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Economic cost of flystrike (SM)

HERD HEAL' MEAT & LIVESTOCK AUSTRALIA

Final report

Treatment $11.34 $12.50 - By
Prevention S57.30 S83.80 " inustey — 2022 update

Project code: B.AHE.0327

Production Losses S$104.53 S227.40

Richard Shephard (Herd Health),
John Webb Ware (Mackinnon Project, University of Melbourne),

I Ben Blomfield (Mackinnon Project, University of Melbourne),
0 I A L I 7 3 I 7 M 3 3 M Geoff Niethe (Niethe Consultancies)
. 2 . 7

Herd Health Pty Ltd

Date published: 30 June 2022
PUBLISHED BY

Meat & Livestock Australia Limited

PO Box 1961

NORTH SYDNEY NSW 2059

Meat & Livestock Australia acknowledges the matching funds provided by the Australian
Government to support the research and development detailed in this publication.

This publication is published by Meat & Livestock Australia Limited ABN 39 081 678 364 (MLA). Care is taken to ensure the accuracy of
the ined in this publication. However MLA cannot accept responsibility for the accuracy or completenass of the
ion or opinions contained in the publication. You should make your own enquiries before making decisions concerning
your interests. Reproduction in whole or in part of this publication is prohibited without prior written consent of MLA.
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Reduce the number of
susceptible sheep

Limit the impact of @ Restrict fly
weather conditions

%: populations
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Discussion Panel

Where is the future of
flystrike RD&E?

Trent Perry - University of Melbourne
Peter James - University of Queensland

Jane Littlejohn - AWI General Manager, Research
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FLYSTRIKE RESEARCH, DEVELOPMENT, O)
EDUCATION, EXTENSION AND COMMUNICATION AW fssintien,,
STRATEGY

VISION :  NON-INVASIVE MANAGEMENT PRACTICES
ENSURE THE LIFETIME WELFARE AND PRODUCTIVITY OF THE AIM: Improved management practices to reduce the
SHEEP AND REDUCE THE RELIANCE ON MULESING. : risk of flystrike.

- Monitor and define blowfly resistance to chemicals.
- Refine blowfly chemical resistance best practice management advice.

- Invest in early trials of new potential actives and parasitic
( control treatments and vaccines.
....................................................................................... BREEDING NON_INVASIVE - Complete a population Study Of blOWﬂieS to |dent|fy potential
AND MANAGEMENT genetic differences to inform blowfly management programs.
BREEDING AND SELECTION il il

THE AIM: Long term solutions to advance
lifetime welfare.

- Understand the performance and economic impacts
of breeding for reduced flystrike.

- Investigate the, as yet unknown, factors that

THE
cause flystrike. | | BREECH ST RAT E G Y
— lr?sﬁggict: frzictcsut?rzyu;fhssrl\icr:gz;pfi?wrgf;y:ctir;k:notyping. gggéggﬁ;lgsN P I L L A R S "

- Better understand how to reduce the incidence of
dags and urine stain through breeding.

THE AIM: Adoption of best practice
strategies to improve the lifetime welfare
of sheep, reduce reliance on mulesing and
support transparency in the supply chain.

\? - Develop and implement education, training and extension

- Track genetic trends for breech wrinkle, breech cover, strategies to improve lifetime welfare of sheep.

dags and higher productivity.

- Monitor, evaluate and improve the success of education,

training and extension strategies.

E - Engage with woolgrower advisors on the RD&E program.

BREECH MODIFICATION PROCEDURES ANALGESIA AND < 4 - Ongoing engagement with domestic and international

THE AIM: Breech modification procedures to ANAESTHESIA stakeholders to ensure they understand best practice
improve iifetime resistance to flystrike management of flystrike and the welfare implications.

- Undertake further R&D of the animal welfare impacts of breech

modification procedures. ANALGESIA AND ANAESTHESIA
- Undertake further R&D to refine the application protocols for THE AIM: Improved provision of ana[gesia and
breech modification procedures. anaesthesia for surgical husbandry practices.

- Support best practice mulesing training.
e 4 ? g - Investigate longer acting, cost effective anaesthesia and analgesia options.

- Extend advice on analgesia and anaesthesia to woolgrowers.



