting lice. Both species lay eggs 
on hair; these hatch into nymphs, which turn 
into adult lice. The life cycle usually takes 2–4 
weeks. Adult lice can live for only a few days off 
a horse in warm dry conditions, but eggs can live 
much longer. 
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Left & right: Remember to check under the mane, forelock and tail when inspecting for lice
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Sucking lice feed on blood and congregate main-
ly under the horse’s mane, tail and fetlock. These 
lice can infect the whole body and suck enough 
blood to cause anaemia. Biting lice are specific 
to horses and feed on skin cells and other sur-
face debris, mainly on the upper body, neck and 
head. 

Lice lay eggs in a horse’s coat. Rugging increases 
the horse’s retained body heat and the humidity 
at the skin surface, creating a favourable envi-
ronment for the breeding and spreading of lice. 
Coat shedding in spring makes this environment 
less favourable. Further, lice eggs are shed with 
the coat onto rubbing posts and into bedding, 
where they can remain dormant until the next 
winter.

Lice are large enough to see with the naked eye. 
If your horse is rubbing and itchy, lift its mane 
or forelock in good light. Lice will be seen scur-
rying into the hair to escape the light. Small 
eggs (‘nits’) can often be seen attached to the 
hair. These can be removed with a fine grooming 
comb and are best discarded in rubbish or burnt 
to ensure that they cannot lie dormant and hatch 
the following year.

Lice are transmitted by direct contact between 
horses and through contact with infected groom-
ing tools etc. 

If one horse has lice, others in the group are 
likely to be infected as well, even if they show 

no symptoms. It is therefore necessary to treat 
the whole group and their immediate environ-
ment. If possible, quarantine infected horses and 
implement stableyard hygiene policies related to 
sharing and cleaning of equipment.

Treatment for lice

Lice can be controlled by washing the horse with 
a ‘lousicide’, which should be applied twice, two 
weeks apart, because eggs often survive treat-
ment. Systemic treatments such as the mectins 
are not approved for treatment of lice on horses 
but it is known that they do kill lice. 

For successful control of adult lice, nymphs and 
eggs, the horse’s living space and all equipment 
must also be cleaned thoroughly. This can be 
achieved using a lousicide, by sterilising equip-
ment (boiling it) or by placing blankets and 
tack in a drier at the highest heat setting. This 
should be repeated after two weeks to kill newly 
hatched lice.

Gabriel’s liceExample of lice
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Flies and mosquitoes 
Nuisance flies

The bush fly and the house fly look very similar 
and are commonly found together around houses 
and stables, but it will be the bush fly that chiefly 
bothers you and your horses. Bush flies are the 
little black flies that attack eyes, nose, ears and 
mouth, where they are seeking moisture and 
protein. They are absent during winter but can 
be a pest in spring and sometimes in summer. 

The bush fly prefers the outdoors and if it comes 
inside it will quickly fly to the light (doors, win-
dows), while the house fly will happily stay 
indoors, where it will seek moisture and protein 
from food. Yuk! Outside it is mostly the bush fly 
that lands on your food.

The bush fly breeds in cattle dung and possi-
bly in large deposits of horse dung and can be 
controlled by dung beetle activity. The house fly 
breeds in domestic garbage, moist lawn clippings 
etc. and is not affected by dung beetle activity.

So, the little black flies that get in your face and 
your horses’ outside in spring are bush flies, 
while the similar-looking house fly lives inside, 
rarely bothers people, and breeds in organic ma-
terial but not in dung.

Blood-feeding flies
There are five different types of blood-feeding 
flies that bother horses in Australia:
•	 stable flies
•	 March flies
•	 mosquitoes
•	 midges

•	 buffalo flies. 

Midges and buffalo flies occur mainly in sum-
mer-rainfall Australia down to northern New 
South Wales and won’t be discussed here. 
There are no horse keds (another type of fly) in       
Australia.

Stable flies

Stable flies have piercing and sucking mouth-
parts that can inflict vicious bites. They are 
difficult to distinguish from bush flies, the main 
difference being that stable flies have a bayo-
net-like mouthpart (proboscis) protruding from 
the front of the head. Adult stable flies can travel 
1–2 kilometres between properties.

Both sexes of the stable fly feed on the blood of 
horses, cattle etc., often feeding twice a day, and 
in each meal consuming up to three times their 
own body weight. 

After 3 or 4 meals, the female will lay eggs in 
nearby damp organic matter (such as compost, 
manure heaps, soiled straw bedding). Each fe-
male may lay 500–600 eggs in 4 separate batch-
es. Eggs take 3–4 days to hatch and the larval 
stage takes some weeks. The life span of adult 
flies ranges from 1–2 months in cooler weather 
to 3–4 weeks in warmer weather. 

The stable fly is the vector of the stomach worm 
in horses (Fact Sheet 3). Get rid of the stable fly 
and there will be no problems with the stomach 
worm.

‘Stomoxys sp. (Stable fly)’ by S.Rae is 
licenced under CC BY 2.0
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March flies

March flies (horse flies) can be a serious pest of 
horses, but several species will also bite people. 
March flies are widespread but are more abun-
dant in moist woodlands. They are fast-moving 
fliers with two large prominent eyes. They are 
much larger and more robust than stable flies 
and have a shorter life, with adults living for only 
3–4 weeks. Only the females seek a blood meal, 
while the males feed on nectar and plant juices. 

Female March flies have two large, sharp mouth-
parts, which are used to pierce and slash skin. 
This inflicts a painful wound and produces a 
puncture that will continue to ooze blood long 
after the bite. Unless these flies are disturbed, 
they will lap the blood until they are completely 
full: large numbers can cause serious blood loss 
in stock. 

