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Executive Summary

Background Australian Wool Innovation (AWI) commissioned this third Benchmarking Australian Sheep Parasite
survey to benchmarkie 2018sheep parasite control practices of Australi@oolgrowers The results of this survey

will provide industry with information to address tlparasite control needs afheep. For the first time, this survey

will compare the parasite contrglractices of wool sheep with meat sheep and crbesd sheep. Documenting

current parasite practices will highlight the effectiveness of extension networks and identify where more attention is
required. By comparing the results of this survéth two previous surveys, we can measure change in attitudes to
parasite control which will inform extension work.

The two previous surveys were conducted in 2004 and 2012 which surveyed the years 2003 and 2011, respectively
Both surveyed only sheep producers who raged 500 sheep or more. The 2004 survey was conducted through the
IPM-Sheep project, funded by AWI and comprised 30 questions. It was the largest suitedyraf in Australia with

1365 responses to the main questionnaaned 958 to the short survey. 18012 a follow up survey was

commissioned by AWI and MLA from which 575 usable responses were achieved for the main survey and 444 for t
short survey.

Methods.For the first time the Benchmarking Australian Sheep Parasite survey was conducted onlipapsith
copies available upon request. An invitation to participate in the survey with a link to the online questionnaire was
sent to the AWI email list of approximately 6460 wool produceith only those who managed 100 sheep or more
askedto proceed wih the survey. The survey was available online for 10 weeks launching ofi Bebfuary 2019

and closing on I6April 2019. Three reminder emails were sent out to wool growers on weeks 4, 6 and 8. A short
five question survey was emailed to the same droahort at the end of the survey period &valuatenon-response
biasin the responses to the full questionnaifEhe majority of the survey questions related to the calendar year
2018.

Summary of findingsThe survey involved a total of 6460 initial etadd wool producers who had registered their
email accounts with AWI. A total of 354 responses were obtained for the main survey with a further 250 responses
for the short survey. Not all questions were attempted by all respondents, the number of resmsrakr question
ispresented with the data. The survey response rate for the main survey was lower than the previous two surveys
which received 1365 responses in 2004 and 575 in 2011. Survey fatigue, the length of the questionnaire, severe
drought in a lage part of the country and presentation of the questionnaire as an online survey were all possible
contributors to the low response rat&he surveys will be referred to by the calendar year referred to in the
respective survey guestionnaires: 2003, 2@ht 2018.

Farmer and enterprise details

1. The mearageof respondents was 57 years with a range of 27 to 92 years. This is higher than 2003 (51 year:
andsimilar to 2011 (56 yearsMost respondents were owners (93%).

2. Mean reportedrainfallin 2018 was 407m which wa27%lower than the mean average annual rainfall

the surveyed propertie€657mm). Mean reported rainfall in 2018 was also lower than 2003 (610mm) and

2011 (650mm), although respondents targeted in the two earlier surveys were in highetlranefs.

Meanproperty areain 2018 was 2733 ha which was slightly higher than 2003 (2263 ha) and20/4ha).

4. The highest proportion of enterprise income came frammol (41%) followed by sheep meat (27.6%hen
combined the proportion of enterprisemcome from sheep and woal 2018 was 69.3%. This is similar to
proportions of income from sheep and wool in 2003 (68%) and 2011 (67%). Proportion of income from
croppingwas 13.2%, a little lower than 2003 (17%) and 2011 (18%). Algaia was a wide vé@ation
between regions for cropping as a proportion of income with the highest (36.9%) in SA Peninsula and the
lowest in Northern NSW/QId (5.7% P<0.0001).

5. The proportion of land use fomproved pasturesvas 38.8% which is much lower than reported in 2003
(67%) and 2011 (69%).

w
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6. The mean proportion of respondents grazeagtle was 34.5% in 2018 with only 15.8% of respondents
saying they typically ran cattle which is significantly lower than the proportidgrtstypically ran cattle in
2003 (47%) and 2011 (53%).

7. Meansheep DSE&Dry Sheep Equivalentlere marginally higher in 2018 (4971) than 2003 (4753) and 2011
(4454) with no significant difference in DSEs run per Region.

8. Flock compositioliffered betweenthe three surveys with mean proportion of ewes being 56% in 2018,
65% in 2011 and 53% in 2003.

9. 62% of respondents selected Merino x Merino as tk#ipsen enterprisewith the next highest proportion
being Meat x Meat (21%lMost enterprises wereommergal (88%) with small numbers of stedterprises
(5%) andoth (899.

Internal parasitesWorms

10. The top thregtechniques and treatments used for worm contveére planned preventative treatments
(74%), preparing clean pastures by spelling paddocks (6 1d4jemt on faecal worm egg count (54%). The
least popular were FAMACHA® (1%) and Barbervax® (2%). There were significant differences between
Regions but not Chosen enterprise.