[a] CSIRO senior scientist Tony Vuocolo has conducted over 4
two years to measure the impact of the sheep response on lg
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An extra $650,000 in funding to fast track a flystrike
approved by Australian Wool Innovation.
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Flystrike vaccine fast tracked with funding
boost from AWI

2 Aug 2021, 12:30 p.m.

News

Vaccine the subject
of decades of work

of successful development of a flystrike vaccine

CHRIS MCLENNAN

SCIENTISTS believe they are
closing in on a commercial
vaccine for flystrike.

Prototype vaccines have
already been developed
halfway through a four-year
$2.5-million research project
between the wool industry
and the CSIRO.

A potential vaccine against
flvstrike has been the subiect
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ing a vaccine gained focus

through almost a decade of
research at The University
of Melbourne, which culmi-
nated in the mapping of the
fly's full genome in 2015 after
three years of work.

This  $2.5-million col-
laborative  project  with
Australian Wool Innovation

is producing these 'bullets’ in
a form that will specifically
hit the maggots in vulnerable
spots and be powerful and
plentiful enough to pene-

trate and ultimately over-run
the maggots' armour-like
protection.

The blowfly proteins,
called antigens, used in the
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Unfortunately producing a
commercial vaccine through
this approach using native
antigens is not viable and
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Sheep blowfly vaccine shows promise in the lab

but fails in field

Research is battling to find a vaccine to control flystrike but early tests keep falling at the first hurdle. Here’s what the next

move is.

Fiona Myers

@ 2nminread June22, 2022 -5:00am  The Weekly Times

Flystrike vaccine fails early
tests

Research is battling to find a vaccine to
control flystrike but early tests keep
falling at the first hurdle. Here’s what
the next moveis.

AWI Flystrike RD&E Technical Forum 2022

FLYSTRIKE vaccines that
work in a laboratory are fail-
ing to produce the same re-
sults on sheep.

But researchers are hope-
ful they can find ways to make
two candidate vaccines work
more effectively out in the
field.

CSIRO  researcher Dr
Tony Vuocolo said there had
been a resurgence in work on
a flystrike vaccine after it
stalled in about 2000.

“We did some great foun-
dation work over a period of
10 years from the mid-1980s
to middle of 2000 and then
the work stopped,” Dr Vuoco-
lo said.

“We had really come as far

[ 0comments

as we could with the techno-
logies that were available, but
we are in a position now
where there is a convergence
of technology and capability
and knowledge.

“It was time to give the
vaccine another good go.”

Dr Vuocolo said producing
a vaccine was “like an assault
on Mount Everest”.

“We need to establish a re-
ally good base camp of under-
standing and then plan your
assault as you are moving up,”
he said.

“l am happy to say we are
past base camp and have not
quite reached Hillary's step
yet, but we are well on our
way.”

The research is now at a
point where many vaccines

are raising strong immune re-
sponses in sheep in laboratory
trials and having a real effect
on survivability of maggots.

But it is a huge step to
move on to later stages, Dr
Vuocolo said.

“A maggot is like a World
War I tank — it's armour-
plated and a really difficult
thing to target,” he said.

The research has shown
the best target area is the
maggot’s gut. Two vaccines
have been developed — one
that uses proteins extracted
from maggots to produce a
vaccine and the other is a
molecular approach where
key proteins are put into cells
and then into a vaccine.

There were more than 50
prototype vaccines developed

during the past three years,
which have been narrowed
down to two lead prototypes.

In the lab, those vaccines
caused maggot growth to be
stunted, dying or moribund
and there was a 75 per cent re-
duction in weights and
growth rates.

But that was not replicated
when the trials moved outside
the lab with only a 20 per cent
reduction on sheep.

“The biggest hurdle at the
moment (is working out)
what we can do to amplify the
immune response on the
sheep to be much more resili-
ent to larvae,” Dr Vuocolo
said.

“We are pretty early into
the project and while [ would
like to be able to tell you there

will be a vaccine in the next
couple of years, really that is
not right.”

A spokesman for Austra-
lian Wool Innovation said it
had invested $2.85 million to
support the development of a
flystrike vaccine.