After mating, the female flies disperse, travel-
ling many kilometres in search of a meal. They 
lay eggs (100–1000 per meal) in moist environ-
ments–such as at the edge of water, in damp soil 
or in rotting logs–where the larvae are predators 
of small invertebrates.

Flies and mosquitoes 
Nuisance flies

The bush fly and the house fly look very similar 
and are commonly found together around houses 
and stables, but it will be the bush fly that chiefly 
bothers you and your horses. Bush flies are the 
little black flies that attack eyes, nose, ears and 
mouth, where they are seeking moisture and 
protein. They are absent during winter but can 
be a pest in spring and sometimes in summer. 

The bush fly prefers the outdoors and if it comes 
inside it will quickly fly to the light (doors, win-
dows), while the house fly will happily stay 
indoors, where it will seek moisture and protein 
from food. Yuk! Outside it is mostly the bush fly 
that lands on your food.

The bush fly breeds in cattle dung and possi-
bly in large deposits of horse dung and can be 
controlled by dung beetle activity. The house fly 
breeds in domestic garbage, moist lawn clippings 
etc. and is not affected by dung beetle activity.

So, the little black flies that get in your face and 
your horses’ outside in spring are bush flies, 
while the similar-looking house fly lives inside, 
rarely bothers people, and breeds in organic ma-
terial but not in dung.

Blood-feeding flies
There are five different types of blood-feeding 
flies that bother horses in Australia:
•	 stable flies
•	 March flies
•	 mosquitoes
•	 midges

•	 buffalo flies. 

Midges and buffalo flies occur mainly in sum-
mer-rainfall Australia down to northern New 
South Wales and won’t be discussed here. 
There are no horse keds (another type of fly) in       
Australia.

Mosquitoes

Thirty-two species of mosquitoes are common in 
South Australia but only six of these are obvious 
pests of stock and people. The common names 
of these are: 

•	 quink: a medium-sized, fawn-coloured mos-
quito that makes a whining noise as it flies 
and usually bites indoors (including stables) 
after midnight

•	 mole: also medium-sized and fawn in colour. 
It is an indoor night biter, often inflicting sev-
eral bites.

•	 annu: a medium-sized, dark-coloured mos-
quito that bites outdoors at night and in 
shaded areas during the day. They can carry 
disease but are relatively rare around Ade-
laide. 

•	 noto: a small, dark-coloured mosquito that 
bites at dusk and dawn 

•	 vigi: a medium-sized, brown mosquito, an 
outdoor biter that often attacks in groups 
during the day and at night

•	 camp: a large, dark-coloured mosquito that 
attacks in numbers outdoors throughout the 
day in cooler months. 

‘March or horse fly’ by Chris Moody is 
licensed under CC BY 2.0 

Covering horses with flysheets and masks will reduce stress 
to the horse and remove a source of food for some insects. 
There are also rugs on the market which are impregnated 
with long-lasting insect repellent. Photo: Steff Wilson
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Most mosquitoes breed in stagnant or brackish 
water in warmer seasons, and only the female 
bites and feeds on blood. 

Mosquitoes can transmit viruses (such as Kun-
jin, Murray Valley encephalitis and Ross River 
fever) to horses. Vaccines for these diseases are 
not yet available and so protecting your animals 
from biting is the best you can do.

Bot flies

Although an important internal parasite of hors-
es, the bot is not a worm as are some other 
parasites (Fact Sheet 2). The bot is the larva of 
the bot fly. There are three species of bot flies in 
Australia but since their behaviour and effects on 
horses are similar, we discuss them as a group.

Adult bot flies appear in summer and early au-
tumn and live for only a few days. The adults do 
not bite but seriously bother horses. One species 
lays its eggs on the hairs of the horse’s coat and 
they hatch after a few days. This causes consid-
erable irritation. When the horse licks itself the 
larvae are picked up and burrow into the horse’s 
tongue or mouth tissue. The other two types of 
bot flies lay eggs around the horse’s face. These 
eggs hatch into larvae which migrate through the 
skin to the tissues of the mouth. 

The larvae develop for some weeks in the mouth, 

where they may cause ulcers. From there they 
migrate to the stomach, where they feed and 
develop into the characteristic bots (larvae) 
attached to the stomach lining. Bots are about     
one centimetre long, plump and segmented and 
vary in colour from pink to dark brown. At the 
end of winter, they release their hold on the 
stomach lining and pass out in the horse’s dung. 
On the ground, the bots burrow into the soil and 
form pupae. The adult flies emerge from these 
pupae in the warmer months, and so complete 
the cycle.

Skin infection caused by burrowing bot larvae 
can cause stomach ulcers, and occasionally enter 
the stomach wall, causing peritonitis.

Treatment for pest flies

Fly traps

A variety of fly traps (such as glue traps, electric 
assassin traps and baited one-way traps) have 
been developed and can help control fly species 
that breed locally (such as stable flies and mos-
quitoes). Other species are highly mobile (such 
as the bush fly) and so are long-distance immi-
grants. Local trapping will have little effect on 
the numbers of such flies. 

Commercial or home-made fly traps are commonly found 
around stableyards

‘Horse bot-fly’ by Michael Jefferies 
is licensed under CC BY 2.0 

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
https://www.flickr.com/photos/ogcodes/3393055923/in/photostream/
www.freshairphotography.co.uk 
https://creativecommons.org/licenses/by/2.0/


HORSES: BUGS & BEETLES                           7
Currently no data exist on the effect of trapping 
on biting rates. However, there are anecdotal 

reports of effective control by trapping in some 
circumstances.

Screening

Stables can be screened to exclude mosquitoes 
and stable flies but this will not help control 
other pest flies because they rarely enter such 
enclosed environments.