11. The proportion of respondents usirigecal worm egg coumhonitoring (WECWas40.4% higher than 2011
(ewes 21%, weaners 17%) and lower than 2003 (44%). This question was worded differently in 2003 to 201
but the wording was similar for 2018 and 2011. In 2018, Tasmania reported the highest use of WEC (69.2%
with SA Peninsula tHewest (15%).

12. Themean number of WEC monitowgas 3.1/year for all classe$ stockand was similar across all classes
(ewes3.1, lambs and weaners 3.1). This is higher than reported for 2011 (ewes 2.86 and weaners 1.97) and
similar to 2003 for ewes (ewek 6, weaners3.0). The proportion of respondents requestindpaval
identificationwith WEC was 17.3% with some differences between Regions (Central NSW 25.6%, Northern
NSW/QId 22.6%, SA Peninsula 5.0% and 4.7% in Western Australia).

13. In 2018, 65.8% of spondentdreated sheep with anthelminticwith no differences between Region or
Chosen enterprise.

14. Mean annual frequency of anthelmintic worm treatmentas 2.1/year for adult ewes and lambs and
weaners. This is similar to the treatment rate reported @02 (ewes 2.1 and weaners 2.2) and lower than
2011 (ewes 2.8, weaners 2.7).

15. The most commomethod of anthelmintic deliveryas oral (84.6%) followed by injectable (12.4%) and
capsule (3%).

16. Theanthelminticused most frequently was Abamectin (8%) followed by Levamisole (17.4%) and
Moxidectin (12.5% These three actives were also the top three actives used in 2011 (Abamectin 14.4%),
Levamisole 21.9% and Moxidectin 15.4%).

17. Themean number of anthelmintiactives used in a treatmemvent was 1.8. The majority ahthelmintic
treatmentsinvolveda single active constituen(t5.4%), then triple combinations (21.5%), 2 actives (18.8%),

4 actives (3.9%) and 5 actives (0.4%). The proportion of respondentssirgifegand 2 actives were lower
than in 2011 (57% and 23%, respectively), but the use of 3 actives has increased slightly from 2011 (19.1%
Use of 4 actives has also increased from 0.4% in 2011 to 3.9% in 2018.

18. The anthelmintic actives predominantly usealoneinclude Ivermectin (92.94sed along Moxidectin LA
(91.3%used along, Monepantel (80.5%sed along, and Moxidectin (74.74sed along this is similar to
2011.

19. The proportion of respondents who conducted any forndnch resistance test overygarswas 36.7%
this is slightly higher than 29% reported in 20llany given yeawonly 15.7% conductedd@ench resistance
test (Drerch Test WECRT 4.0%, Drench Check 7.7% and WEC after drench 4.0%).

20. Most drench resistance tests were carried out wassistance by a Vet or consultant (41.8%) which is higher
than 2011 (36%), followed by Private laboratory (20.3%) which is lower than 2011 (38%). There were large
differences between regions with only 15.4% Central NSW using Vet or consultant whilst VaiMoreay
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21.

22.

Mallee (56.5%), Western Australia (52.9%), Tasmania (50%) and East Victoria (50%) all favoured this meth
of assistance.

Theimportance of factors in deciding to drenekwvesin 2018 by rank out of 4 in declining order was;

Planned preventative &gatment (3.3), Results from WEC (3.2) Seasonal weather conditions (3.1), Time of
year (3.1), Results from WEC and larval culture (2.8), Condition score (2.8), Poor exercise tolerance (2.8),
Availability/quality of pasture (2.7), Daggy sheep (2.4) and Goenee (2.0). This is slightly different from

2011 where Time of year was most important followed by Seasonal weather conditions, Results from WEC.
There were very few differences between chosen enterprises fommmmtrol except that Merino x Merino
enterprises were significantly more likely to use 4 anthelmintic actives in combination.

Internal parasites Liver fluke

23.

24.

25.

26.

27.

Only 14.4% of respondents heabted or treated for Liver flukin the last 5 years (2012018) with large
differences between Regions.declining order Central NSW (22.2%), East Victoria (21.4%), Northern
NSW/QId (20.4), Tasmania (18.2%), Wimmera Mallee Murray (6.8%), SA Peninsula (6.3%) and Western

' dzZAONF €A onom:>0d hyfeée (Kz2asS Lgekike inyhdastS WBrRansiver&da Q
further questions on Liver fluke.

Further questions otiver flukeshowed 20.4% respondents<39)had positive Liver fluke tests, 33.1% had
negative Liver fluke test and 46.5% did not test.

In an average year 47.3% treated for Liver fluke, whilst 55&dtreated for Liver flukeluring the past

years.