Strike force: CSIRO vaccine
team members Suzie Briscoe,
Neil Bagnall and Tony
Vuocolo.
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HWT accepts no responsibility for the unauthorised republication
of such material. Editor of The Weekly Times, James Wagstaff,
accepts responsibility for election comment.
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Gap Evaluation of Pain Alleviation Research

Evidence of investigations into novel pain relief options

0
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Simple Summary: Increasing societal and customer pressure to provide animals with ‘a life worth
living’ continues to apply pressure on industry to alleviate pain associated with husbandry practices,
injury and illness. Although a number of analgesic solutions are now available for sheep, providing
some amelioration of the acute pain responses, this review has highlighted a number of potential
areas for further research.

Abstract: Increasing societal and customer pressure to provide animals with ‘a life worth living’
continues to apply pressure on livestock production industries to alleviate pain associated with
husbandry practices, injury and illness. Over the past 15-20 years, there has been considerable
research effort to understand and develop mitigation strategies for painful husbandry procedures
in sheep, leading to the successful launch of analgesic approaches specific to sheep in a number of
countries. However, even with multi-modal approaches to analgesia, using both local anaesthetic
and non-steroidal anti-inflammatory drugs (NSAID), pain is not obliterated, and the challenge of
pain mitigation and phasing out of painful husbandry practices remains. It is timely to review
and reflect on progress to date in order to strategically focus on the most important challenges,
and the avenues which offer the greatest potential to be incorporated into industry practice in a
process of continuous improvement. A structured, systematic literature search was carried out,
incorporating peer-reviewed scientific literature in the period 2000-2019. An enormous volume of
research is underway, testament to the fact that we have not solved the pain and analgesia challenge
for any species, including our own. This review has highlighted a number of potential areas for

1. Introduction

Increasing societal and customer pressure to provide animals with “a life worth living’
continues to apply pressure on industry to alleviate pain associated with husbandry
practices, injury and illness. A substantial body of research into the impacts of sheep
husbandry procedures such as castration, tail docking and mulesing has highlighted
the need for analgesic strategies or alternative management approaches, and in recent
years non-steroidal anti-inflammatory drugs (NSAIDs) and local anaesthetic formulations
specifically registered (authorised by the Competent Authority, also known as “licensed”
in some jurisdictions) and delivery methodologies specifically designed for sheep have
become available in a number of countries. However, even with multi-modal approaches
to analgesia, using both local anaesthetic and NSAIDs, pain is not obliterated, and the
challenge of pain mitigation remains. It is timely to review and reflect on progress to
date in order to strategically focus on the most important challenges, and the avenues
which offer the greatest potential to be incorporated into industry practice in a process of
continuous improvement.

Animals 2021, 11, 1127. hitps:/ /doi.org/10.3390/anil 1041127

https:/ /www.mdpi.com/journal /animals
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RESEARCH FOR MULESING ING GUIDE

Research co-funded by AWI has shown that using a
combination of the Tri-Solfen* and Buccalgesic* pain
relief products provides more prolonged relief from
mulesing than using each of the products on its own.
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Nanotechnology extends period of flystrike protection in sheep

By Shan Goodwin e o 9 &
F Updated July 5 2022 at 3:52pm, first published June 30 2022 at 8:00an

Aussnes look at new approach to
flystrike control

Written by Staff Reporters

Tiny nanoparticles less than a
thousandth of a millimetre in size
are providing a promising new
method to protect sheep against
flystrike, according to University
of Queensland research.

Question for the Panel:

What opportunities are there for

nanotechnology with respect to
improved delivery of current

analgesia and or anaesthesia

"New methods that can provide longer periods of
protection are required to counter the

L]
development of resistance to flystrike, insecticides and to support the reduced reliance on mulesing, a O t I O n S ?
surgical technique that has been relied upon over many years,” James says .
The Australian Wool Innovation (AWI) funded project is designing and testing unique silica nanocapsule
particles with surface spikes purpose-built to give prolonged periods of protection against flystrike and lice.