Protective covering

The impact of pest flies can be reduced using 
face masks or whole body covers but these leave 
the legs exposed. Legs can be protected using 
leg guards. Although expensive, these covers 
provide a degree of protection against most pest 
flies. Horse rugs impregnated with insect repel-
lent are also available.

Repellents

A large variety of natural and chemical insect/
fly repellents have been developed to keep stock 
free from pest flies but in most cases very little 
quantitative data exist to support or disprove 
their effectiveness. Some advocates claim con-
siderable success.

Repellents based on a mixture of essential oils 
are commercially available (for example, Pony 
Coat). These can be applied manually; for exam-
ple, by grooming on, spraying on or using a back 
rubber.

Management of breeding sites

Paddock dung provides a breeding site for 
dung-breeding flies and for dung beetles. Dung 
burial will improve pasture production (Fact 
Sheet 3). Substantial summer dung beetle activ-
ity will stop bush fly breeding in field dung but 
this will have little impact on bush fly numbers 
because most bush flies will be long-distance 
immigrants.

Frequent collection of paddock dung removes the 
dung beetles’ food and denies them the oppor-
tunity to breed so we suggest collecting dung 
only after it has been in the paddock for about a 
week. By this time it will be relatively dry and so, 

even if stockpiled, will rarely provide a suitable 
breeding site for the stable fly. In contrast, moist 
piles of stable dung and soiled bedding material 
provide an ideal breeding site for the stable fly 
unless covered and securely stored.

Little can be done to control breeding of March 
flies, which also travel long distances.

Mosquitoes breed in stagnant (low oxygen) water 
and so care is needed to prevent water accumu-
lating in breeding sites (any small vessels, old 
tyres and the like), to have fish in ponds and 
tanks where mosquitoes could otherwise breed 
and to drain temporary pools that arise after 
rain. However, because some mosquito species 
can travel some distance from their breeding 
sites, local control of breeding sites will reduce 
but not eliminate the mozzie problem.

Chemical control

A wide range of chemicals is available for control 
of pests around stables. These are examined in 
detail in Fact Sheet 4. Different chemicals are 
often recommended to control different pests. 
These chemicals can be applied to stable walls 
where pest flies perch, to yards and rubbing 
posts (which can be a temporary home to lice 
and mange mites) and to horses themselves.

Manure management is an important part of reducing 
the breeding sites for flies, in turn reducing the vector for 
stomach worms in horses

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au


Chemicals applied to the horse can treat the 
surface (coat) for control of pests such as lice 
and mange, or can be given orally (pastes and 
drenches) or as an injectable. Some oral treat-
ments pass through the gut quickly but others 
have been designed to perfuse the whole body 
and so kill external and internal parasites. These 
are highly effective chemicals but resistance to 
them is developing rapidly and they need to be 
used sparingly to extend their useful life (before 
resistance renders them useless). Some of the 
chemicals that control external and internal par-
asites are very persistent, lasting for weeks after 
treatment. 

Foremost among these are the mectin-based 
products used to control gut worms but which 
also control lice, mites and bots and will make 
dung piles toxic for the stable fly. But most of 
these chemicals will also make the dung toxic 
for dung beetles. However, one of the mectins 
(moxidectin) is dung-beetle friendly even though 
it kills lice, mites and ticks. So it is possible to 
control your horses’ gut and external parasites 
and yet keep your dung beetles healthy (Fact 
Sheet 2). 

Author: Dr Bernard Doube                 © Horse SA 2014

Although every precaution has been taken in the preparation of this document, Horse SA and the authors assume 
no responsibility for errors, omisions or damage resulting from use of the information contained herein. 

Dung beetles can help control flies by burying horse dung 
and in doing so, destroying fly larvae. Photo: Dung Beetle 
Solutions Australia.

Seek advice about transport, storage, use 
and disposal of agricultural and 

veterinary chemicals. 
Poisons Information Centre: 131126

• Regularly inspect your horse; isolate new horses. 
• Watch out for lice and mange mites: treat all animals in a group, even if they are not obviously
   infected 
• Choose the least toxic chemicals to manage pests. 
• Use mectins sparingly and at times when dung beetles are not active 
• Promote dung beetle activity, which eliminates fly larvae. 
• Promote ’good‘ insects into the stableyard with plantings and reduced use of chemicals. 
• Use fly sheets and masks to protect your horse from bush flies, mosquitoes, stable flies and March
   flies.
• Use fly traps around stables to reduce populations of pest flies. 
• Manage insect pest breeding sites such as stockpiled manure and still water in drains and gutters.

HORSES: BUGS & BEETLES  Tips for horse owners
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HORSES: 
BUGS & BEETLES

Sustainable ways to keep your horse

•	 Fnd out which dung beetles you need to control your horse dung

•	 Find out why dung beetles are scarce on your property

•	 Compost horse dung and improve your pastures

Fact Sheet 7: Manure management

Each year an average-sized horse will produce 
about 7 tonnes of fresh manure. This is a rich 
source of plant nutrients and is about equiva-
lent to the annual fertiliser requirements of a 
2-hectare pasture (nitrogen, about 50 kilograms; 
phosphorus, 5–10 kilograms; potassium, about 
40 kilograms; calcium, about 45 kilograms; 
and magnesium and sulphur, about 8 kilograms 
each). In many situations this dung can be a 
problem rather than a resource. It smothers 
pasture, locks up nutrients on the soil surface, 
pollutes waterways and groundwater, provides a 
breeding ground for flies and spreads gut para-
sites. 

But manure can become a valuable pest-free 
resource if used appropriately. 