The mearannual number of Liver fluke treatmeswvas 2.0. Most treatments for Liver fluke were given in

May (22%) followed by July (15%) and August (13%). Triclabendazole used singly was the mostL.éggnmon
fluke treatment(40.3%) followed by Closantel (21.0%) and Oxfendazole in combination wigh&nidazole
(16.1%).

The mostimportant factor when deciding to treat for Liver flulgiven a rank out of 4, was Results from a
Liver fluke test (3.4), Time of year/strategic treatments (3.3) followed by Appearance of sheep (3.0),
Seasonal weathercondtiy & 6o ®n0 | yR ! FGSNI ANITAyYy3a WFfdg SeqQ |

Blowfly control

28.

29.

30.

31.

Nationally 48.6% afespondents reported flystrikan their flockin 2018 the highest being Western Australia
(54.7%) then Tasmania (53.9%), Central NSW (50.6%). This is lower théedrap2011 (78%) and 2003

(87%) most likely due to drought conditions across much of Australia in 2018. The proportion reporting
breech strike in adult ewesas 37% antiody strike in adult ewewas 14.4% (2011 survey reported 78%
breech strike in ewes @&68% body strike in ewes).

Theincidence of flystrikén sheep across all types of strike and classes was 2.4% with the highest reported
incidence in Central NSW (3.4%), Tasmania (3.3%) and Northern NSW/QId (3.0%). The lowest reported
incidence was in Waern Australia (1.9%). Tlecidence of breech strike in ewass 2.7% in 2018, lower

than 2011 (4.1%) bugimilar to2003 (2.3%). The incidence of body strike in ewes (2r126)18 was again

lower than 2011(5.5%) and higher than 2003 (1.0%). Poll sthiad the highest incidenc&.8%) but was

only reported in dult wethers and ramas wasPizzle strikgincidence was 2.8%0

There was a significant difference betwegmosen enterprisefr incidence of flystrik@ver all types of

flystrike with Merino wethetenterpriseshaving the highest reported incidencggnificantly higher than

Merino x Merino breeding enterprises.

The most populamethods used to assist with blowfly strikedescending order were: Timiwg crutching
(76.4%), Preventative chemical treatment (75.9%), Timing of shearing (63.1%), Mulesing sheep (46.8%),
Genetic selection (46.4%), Destroy maggots (26.2%), Buying mulesed sheep (23.6%) and Fly traps (5.1%).
Central NSW had a significantly greatise of genetic selection (62.1%). Merino x Memmberpriseswvere
significantly more likely to use Mulesing (69.2%) and genetic selection (57.5%) but significantly less likely to
buy mulesed sheep (15.8%). Merino x Otheravess likely to mules (12.5%nd more likely to buy mulesed
sheep (70.8%). Meat x Meat were significantly less likely to mules (8.5%) or use genetic selection (25.5%).

3| Benchmarking Australianh®epParasite Gntrol



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

The most important of these methods (given a rank out of 3) was Mulesing sheep (2.8) followed by
Preventative chengial treatment (2.6) and Timingf crutching (2.6)The use of gventative chemical
treatmentwas greaterin 2018than in 201l (46%) and 2003 (43%pmparisons may be affected tyere
beingonly 4 options in the 2011 survey

The greatesthange in usefanethodsto assist with blowfly strike was an increase in use of Genetic
selection, 30.3% of respondents said they used Genetic selection more now compared with 5 years ago,
18.2% said they used Preventative chemical treatment more now and 16.1% saidsétekly traps less

now, also a significant proportion of Meat x Meat producers indicated they used mulesing less now (25%).
There was an even spread over all months for shearing and crutching with no significant difference between
months within Region o€hosen enterprise.

The proportion of respondents who mulesed in 2018 was 46.8%, slightly lower than that reported in 2011
(48% replacement ewes) and lower than 2003 where 91.8% mulesed.

For those who mulesed, theroportion of the flock muleseth 2018 vas 92.4% on average with the highest
proportion mulesed in Western Australia (97.9%) and the lowest in Northern NSW/QId (781886)age at
mulesingwas 2.2 months over a@Regions and classes, Northern NSW/QId mulesed at an average of 3.3
months and Wesrn Australia at 1.6 months. A lowproportion of flocksof Meat x Meatsheep were
mulesed(77.5%) compared to Merino x Other (100%) and Merino x Merino (92.7%). Qespalhdents
reporteda reduction in theproportion of sheep mulese@2.5%)in recentyearswith the largest reduction
occurring in Northern NSW/QIle2(1.1%) and very little change in the other Regions. Merino x Other showed
the largest increase in proportion mulesed (11%) with Merino wethers showing the largest reduction (
6.7%).

Most respondentqg58.8%Yeported no change iarea of skin removedith 40.3% reporting a reduction in
amount of skin removed.