Senior Research Fellow Dr Peter James from
UQ's Centre for Animal Science believes
nanotechnology could be part of the solution to a

AWI Flystrike RD&E Technical Forum 2022



1.
Use a range of
chemical and non-
chemical tools

& |

aW Australian Wool
Innovation Limited

MANAGING CHEMICAL
RESISTANCE

CASE STUDY: REBALANCING

FLYSTRIKE PREVENTION TOOLS IN 5. .
ANON-MULESED ENTERPRISE . Regularly monitor
November 2021

for flystrike and kill
any maggots from

PETER AND ANGELA SCHUSTER
L C South Wales

Peter and Angela Schuster operate a mixed farming
and grazing operation across 5,500 ha south of Dubbo in
Central West NSW, incorporating dryland and irrigated
cropping as well as sheep and cattle enterprises. The
average annual rainfall is about 600 mm which falls
fairly consistently but not always reliably throughout

the year.

The Schusters’ main sheep enterprise is based on a
Merino flock, with the sale of wool and surplus stock an
important income source. The flock comprises about
10,000 sheep with 4,500 ewes to be joined to Merino
rams in 2022. In 2016 the Schusters moved to a non-
mulesed enterprise and in doing so have reconfigured
their flystrike management approach

Managing flystrike in a non-mulesed enterprise has
been a learning curve for the Schusters. Mulesing is one
tool in the toolbox when it comes to controlling flystrike
and chemicals are another. Taking one tool out of the
toolbox doesn’t mean solely relying on another but
rather, for the Schusters, it increases the importance

of rebalancing the remaining tools in an integrated
approach to flystrike management

PROACTIVE APPROACH
TO FLYSTRIKE

The Schusters have experienced periods where fly
activity has extended throughout the year [such as in
2020). These years have reinforced the need for an
annual plan to ensure they can implement a range
of preventative activities in a timely manner. Labour
shortages have also emphasised the importance of
staying ahead of a problem by being proactive rather
than reactive

MANAGING CHEMICAL RESISTANCE- CASE STUDY 1

struck sheep

2.

Know the
chemical groups
and rotate them
where practical
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RESISTANCE
MANAGEMENT

You can slow the development
of resistance by using chemicals
strategically and following
these steps
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Modelling of Blowfly Chemical Resistance
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INSTITUTE FOR Rural Futures

BENCHMARKING AUSTRALIAN SHEEP PARASITE CONTROL

CROSS-SECTIONAL SURVEY REPORT

February 2014

Final Report Prepared for:

Wool I and Meat and Livestock Australia

lan Reeve and Stephen Walkden-Brown
Institute for Rural Futures and Animal Science
University of New England

2017 Merino Husbandry Practices Survey
Final Report

Updated 27" February 2019
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Project No: ON-00540
Contract No: 4500011644
AWI Project Manager: Bridget Peachey
Contractor Name: University of New England
Prepared By: Dr Alison Colvin, Prof. Stephen Walkden-Brown and Dr lan Reeve
Publication Date:

August 2020

Benchmarking Australian Sheep Parasite Control

University of
New England

Published by Australian Wool Innovation Limited, Level 6, 68 Harrington Street, THE ROCKS, NSW, 2000
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Demonstrate a 10% increase in adoption of animal welfare practices
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Percentage of Producers
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Change in Mulesing Practice since 2005

% producers who mules their flock

W % producers who mules that use analgesia and/or anaesthesia

YEAR 2005 2010 2011 2013 2017 2019 2020 2021
REPORT N = 1,290 N = 1,000 N =575 N = 580 N = 1,200 N =354 N =1,011 N = 1,203
PHONE PHONE ONLINE CATI ONLINE  |ONLINE & CATI{ONLINE & CATI
?

% Producers
who mules who
use analgesia
and/or
anaesthesia

77%

384%




AUSTRALIAN VETERINARY ASSOCIATION aWI

AWI Flystrike RD&E Program AVA Audit

“AWI continues to invest in research aimed at decreasing breech strike and specifically
to decrease the reliance of wool producers on mulesing.”

“This work, while still focused on finding alternatives to mulesing, continues to
support much broader sheep welfare outcomes. In this reporting period there is

continuing emphasis specifically on vaccine development, and a strong focus on
extension of control methodologies.”