Mares tend to spread their droppings throughout 
the paddock, whereas stallions, and to a lesser 
extent geldings, usually concentrate droppings 
in a small number of latrine areas in a paddock, 
leading to accumulations of dung. Horses com-
monly avoid grazing areas of a paddock that are 
contaminated by manure. The rejected pasture 
close to manure thrives, becoming tall and rank 
and even less desirable, while the surrounding 
areas are well grazed. Because gut worms are 
spread via dung, this grazing behaviour will tend 
to reduce the number of gut worm larvae that 
horses pick up from the pasture and so helps 
control their parasite burdens. 

Traditionally, horse manure is harrowed or col-
lected by hand (or even vacuumed, these days!). 
In many low-care environments this occurs 
rarely if at all, whereas in very high-care envi-
ronments, such as performance horse properties, 

Each year an average-sized horse will produce about 7 
tonnes of fresh manure. Winter dung beetles bury acumulated stallion dung.     

Photo: Dung Beetle Solutions Australia

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au


Choose a moxidectin-based product as 
these are dung beetle friendly.
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manure may be collected daily. The collected 
manure is often used as a fertiliser, either di-
rectly or after composting. At other times it is 
accumulated in heaps near the stables, where it 
provides a breeding ground for pest flies such as 
the stable fly (see Fact Sheet 6). In recent times 
the bagging and sale of horse manure has pro-
vided additional income for some horse owners.

The introduction of dung beetles to Australia has 
provided an additional route for low-cost dung 
management but managing your beetles re-
quires chemical parasite management strategies 
(drenches and pastes) that promote and do not 
poison your dung beetle populations (see Fact 
Sheet 3). Dung burial by beetles improves the 
soil’s structure and fertility, increases its water- 
and nutrient-holding ability and reduces compac-
tion and crusting. 

Dung burial also reduces the number of infective 
gut parasite larvae occurring on pasture. Spread-
ing out manure on paddocks, either through har-
rowing or by dung beetle activity, causes dung 
to dry out more quickly and, since dry conditions 
kill infective gut worms on pasture, helps to re-
duce gut parasite burdens.

Dung removal to control 
gut parasites in dung
The gut parasites of horses and their control has 
been examined in some detail in Fact Sheet 4 
but here it is important to emphasise that the 
eggs of these parasites are shed in dung, where 
they hatch and take a week or more to reach the 
third larval instar, at which stage they leave the 
dung pad, crawl up grass stems and are swal-
lowed when the pasture is grazed.

From this it is clear that daily, or even weekly, 
removal of the dung from a paddock will remove 
the parasites before they leave the dung. Fur-
ther, many high-care systems feed hay to horses 
(such as mares and their foals) in small enclo-
sures that have minimal pasture cover and some 
bare ground. This physical environment is hostile 
to the infective third-instar larvae of gut worms 
because of the dry conditions and the absence 
of grass stems. Such harsh conditions for the 
parasite break their life cycle and so eliminate 
re-infestation.

Manure can accumulate quickly in small paddocks. Photo: 
Dung Beetle Solutions Australia

Foals have low levels of natural immunity to gut parasites

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
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Treating for worms in such circumstances ap-
pears to be a waste of time and money. Further, 
treating mares and their foals to eliminate all gut 
parasites creates a problem because horses need 
to have some gut worms in order to stimulate 
the development and maintenance of natural 
resistance to such parasites. If gut parasites are 
absent then the mare’s natural immunity will 
wane over time. Eventually both the mare and 
foal will be highly susceptible to a new infesta-
tion of gut parasites. Allowing low levels of gut 
worms in teh mare and the foal will resolve this 
problem.

In large open paddocks with low stocking rates 
where dung is rarely collected or harrowed, a 
natural equilibrium appears to develop in many 
situations, in which the parasites are controlled 
by the natural immunity of the horse to the gut 
parasites (see Fact Sheet 4). This level of control 
will be enhanced by dung beetle activity. 

In the following sections, we examine the daily 
and seasonal pattern of dung beetle activity in 
relation to dung burial by beetles, the effect of 
chemicals and the soil environment on dung bee-
tles,  strategies by which one can collect dung 
from the paddock and yet maintain dung beetle 
populations, and ways to manage collected dung 
(including composting).

Daily and seasonal activity 
of dung beetles
Dung beetles usually colonise individual dung de-
posits but are capable of burying large accumula-
tions of dung (such as stallion middens). Beetles 
avoid old dry dung, preferring to colonise moist 
dung, especially very fresh dung with a strong 
odour. Horses produce dung during the day and 
the night, whereas dung beetles show restricted 
daily flight times, and so some dung deposits will 
be more heavily colonised than others. 

The winter-active Bubas bison flies for about 20 
minutes at dusk and dawn and so fresh dusk 
and dawn droppings will be strongly colonised, 
while other droppings will have far fewer beetles. 
However, when B. bison extremely abundant 
(hundreds of beetles per deposit), competition 
for dung is intense and so beetles fly throughout 
the day as well as at dusk and dawn, but not at 

In open paddocks, horses and their parasites commonly 
reach a natural equilibrium in which induced immunity 
controls the parasites, and little damage is done to the 
horses.

Dung beetles thrive in these horse yards above Willunga, 
South Australia. A video of a typical manure pad has 
been uploaded to YouTube (see adjancent).

Dung beetles active on horse manure 
pad near Willunga, South Australia.

Horses, Bugs & Beetles page

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
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night. The small, abundant summer-active spe-
cies (Onthophagus taurus, Onthophagus bino-
dis and Euoniticellus fulvus) fly mainly between 
10 am and 4 pm but even at times of extreme 
abundance (several 1000s per pad) they do not 
fly at night. Despite the restricted flight times of 
dung beetles, all fresh dung deposits in a pad-
dock will be colonised when beetles are abun-
dant, although old dung deposits (more than a 
few days old) will be ignored.