A large proportion of respondents who mulesed ugadih relief in ewe lambg86.6%) with most using
TriSolfen®, some using Buccalgesand TriSolfen® (3.4%), only 0.8% used Buccalgesic® on its own and 0%
used Metacam®. Pain relief in wether lambs was similar to ewes with 90.9% using pain relief, 86.4% using
TriSolfen® singly and 4.5% used TriSolfen® with Buccalgesic®. Merino x Methwamdy enterprise to

use the combination of TriSolfen® and Buccalgesic®, all other enterprises used Trédatiet82.4%) if

they used pain relief.

Overal| 54.2% of producers who mulesét some wool on the taflor ewelambs and 56.6% in wether

lambs. There was a significant effect of Region in wethers with only 23.5% Western Australian respondents
leaving wool on the tail compared to Northern NSW/QId (88.9%).

The most populatreatment or preventiorof F € @ A G NA 1S 61 & Wh\WEGY GBNESISILIOA YOR
followed by Preventative treatment at the same time each year (66.3%), Preventative treatment only when
risk is high (44.6%), Treat whole mob once flystrike is detected (22.2%) and Treat when unable to check
sheep (18%). The month withe highestElystrike treatmentsvas November (24.6%) followed by October
(17.3%), December (13.5%), January (12.3%) and September (11.9%).

The most populaactive ingredienused to treat Flystrike was Dicyclanil (40%) followe@psomazine

(24%) then Ivermectin (12%) and Spinosad (12%). The most popular active ingredients used was the same
2011 with a slight reduction in proportion of respondents using them (DicyclanilGygimazing6% and
Ivermectin 14%). Backliner/Spray on was thesicommonmethod of application of Flystrike treatment

(47%), followed by Wound dressing (20%) and Hand jet (19%), Cage dip was the least used method of
application (1%).

Nationally, 4.9% of respondengsispect resistance to flystrike produtie productwith the highest

suspected resistance was Diazinon (50%) followed by Dicyclanil (25%yramdazinglvermectin and
Propetamphos all 8.3%.

Of respondents who answered questions on Blowfly Control around half used visual traits to breed for ewes
(55.5%) ad rams (43.7%) that are less susceptible to flystiikee most commowWisual traitsused in ewes

to breed for sheep less susceptible to flystrikere Cull sheep with body strike (29.1%), Cull sheep with

fleece rot (27.5%), Breech wrinkle (22.1%), Wotdwur (20.0%), Cull sheep with breech strike (20.0%), Dag
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44,

score (14.6%), Urine stain (12.1%) and Breech cover (12.1%). There were large differences between Regio
and Chosen enterprises for Visual traits used.

Of respondents who answered questions on BlguWontrol 17.3% used ASBV traits for ram selection to

breed for sheep that are less susceptible to flystrike, respectively. The most cofmBRMrait used in

Rams tdoreed for sheep less susceptible to flystrikas Breech Wrinkle (63.6%), Worm egg dadB2.3),

Breech Cover (36.4%)08ring and Dags (36.4%) and-€ficient of variation of Fibre Diameter (36.4%).

There was a significant difference in use of Breech Wrinkle for both Region and Chosen enterprise with
Wimmera Mallee Murray having a muchwler use (33.3%) than all the other Regions (7108%) and Meat

X Meat (16.7%) lower than Merino x Merino (75.8%) and Merino Other (66.7%).

Lice control

45,

46.

47.

48.

49.

50.

51.

In an average year 69.5% reported no lice seen, 16.5% reported sheep seen rubbing, 13.9% repert live li
seen and 0.1% report ELISA detection of lice, which equates to 30.5% reporting evidence ahlaeecirage
year.Just over half ofespondents reporteevidence of licen at least one yeamver 5 years (55.8%) with

the mean number of yeaithat evidence of licevas reportedbeing lyearout of 5 years

In an average yedretween 2014 and 20186.7% gave no lice treatment, 50.1% treated off shears, 16.6%
treated on short wool and 6.6% treated on long wool. bher5 years, most respondents treatedrflice at

least oncq87.8%6).The mean number of years respondetrsated for lice was 2.9 out &f years.

The most common method of application off shears/short wool was Backliner/Spray on (74.3%) with the
other methods used less frequently; Plunge dif8¢6), Cage dip (7.9%), Shower dip (7.0%), Hand Jet (1.4%)
and Electrodip (1.4%). For Gtears or short wool Central NSW sheep producers were more likely to use a
contractor (41.7%) than other Regions (East Victoria 18.2%, Western Australia 18.2%, #/Maihes

Murray 15.4%, Northern NSW/QId 6.3%, SA Peninsula 0%, Tasmania 0%).

ForOff-shears or short wodhe active ingredienmost used was Imidacloprid (38.7%), then Spinosad
(17.7%) and Thiacloprid (10.5%).