Professor Bruce Allworth and Dr Graham Lean — April 2022

Full report available on www.wool.com/sheep/welfare/breech-flystrike/progress/

AWI Flystrike RD&E Technical Forum 2022
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journals and extension articles for sheep producers.
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Exploring genomic approaches to fast-track genetic gains in
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Dicyclanil resistance in the Australian sheep blowfly, Lucilia cuprina,
substantially reduces flystrike protection by dicyclanil and cyromazit
based products

Narelle Sales’, Monica Suann, Kim Koeford
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Abstract
Context. Ilunll sl 1 ckom e wool sheep. Skin wrinkle and dags are known predisposing factors for
brecch ke e part of the variation among sheep ix unknown

Aim flcrence in microbial populations in th
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Methods. The sheep w e brecch strike flocks at the Mount Barker research s
from the CSIRO rescarchsation nesr Amidal in New South Wales. S in samples were
2013-born progeny in both flocks before they were struck, Yearling ewes and
challenge by Lucilia cupring blowllies. Breeding
0 identify breech strike-resistant pible sheep. Skin samples of 78 unstry
their microbiomes were analysed using 165 rRNA meta-harcoding, and oper
lysed.

Results. The diversity analyses showed that the two flocks in the dif
profiles, but no difference was found between sexes or between bre
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Conclusions. The results indicated that microbial differences on the skin of sheep are
in susceptibility to brecch strike.
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in reducing breech flystrike and
in improving productivity traits are achievable in Merino
sheep by using index selection
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2030 Roadmap: Australian Agriculture’s
Plan for a $100 Billion Industry

Strategic Plan
2022-2025

Sheep Sustainability Framework

Agriculture Innovation Australia priorities

RDC Climate Initiative

b AWI’s mission is to enhance the profitability,
L international competitiveness and sustainability
of the Australian wool industry

Wool 2030 Strategy

National RD&E Framework
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Key priorities 2022-2025

Growing the value and
international demand for wool

Wool harvesting

Sustainability

Strengthening the supply chain
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KEY PRIORITIES
2022-2025
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Flystrike Extension Targets for 2022/23

Annual
Operating Plan
2022-2023

AWI's purpose is to enhance the profitability, n o n = m u lese d e nt e rp ri se

international competitiveness and sustainability
of the Australian wool industry

woolgrower extension
workshops held on moving to a

percent increased awareness of
80 tools and confidence to make
changes from workshop




AWI FLYSTRIKE EXTENSION PROGRAM Q R

Supporting woolgrowers to improve the lifetime welfare of their sheep, reduce their reliance on mulesing, optimise chemical use and increase
whole farm profitability, through the provision of practical information and tools and access to accredited advisor support on flystrike management.

TOOLS AND RESOURCES

[] ] ™ [ ™ s 5
It's Fly Time! DemystiFly boss Breeding and selection
Practical, just-in-time information in Practical information about Information and tools on flystrike Information and tools to help you
the lead up to, and during, high-risk managing chemical resistance management breed better sheep
flystrike periods in blowflies

WORKSHOPS AND ADVISOR COACHING AND SUPPORT

SimpliFly” ClassiFly” StrateFly” AmpliFly”

A one-day workshop to develop a A one-day workshop to increase A one-day workshop to One-on-one coaching and support
property-specific, strategic flystrike understanding and skills in breeding develop a property-specific, whole- from a trained and accredited advisor
management plan for flystrike resistance of-farm strategy for moving to a to assist you over time to implement
non-mulesed enterprise your whole-of-farm strategy for
moving to a non-mulesed enterprise




Discussion Panel

Where is the future of
flystrike RD&E?

Trent Perry - University of Melbourne
Peter James - University of Queensland

Jane Littlejohn - AWI General Manager, Research
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Introducing Scott Williames...
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This publication is based on information presented at the Australian Wool Innovation Limited (AWI) Flystrike RD&E Technical Forum held on 10th August 2022. Some information in this publication has been
contributed by one or more third parties and licenced to AWI, and AWI has not verified whether this information is correct. This publication should only be used as a general aid and is not a substitute for
specific advice. To the extent permitted by law, we exclude all liability for loss or damage arising from the use of the information in this publication. Except to the extent permitted under Copyright Law no
part of this publication may be reproduced by any process, electronic or otherwise without the specific written permission of AWI. Neither may information be stored electronically in any form whatsoever
without such permission. AWI is grateful for its funding, which is primarily provided by Australian woolgrowers through a wool levy and by the Australian Government which provides a matching
contribution for eligible R&D activities. © 2022 Australian Wool Innovation Limited. All rights reserved.