The seasonal activity of southern Australian 
species is considered in Fact Sheet 3. In many 
parts of the higher rainfall regions of South 
Australia currently there are summer-active 
dung         beetle species that bury horse and 
cattle dung but not the pelleted dung of sheep. 
These species are most obvious from December 
to February, when they commonly complete-
ly obliterate dung soon after it is produced. In 
some areas the winter-active B. bison is pres-
ent and will bury horse, cattle and moist (win-
ter) sheep dung. This species needs to be more 
widely introduced to horse properties throughout 
South Australia. 

There are also species that are active in spring 
and autumn, but these are relatively scarce and 
so a lot of dung goes unburied at these times of 
year. Onitis caffer and Copris hispanus are au-
tumn- and spring-active introduced dung beetles 
that could be introduced from Western Australia, 
where they are well established. In 2012–2014, 
two spring-active European dung beetles (Bu-
bas bubalus and Onthophagus vacca) were 
introduced to Australia by CSIRO: these should 
become widely distributed across southern Aus-
tralia over the next decade or so.

So at present there is good beetle activity in 
horse manure in summer in most locations and 
in winter in some locations, but spring and au-
tumn activity is quite limited, although there are 
good prospects for the future. Beetles need to be 
introduced where they are not present in suitable 
locations.

Managing your dung     
beetles
Dung beetles breed underground and adults 
emerge from the ground and fly to nearby fresh 
dung. They do not respect fences and will fly to 
and from your neighbours’ paddocks. 

It is essential to remember that dung beetles 
need fresh dung in order to breed. If you manu-
ally remove manure when the beetles are active, 
they will have no food and you will quickly lose 
them.

Dung beetles come only to fresh dung (one or 
two days old), ignoring the old stuff. So it is best 
to leave the fresh dung in your paddock and pick 
up only the older and drier piles. This will allow 
your beetles to breed up. 

Avoid using chemicals for worm control that 
make dung toxic to dung beetles (see below).

Key species may be absent from your region and 
so you may need to introduce them. 

When cleaning, note if dung beetles are active, as this will 
inform other property management regimes including 
harrowing and use of chemicals.

Onitis caffer adults are active in spring and autumn Pho-
to: Dung Beetle Solutions Australia. 

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au


HORSES: BUGS & BEETLES                           5
Why are dung beetles 
scarce on your place?
Many horse properties appear to have lowish 
numbers of dung beetles with correspondingly 
low levels of dung burial. This can be due to a 
lull in the seasonal activity of dung beetles (such 
as in spring and autumn) but there can be a 
number of other causes, which include:

•	 the use of beetle-toxic pastes/drenches, 
which eradicate local beetle populations – but 
beetle-friendly chemicals are available (see 
below)

•	 frequent collection of all manure, denying the 
beetles the opportunity to breed locally

•	 relatively unfavourable conditions for local 
breeding of established species 

•	 dung beetle predators

•	 the absence of suitable species because 
established species have not yet arrived (for 
example, B. bison) or because there are 
none/few yet available for that time of year.

Toxic chemicals to control       
parasites   
Dung beetles can be eliminated from horse pas-
ture by many of the chemicals that are common-
ly used to kill parasitic gut worms: they make 
the dung toxic to adult and larval dung beetles.

Modern agricultural practices have come to de-
pend a great deal on chemicals to control pests 
and parasites in order to increase productivity. 
A great variety of products to control gut worms 
and other parasites are on the market. These 
have a wide range of modes of activity and have 
complicated chemical and trade names and 
even more complicated dose rate recommen-
dations. Not all products kill all gut worms. And 
some products kill dung beetles while others are 
dung-beetle friendly. The essence of this infor-
mation is provided in Fact Sheets 5. 

The long-lasting chemicals are the worst. Some 
chemicals make dung toxic to beetles the day 
after the animals are treated and for the next 
20–30+ days. This can wipe out your dung bee-
tle populations. 

But there are beetle-friendly chemicals. Using 
these will not harm your dung beetles. The mac-
rocyclic lactones (the mectins, or MLs) are the 
most commonly used chemicals for worm control 
in horses. Treatments that contain the active in-
gredient moxidectin are dung-beetle-friendly but 
other active ingredients in MLs are not, despite 
some claims to the contrary. 

Worm drench chemicals leached out of manure 
can also kill non-target species such as earth-
worms and other soil organisms. 

Above: Frequent collection of manure and removal off-site 
will reduce dung beetle numbers

Right: Worm drench chemicals leaching out of manure can 
also kill earthworms

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
http://www.horsesa.asn.au
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Collecting the manure from          
paddocks
In order to allow your dung beetles to breed, 
leave the beetle-colonised manure in the pad-
dock for a week or so after it is produced. You 
can recognise piles in which beetles are breeding 
by the presence of tunnels in the soil under the 
dung. If these are not evident two days after 
the manure hits the ground, it will never con-
tain many beetles and so can be safely removed 
without damaging your beetle populations.

some of the summer species, with more suc othe

This converted golf trolley enables a drum to support an 
empty bag into which manure is placed. The black metal 
rim ring is then lifted off and the full bag transferred to the 
garden or for roadside sale.

Composting horse manure 
Composting horse manure is an excellent ma-
nure management technique, especially useful 
for backyard or small-farm owners. Larger horse 
properties can also develop a composting sys-
tem, but they may need special facilities to cope 
with the large volumes of manure. 

Three essential aspects to composting are to 
keep the composting manure:

•	 warm – generally achieved by holding the 
dung in piles that retain heat. This can also 
be done by covering smallish piles with black 
plastic.