Backliner was also the most used methodpplication on Long wodb0.0%) with Hand jet, Plunge dip,

Cage dip and electrodip all equally used (8.36%). The active ingredient most useddavool treatments

was Spinosad (58.3%) followed by Ivermectin (25%).

Only 8.4% of respondents suspectedistance tdice treatment productsvhich is lower compared with

2011 (26%). Insect growth regulators had the highest suspected resistance (50%) followed by Synthetic
pyrethroids (28.6%), Organophosphates (15.5%) arahMsetinoids (6.0%).

Biosecurity was the most important report@ause of reinfestation with licevith introduction of lice

through fences or from purchased sheep the biggest perceived cause when ranked out of 4 (3.8). Incomplet
mustering (3.4) and wholiock not treated at same time/multiple flock treatments (3.4) the next major
cause of reinfestation followed by Partial flock treatment (3.0), Problems with application (2.9) and
Resistance to lice products (2.8).

General parasite management

52.

53.

57% of respodents introduced Beep into their flocks in 2018xactly the same figure as in 20Fewer

sheep, as a proportion of the total flock size, were introduced in 2018 (8.8%) compared with 2011 (15%)
with major effects of Region and Chosen enterprise. Merinthess and Merino x Other had significantly
higher proportion of sheep introduced to the flock (29.5% and 17.3%, respectively).

The most commomanagement actioffior introduced sheep wadsolated sheep for at least 2 wedks
(81.9%)followed by'Requestechn animal health histo§64.6%) andApplied quarantine drench for
wormsX60.6%) Only 20.5% applied a quarantine lice treatment. There was a similar proportion of
respondents treating introduced skep for internal parasites in 201&7%) and a reductia in treatment for
external parasite (50% in 2011). However, quarantining or isolating sheepeased substantially from 23%
in 2011 to 82%n 2018. The list of management options for this question was slightly different in 2018 and
2011.
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54. Other farmer or member of my staff was ranked (out of 4) the highegtripprtance of sources of
information (2.7), WormBoss ranked second (2.6) with a significant Regional diffeEeasteVictoria (3.1)
and Tasmania (3.2) ranked WormBoss higher thasetin Central NSW (2.4).

55. When makingpecific parasite control decisiof worms respondents ranked Self (3.0) as most important
(out of 3) followed by WormBoss Drench Decision Guide (2.1) and other staff on farm (2.1). For Flies and
Lice, Self (3.0) @Other staff on farm (2.1) and Manager (2.0) were most important.

56. Faecal worm egg counts were regarded as the rimopbrtant changeo their management for worm
controlin the last 5 years (22.5%), rotate drenches (7.5%) and genetic selection (6.3%}heheext
popular. The mosimportant change for flystrike contravas breeding for genetic resistance (21.1%)
followed by Preventative chemical treatment (7%) and Cease mulesing (5.3%cd-tire mostimportant
changewas to Rotate actives (20.6%ethMaintain Boundary fences (14.7%) followed by Biosecurity (4%).
This question had a low response rate woms80, fliesn=57, licen=68.

57. When asked about thasefulness of the WormBoss websi.6% used the site to make chand&s.6%
respondents actually visited the site (equating to 63.2% of respondents visiting WornE6%p, have only
heard of it and 13.3% have never heard of it. Meat x Meat producers were significantly more likedy to u
WormBoss website to make changes (42.9%) whilst many Wool x Other producers had never heard of it
(38.5%) or only heard of it (26.9%).

58. ForFlyBossl7.7%of respondents hadised thesite to make changes, 40.9% heatually visited thd=lyBoss
website 25.9% hadnly heard of it, and 15.5% haever head of it. A total of 58.6% hadsited the FlyBoss
website.

59. LiceBossvebsite hadl9.7% used site to make chang®@g,6% actually visit the site, 26.1% only heard of it,
and 16.5% have never heard ofAttotal of 57.3% having visited thiéceBoss website

60. Only 11.6% used the AWI site to make changespandents mostlyisited the AWI website (59.3%)

61. Respondents mostly estimated tiiellar value of the changes they had made using the ParaBoss websites
to be between $1006000 (43.3%), 29.9% estimated betweerlfDO, 17.9% between $50aM,000 and
9.0% more than $10,000. There was a significantly higher than expected estimation of the dollar value of
changes in Northern NSW/QId with 28.6% selecting moae $i.0,000.