•	 moist – generally achieved by periodic water-
ing to maintain moisture levels above that in 
the original manure

•	 aerated – generally achieved by mechanical-
ly turning the pile of dung regularly. Manure 
requires regular turning to maintain aerobic 
conditions.

Horse manure can contain weed seeds derived 
from fodder. These are killed by the high tem-
peratures commonly achieved during compost-
ing.

Manure that contains a large amount of wood 
shavings or sawdust should be composted before 
applying to garden beds or pasture. If it is ap-
plied fresh to the soil it can reduce available soil 
nitrogen.

Author: Dr Bernard Doube                 © Horse SA 2014

Although every precaution has been taken in the preparation of this document, Horse SA and the author assume 
no responsibility for errors, omissions or damage resulting from use of the information contained herein. 

•    An average horse produces about 7 tonnes of manure each year, enough to fertilise a 2 hectare             
     pasture 
• Summer and winter dung beetles can be used to bury horse manure and so control gut parasites
• Find out why dung beetles may be scarce on your property

HORSES: BUGS & BEETLES  Tips for horse owners
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Sustainable ways to keep your horse

•	 Find out why toxic chemicals are a greater threat to dung beetles than are predators

•	 Find out about dung beetle-toxic chemicals and dung beetle-friendly chemicals 

•	 Find out which dung beetles may occur on your property

Fact Sheet 8: Threats to dung beetles

If you want to maintain healthy dung beetle pop-
ulations as well as healthy horses you’ll need to 
understand how to look after your beetles.

There are five main threats to dung beetles on 
horse properties:

•	 predators, parasites and pathogens

•	 toxic veterinary chemicals

•	 toxic agricultural chemicals 

•	 a hostile environment 

•	 management: a limited or disrupted dung 
supply. 

Predators
Dung beetles are well liked by toads, birds and 
some mammals but none of these are likely to 
threaten the persistence of dung beetle pop-
ulations, although they may reduce numbers 
in some situations. Cane toads are an obvious 
predator of dung beetles in northern Australia 
but, at this stage, we don’t have them in South 
Australia and so we won’t discuss them here. 

Birds 

Birds pose the most severe threat to dung bee-
tles. Kookaburras, magpies and crows all love 
them, and can eat large numbers. Yet these birds 
cannot seriously reduce dung beetle populations, 
especially when they are well established. The 
birds just can’t keep up with the breeding poten-
tial of the beetles. 

Even ibis, with their long curved beaks, are 
unlikely to destroy your dung beetle popula-
tions, at least if the dung beetles are abundant. 
Ibis probe deep into dung beetle tunnels and 
pull out the occupants and they can eat lots of 
beetles. There are anecdotal accounts of hun-
dreds of ibis marauding across a paddock in the 
South-East, apparently eating large numbers of                  
B. bison plucked from their shallow feeding tun-
nels (about 10 centimetres deep) in May–June. 
After mid-June the beetles dig breeding tunnels 
to 40–60 centimetres deep, where they are safe 
from ibis attack. Despite the landowner’s anxiety 
that she would lose her beetles, they bred up 
well and huge numbers emerged the following 
autumn. The next year the ibis returned but the 
beetles emerged in even greater numbers, so it 
is unlikely that ibis can seriously threaten dung 
beetle populations in this kind of situation. 

Kookaburras are very fond of dung beetles. Photo: Dung 
Beetle Solutions Australia

http://www.nrm.gov.au/
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Mammals

Foxes also love eating dung beetles: fox dung, 
bristling with bits of dung beetle, are common 
where beetles are abundant. Bats may seem an 
unlikely predator of dung beetles, but wildlife 
photographer Nick Birks has found piles of dung 
beetle parts under the roosts of bats. But again, 
very large beetle populations can coexist with 
these mammalian predators, clearly showing that 
such predation is largely irrelevant as a regulator 
of dung beetle populations.

Insects

There are no known insect predators or parasites 

The lesser long-eared bat and its prey, a native dung bee-
tle. Photo: Nick Birks

of dung beetles in Australia. In South Africa a 
few large insects gobble up dung beetles, but 
they do not affect dung beetle populations. It’s 
possible that insect parasites exist in Australia 
but none have been discovered anywhere, so we 
don’t need to be concerned. 

But you may find that your dung beetles are 
carrying a lot of small mites on their underside 
or even on the head. These do not harm the 

beetles but use them to travel between dung 
pads, where they are predators of insect eggs 
and larvae, as well as nematodes. So, they are 
beneficial to the dung ecosystem.

Parasites and pathogens
Little is known about parasites and pathogens 
of dung beetles. Dung beetles can act as an 
intermediate host for some nematodes, but the 
nematodes do not appear to harm the beetles. 
Indeed, dung beetle activity can reduce the 
incidence of harmful roundworm (nematode) 
parasites of horses (see Fact Sheet 4). Some-
times fungi are found on dead adult beetles, but 

Above: Phoretic mites on a native dung beetle. Below: an 
introduced dung beetle (below) Photos: Dung Beetle Solu-
tions Australia.

http://www.nrm.gov.au/
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Fungi in dung beetle tunnels Photo: Chips Boucher

Veterinary chemicals
The intestinal parasites of horses can be a seri-
ous threat to their health, even leading to death 
in some circumstances. Obviously they need to 
be dealt with.

Veterinary chemicals are an important contribu-
tor to the control of parasites and pathogens of 
horses but they can be a serious threat to dung 
beetles. To build up and maintain your dung 
beetle populations it is important to combine the 
judicious use of chemicals with other means of 
controlling gut parasites. 

Veterinary chemicals used to control internal and 
external parasites leave residues in horses’ dung 
and urine that are excreted onto pastures. The 
degree of toxicity and its persistence vary with 
the chemical. The effect on dung beetles of many 
of these chemicals is considered in Fact Sheet 4. 

In the 1980s a new group of veterinary chem-
icals was developed that controlled some 
dung-breeding pest flies as well as internal and 
external parasites, and they had low toxicity 
for horses and other mammals. These chem-
icals, the macrocyclic lactones (commonly 
known as the mectins, or MLs), keep working 
for a long time after the animal is treated. A 
horse treated with a mectin today will produce                   
contaminated dung for at least three weeks. So 
the toxic mectins threaten the whole ecosystem 
based on animal dung, and may inhibit the de-
composition of dung itself. 

There are five mectins: abamectin, doramectin, 
eprinomectin, ivermectin and moxidectin. The 
fifth mectin, moxidectin, appears to be dung 
beetle-friendly for both larvae and adults. The 
evidence that moxidectin is ‘beetle-friendly’ 
appears to be sound and believable even though 
other insects such as lice and flies are killed by 
it. Clearly moxidectin is a valuable veterinary 
chemical. 

When purchasing veterinary chemical products, 
check that the chemical is beetle-friendly for 
both the larvae and adult stages of the life cycle. 

this infection is likely to have occurred after the 
beetle died. Similarly, dead beetle larvae extract-
ed from the soil are often covered with fungi, 
but whether these fungi killed the larvae is not 
known. It is most likely that the larvae died due 
to a hostile physical environment and then were 
colonised by soil fungi. Strict quarantine ensures 
that parasites and pathogens do not come along 
for the ride when dung beetles are introduced to 
Australia.

Live beetle larvae in capsules without fungi; dead beetles 
in capsules covered with fungi. Photo: Dung Beetle Solu-
tions Australia

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
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To find out which treatments contain moxidectin 
and not the other mectins, you will need to read 
the labels carefully, looking for the active ingre-
dients. These have to be listed on the label.

If you need to use toxic chemicals, it is best to 
use them when dung beetles are not active. It 
might be difficult to find a season when there are 
no beetles at all on your property. If you have 
good populations of summer- and winter-active 
beetles there may only be a month or so in late 
summer or early spring when there is no dung 
beetle activity.

It is best not to use the toxic mectins at all. 
There are useful chemicals that are excreted in 
urine and so do not threaten dung beetles (see 
Fact Sheet 4). With these options in mind it may 
be possible to devise effective pest control strat-
egies that conserve chemicals as well as preserv-
ing the dung beetle fauna.

Hindering the development of chemical 
resistance

Resistance of parasites to veterinary chemicals 
is genetically determined and develops through 
exposure in the host intestine to low (non-lethal) 
concentrations of the toxic chemical. The more 
resistant individuals in the parasite population 
survive and breed, and so more resistant strains 
of the parasite are allowed to develop. This oc-
curs most quickly when the parasite is exposed 
to slowly decreasing chemical concentrations 
over a long time; it does not occur when concen-
trations are high enough to kill all individuals.

Chemicals that are excreted in the urine (such 
as levamisole) and those that merely flush out 
the intestine (and are minimally absorbed into 
the host tissues, such as some benzimidazoles) 
are least likely to induce parasite resistance. In 
contrast, situations in which chemicals perfuse 
the host body and are excreted slowly in faeces 
(such as the mectins) provide ideal conditions 
for the development of resistance. Evidence of 
mectin resistance has already appeared in New 
Zealand, Australia and North America.

In horses, a few members of a mob are parasite 

‘shedders’. They have the highest worm burdens 
and produce most of the infective stages. Other 
members of the mob will usually have well devel-
oped immunological resistance to the gut worms 
and so worm burdens in those horses will be low. 
The best parasite control practice is to identify 
the shedders using faecal egg counts and treat 
only those animals with chemicals. This will re-
move the worms from the shedders, leaving the 
majority of the mob with low but tolerable worm 
burdens. These low worm burdens will stimu-
late the horse’s immune system to maintain its 
immunity and so control worms naturally. This 
has the added, but very important, benefit of 
substantially reducing the evolutionary pressure 
on the parasites to develop resistance to the 
chemicals.

If you treat all the horses in a mob, and elimi-
nate the gut worms, then their natural immunity 
to the parasites will wane and the horses will 
become vulnerable.

Agricultural chemicals
Another threat to dung beetles comes from agri-
cultural chemicals that are applied to pasture, for 
two purposes:

•	 herbicides, used to control weeds 

•	 chemicals used to control mites and insect 
pests that eat pasture and compete with 

Some horses in a herd will be ‘shedders’ while others will 
have natural immunity. Photo: Istock

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
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cattle for fodder – such as red-legged earth 
mites, springtails, crickets, cockchafers, 
grasshoppers (see Fact Sheet 6).

DBSA has examined the toxicity to dung beetles 
of chemicals from four groups: 

•	 a herbicide – glyphosate

•	 three insecticides:

•	 a carbamate – carbaryl

•	 a synthetic pyrethroid – permethrin

•	 two organophosphates – malathion and 
omethoate. 

The chemicals were sprayed onto pasture at rec-
ommended rates and the toxicity of each chem-
ical to adult B. bison was tested by assessing 
the amount of dung buried, the mass of brood 
(buried dung + larvae) found underground and 
the number of surviving beetles. 

Neither the herbicide (glyphosate) nor water 
(used as a control) affected dung beetle surviv-
al, dung burial or breeding (Table 1). In marked 
contrast, even after an interval of five days 
before introducing the dung and beetles to the 
treated pasture, the three insecticides killed all 
the beetles, and none of the beetles buried mea-
surable amounts of dung before dying (Table 1).