62.¢ KS NUB a lpfgrir@methd f delivery of informatioon parasite control was Face to Face
workshops (53.3%) followed by websites (23.4%). The area for further information or research that was mos
popular was Breeding resistant animagjuicker way to do worm monitoring, accountability for producers
not controlling lice, race side test for WEC, more research for lice in long ke shaving a social license
to produceanimal products and WEC training.
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1. Introduction

Australian Wool Innovation (AWI) commissioned this third Benchmarking Australian Sheep Parasite Control survey
benchmark the sheep parasite control practices of Australian Wool produCeliectivelysheep parasitesost the
Australian sheep industgn estimated $715 million in lost productivity, prevention and treatment c@Sigure 1,

Laneet al.2015) Australian sheep producers continue to find ways to manage parasi@st concerns about the
development of parasite resistance to chemical actidesnest al.2008; Playforet al.2014; Heath and Levot

2015) wool residuegSavage 1998pccupational health and safety, animal welfare and emrirental
contamination(Zhanget al. 2018) Producer surveys allow industry to measure change in parasite incidence and
control and provide a benchmark against which producers can measure their parasite incidence and control
practices. Recent surveys of Australian sheep producers collected lidaitadn parasitology as part of broader

sheep production and husbandry survéyeneset al.2014; Sloane 2018The Benchmarking Australian Sheep

Parasite Control Practices Survey was commissioned by Australian Wool Innovation Ltd. (AWI) and isntee third i
series of surveys specifically targeting the parasite control practices of sheep producers. The previous two parasite
control surveys were conducted in 2004 (surveying the year 2003) and 2012 (surveying the year 2011) and formed
part of the IntegratedParasite Managemerg sheep (IPMs) project(Reeve and Thompson 2B80NalkderBrownet

al. 2006; Kahn and Woodgate 2012; Reeve and WaHlgtemn 2014) Some of the quegin structure of the

previous surveys was maintained to enable measurement of changes in parasite control practices. This survey was
the first in the series of three to move fromail outformat to an online platform. Survey fatigue is a major concern
with an increasing number of surveys delivered to the inbox of sheep producers, this, coupled with ongoing drought
during 2018 and 2019, were expected to potentially lower the response rate to the current skorae first time,

this survey comparmtthe paasite control practices of wool sheep with meat sheep and ebosd sheep.

$436

Gl Worms

Flystrike $173

Major sheep parasite

Lice 581

Liver Fluke £25

30 540 580 §120 $160 5200 $240 35280 $320 3360 5400 §440

Cost of parasites to the Australian sheep industry ($Millian)

Figurel: Annual costs of parasites to the Australian sheep indu$toyn data presented in Laret al.2015)

2. Project Objectives
f DocumentingwooHNR 6§ SNB Q OdzNNBy i LI NI aA0S O2yiNRft LINI OGA
1 Measuring chage in producer control practices and attitudes since the two previous surveys were done
(2003 and 2011).
1 Providing a benchmark against which to measure future parasite control practices and attitudes.
1 Promoting the findings to scientific, advisory andgwoer sectors.

3. Success in Achieving Objectives

All theobjectives of the project were achieved and for the first time we were able to measure differences between
622t YR YSIG LINERAZOSNEQ LI NIaAGS AyOr Ribtied® previpls O2 y
Benchmarking Australian sheep parasite control survétfsan exponential fall in response rate from the first

survey conducted in 2002004, n=1365; 2, n=575; 209, n=354) However, the results of the short survey
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measuring norresponsebias (n=250)ends support to the results being a good representation of Australian wool
IANRPGSNEQ LI NFaiAdGsS O2y i NRf LINI Ol A OSultshisd s@evigtiensdnia 2y 6 A G
assumption with a large number of similarities @sults between the survey®/ool growers can compare their

parasite incidence and control practices with those in their region and across Australia. The findinglsdzeaiye

been widely reported in industry publications ahdve been accepted for publidgah in a scientific journgbaper.

4. Methodology

Survey

The2019Australian Sheep Parasite Survey was largely basedeoguhbstionnairg used inprevious parasite control
benchmarking surveyandwas designed with input from an industry steering committ&pproval for the survey

was given by the University of New England Human Ethics Committee (approval numb&8aETdhe survey was
arranged into five sections; Property and Operation Dethiternal ParasitesWorms and Liver fluke, Blowfly

Control, Lice Control and General Parasite Managerffgmpendix?). Information gathered in the Property and
Operation details included location, rainfall, property size, % income on farm, land use neettbers and sheep
numbers, class, type (meat or wool) and breeds. The classes of sheep for the survey were defined as in Table 1. In
order to potentially measure differences in parasite control practices between meat producers and wool producers,
participants were asked to select a sheep enterprise that they would then refer to for their answers for the three
sections of the survey on worms and liver fluke, flystrike and lice. The selection of enterprises were a) merino ewes
joined to merinorams (Merinax Merino), b) merino wethers (Merino wethers) c) merino ewes joined to other (e.g.
meat) rams (Merino x Other), d) meat ewes joined to nraans (Meat x Meat), and e) other enterprises (e.g.
feedlotting), please specify (Other enterprise). These willdberred to in the results as ChosEnterprise (CE).
Respondent post code was used to allocate responses to the Meat and Livestock Australia (MLA) Reporting Regiol
usingcorresponding post codes for the MLA Reporting Regiomgided byMLA. These regionsill be referred to
GKNRdzZAK2dzi GKS NBLR2NI a awS3IA2yéd ¢KS a[! wS3aAAzya
in Table 2.

Tablel: Definition of sheep class categories for responses to the 2018 survey.

Sheep class name Sheep class definition

Adult ewes Ewes greater than 2 years

Maiden ewes Ewes from joining to weaning, 1 to 2 years
Lambs Up to 12 months

Unmated hoggets/Yearlings Unmated 2 tooth, 1 to 2 years

Adult wethers Greater than 2 years

Rams Greater than 2 years

The survey was built using the online survey platform SurveyGizmo and consisted of a maximum of 45 questions.
Only sheep producers with 100 sheep or masere asked taomplete the survey. Logic was used to minimise the
number of questions for respondentEhis allowed the survey to be less onerous to those not needing to answer
certain questions. There was a mix of closed and open questions to allow respondents to specify the differences in
their operations. The survey could be accessed in three waya,lvik that was emailed with an invitation to

participate to approximately 6500 sheep producers whose emails were registered with AWI, via a link on the
websites wool.com, paraboss.com.au, wormboss.com.au, liceboss.com.au and flyboss.com.au or via@ppaper

with reply paid return envelope mailed to participants on request. The survey was available online for 10 weeks fror
5 February 2019 to 16 April 2019 (Table 3). A short five question survey was emailed to the same email cohort at tt
end of the surveyeriod to evaluatenon-response bias in the responses to the main suf#gpendix3).

A total of 354 usable responses were obtained for the main survey with a further 250 usable responses for the shor
survey (Table 4). Not all questions were attemptgdall respondents hence the number of respondents per

guestion will be presented with the data, a table of respondents per question is also included (Apheidie

survey response rate for the main survey was lower than the previous two surveys wtedlek1365@sponses in
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2004 and 575 in 201Xurvey fatigue, the length of the questionnaire, severe drought in a large part of the country
and presentation of the questionnaire as an online survey were all possible contributors to the low response rate.

Table 2:Meat and Livestock Australia (MLA) Regions included within MLA Reporting Region referred to as Region in this report.

MLA Reporting Region | MLA Regions

Central NSW Central West

Murray and Murrumbidgee
South Eastern

South Eastern Extra

East Victoria Barwon and Central Highlands
Barwon Central Highlands Extr
Gippsland

Loddon and Goulburn

Ovens Murray

Northern NSW/QId Central QId

Central QLD Extra

Hunter and Northern

North Western

Southern Qld

Western Division

SA Peninsula Eyre Yorke and North

Eyre Yorke and North Extra
Tasmania Tasmania
Western Australia WA South

Central Midlands
Central Midlands Extra
Wimmera Mallee Murray| Western District
Wimmera and Mallee
South East

Outer Adelaide

Murray Lands

Table3: Benchmarking Australian Sheep Parasite Control S#usiralian Wool Innovation email campaigerformance

© heoj e]
Email Date o o9 3 ® 3 2 S = | 2= = o | & _ %
(] E ® cT) <) Q c [&] ~ ] o © 8 C = n £ (O]
Name sent £ 3 £ > S > s 9] 3 o E S5E| 288 8 2
w w g D o 8— o] o uw L ) 8— g 3 1S 3
o a M R X O <
Email 1 05/02/19 6724 6460 96.1% 264 2084 32.3% 153 2.4% 7.3% 127
Reminder 1 | 05/03/19 6684 6431 96.2% 253 1872 29.1% 101 1.6% 5.4% 70
Reminder 2 | 19/03/19 6670 6413 96.1% 257 1882 | 29.3% 151 2.4% 8.0% 106
Reminder 3 | 30/03/19 6322 6048 95.7% 274 1986 | 32.8% 153 2.5% 7.7% 118
Short
survey 16/04/19 6657 6406 96.2% 251 2214 34.6% 331 52% 15.0%
Total 33057 31758 96.1% 1299 10038 | 31.6% 889 2.8% 8.9% 421
Averages 6611 6352 96.1% 260 2008 31.6% 178 2.8% 8.7%

* Accessed main survey from AWI email based on refédeertifier from SurveyGizmo data
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Table4: Number of respondents with usable survey responses for the main sanaghort survey w S 3 A 2b¢ ap@lied/tdstiort survey as
post codes were not collected)

Total Main survey Short survey

Region Complete Partial -usable Partial - Complete Partial -unusable
N N | % of Total N | % of Total Unusable (N) N | % of Total N % of Total