From this we recommend that, in order to con-
serve dung beetle populations, horses should not 
be re-introduced to pastures for some time after Beetles bred well in boxes where glyphosate was applied to 

the pasture  Photo: Dung Beetle Solutions Australia

Sprayed pasture in boxes with dung and beetles Photo: 
Dung Beetle Solutions Australia

the pastures are treated with surface agricultur-
al chemicals when dung beetles are active. The 
length of a safe withholding period is not known, 
but is likely to be greater than a week. 

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
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Soil, water and temperature
Hostile environmental conditions are by far the 
greatest threat to dung beetles. But different 
beetles thrive in different conditions.

Soil type

Soil type is a critical factor for some dung beetle 
species but not for others. For example, Bubas 
bison, the most useful winter beetle in the Ade-
laide Hills region, will bury dung in deep sandy 
soil, but it won’t breed in this soil type: it needs 
a clay subsoil to breed successfully. In one DBSA 
survey in cattle country, B. bison was abundant 
in loamy soil but virtually absent in deep sand 
close by (Figure 1). This pattern has persisted for 
more than 10 years so far, so it is clear that the 

Figure 1. B.bison was virtually absent beyond 1 kilometre into the sandy soil pasture, despite the pres-
ence of stock

beetles have failed to establish in the deep sand, 
even though each year beetles disperse into that 
country from the adjacent loamy country.

In contrast, summer-active beetles that do well 
in South Australia (such as O. taurus, O. binodis, 
E. fulvus and E. pallipes) are happy in sand as 
well as in loamy soil and can breed up to huge 
numbers (1000s per dung mass) in both types of 
soil, although they are probably more abundant 
in sandy soil, perhaps because softer soils are 
easier to tunnel into than are harder soils. How-
ever, on adjacent regions with heavy clay these 
species do not appear to thrive, although these 
differences have not yet been seriously investi-
gated. 

Far left: Copris hispanus. Left: Onitis alexis.
Photo: Dung Beetle Solutions Australia. 

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
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Rainfall, soil moisture and temperature

Climate pretty well determines the geographic 
spread of dung beetles, with summer-rainfall 
species and winter-rainfall species remaining 
largely restricted to their own climatic zones. 
While extremes of temperature and moisture can 
be considered threats to dung beetles, it is more 
useful to view each species as having a preferred 
range of temperature and moisture conditions in 
which they prosper and outside of which they do 
less well or fail. 

Estimating abundance is a tricky business, influ-
enced by a number of variables. Within local dis-
tricts numbers can vary substantially in response 
to variations in soil type and soil moisture re-
gimes (irrigation, soil drainage) and so numbers 
may vary considerably even between paddocks 
within properties. Further, there are good and 
bad years for dung beetles, and so a series of 
bad years may see numbers decline dramatically, 
only to recover in subsequent good years. 

Despite these substantial difficulties, we have 
derived a rough index of dung beetle abundance 
and how this might vary between regions with-
in South Australia (Table 2). This is based on 
an estimate of numbers one might expect in a 
favourable dung mass in an average year in the 
middle of the activity season for that species. 
Three additional rating categories have also been 
devised, referring to the potential for successful 
establishment in a region: 

•	 absent but likely

•	 absent but possible

•	 absent and unlikely. 

Shaded cells in the table indicate moderate to 
high abundance and favourable conditions. Lower 
numbers indicate less favourable conditions, 
and we expect that abundance will not increase 
substantially beyond these levels. The informa-
tion used to assign abundance ratings to a region 
relies on trap data and anecdotal observations.

While the general climatic limits to most of the 
introduced species are known, and these clear-
ly differ from species to species (even within 
the same climatic zone), the precise interaction 
between climatic factors for all species is poor-
ly understood, and so accurate predictions at 
a small scale (such as a farm) are commonly 
rather vague.

Anthea Starr manages her Adelaide Hills horse stud  using 
permaculture and Natural Sequence Farming ideas to 
improve soil quality, and to keep worms, bugs and beetles 
active. Photo: Anthea Starr

Jan Dodds agists her  horses in the Adelaide Hills. Jan 
de-worms strategically, and works with the land owner to 
manage a rotational grazing regime to keep the land and 
resident dung beetle population in a healthy condition. 
Photo: Jan Dodds.

Visit the Horses, Bugs & Beetles page
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Table 2:  Presence and approximate numbers of dung beetles per dung mass in peak season 
in favourable conditions in an adverage year in selected South Australian regions. 

Note: Shaded cells indicate moderate to high abundance and favourable conditions

http://www.nrm.gov.au/
http://www.dungbeetlesolutions.com.au/
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Manure management
Dung beetles need manure in order to produce 
eggs, and the larvae feed on buried manure. 
So, to allow your dung beetles to breed, leave 
the beetle-colonised manure in the paddock for 
a week or so after it is produced. Dung piles 
containing beetles can be recognised by the 
presence of soil casts around the dung pile and 
tunnels in the soil under the dung. If these are 
not evident two days after the manure hits the 
ground, it will never contain many beetles and 
so can be safely removed without damaging your 
beetle populations. 

owners
•	 Don’t worry about dung beetle predators such as foxes, magpies, crows and ibis. They won’t do 

much harm.

•	 Don’t worry about glyphosate: it won’t affect your dung beetles.

•	 Use only dung beetle-friendly chemicals to control gut worms, this is the most important.

•	 Check out which dung beetle species are on your property and how abundant they might become in 
favourable conditions.

Soil casts around a dung pile  Photo: Dung Beetle Solu-
tions Australia

Dung beetle tunnels undera dung pile Photo: Dung Beetle 
Solutions Australia

HORSES: BUGS & BEETLES  Tips for horse owners

Dung beetles, an indicator of a sustainable living environ-
ment for your horse. Photo: Dung Beetle Solutions Austra-
lia.
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