Central NSW 83 54 15.3% 29 8.2% - - - -
East Vic 44 26 7.3% 18 5.1% - -
Northern NSW/QId 62 40 11.3% 22 6.2% - -
SA Peninsula 20 13 3. 7% 7 2.0% - -
Tasmania 13 10 2.8% 3 0.8% - -
Western Australia 53 35 9.9% 18 5.1% - -
Wimmera Mallee Murray 79 54 15.3% 25 7.0% - - - - -
National 354 | 232 65.6% 122 34.4% 179 250 100% 45 0%

Statistical analysis

Data quality control was embedded into the online survey where possible, consistency checks were completed on
guestionsregarding use of parasite control methods and importance ranking of the method. Data were analysed
using the statistical package JMP15.0 (SAS Institute Inc, NC, USA). Continuous data that met the assumptions for
normality were analysed using ANOVA with&ukSD post hoc tests. Where continuous data did not meet the
assumption of normality a neparametric KruskalVallis test was used with DunaB pairs for joint ranks paiwise
comparisons where a dichotomous response was apparent. The data for numlserrofegg count monitors (WEC)

per year was transformed using cubed root transformation and fitted with a Generalised Linear Model with Poisson
distribution and Log link function. Gkjjuare tests were used on nominal data, where questions had a dichotomou
response, and sample sizes permitted, analysis of means for proportions was used to identify particular Regions, ol
CE that were significantly different from the national proportions. Multiple response nominal data were analysed
using multiple responseyblD categorical analyses. Integer data indicating importance, effectiveness or usefulness of
a parasite control technique were given a rank for analysis using Ki&kbs tests for each technique and Dunns

All pairs for joint ranks paivise comparisos to test differences between Regions or S&pplementary analyses of

the 2011 survey data were carried out for the purposes of comparison with the current sResylts from the

short 5 question survey were compared to the main survey to measurgegponse bias, there were very few
differences between the two surveys. Of the 36 tests performed on the components of the questions only 3 were
significantly different. Short survey respondents had a higher mean number of cattle (179 cattle) compared to the
main survey respondents (83 cattle, P<0.0001). Main survey respondents were more likely than short survey
respondents to use planned preventative treatment for flystrike (75.9% main survey, 67.2% short survey, P=0.0035
and less likely to destroy maggdq6.2% main survey, 34% short survey P=0.0340).

Interpretation ofgraphs and tables

Figure 1 below contab a mosaic platepresenting the proportion of respondents who requested a worm species
identification with their faecal worm egg count (WEC). Inrtiesaic plojthe proportion of respondents who
NEIjdzSaidSR GKS G4Sad I N5 NBLINEaSYy if@ échdRegion KEK#3 SaéK2 (R
NBLINSASY(GSR o8& .iteSidth df he colldM@in dBeMddshie plot representsribmber of

respondents in &egion as a proportion of the total number of respondents who answered that question. The wider
the column the larger theumber of respondents from thatdgjion, converselynarrowcolumns represent fewer
respondensin aRegion
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Wider column = Narrow column =

more respondents fewer respondents
100% l . Used WEC vEs-NO ——— Legend
Neo
8 W Yes
80%
56.0
59.8 - .
89 533 oet <+—— Proportion “No”
60%

40%

0% Proportion “Yes”

Proportion of respondents who monitored faecal
worm egg counts in 2018

0%

Region

Figure 1:How to interpret a mosaic plot of proportions.

Figure 2 represents the analysis of means for proportions wshiows the differences betweeregions of those

gK2 dzaSR f I NIt ARSYGATAO GA 2significait, TReihérizontal YA thesnkidsllé & S NJ
the shaded areés theaverage (omean) LINR LJ2 NIi A 2 ¥ ¢ K 2in this/eRaenQaniB dkso the Natiodal 6
average as it is a mean of aligions). There is an upper decision limit (UDL) and a lowasida limit (LDL) which
indicates the decision limiie each Rgion. Regions with larger numbers of respondents will have a harrower range
of UDL and LDL (shaded blue area), areas with fewer respondents have larger range between UDL and LDL. The
verticalblack lines ending in a dot indicatihe Region mean distance from the overall meared dot indicates the

mean is significantly different from the overall meargreen dot indicates the mean does not differ significantly

from the overall meant K S 0.05(bottom left) is a standard statistical measure of whether observed differences
are large enough for us to conclude thetgo occur in the populatiomdm which the sample was drawn

Red dot above average

2 line = meanis Green dot = mean is not
- significantly higher than significantly different to the
-.g 98" the expected mean expected mean proportion “Yes”
c8> 05 proportion “Yes o
& Upper decision limit (UDL)
o
R e I upL
5] _I 1 1 i Avg = 0,252 «— Overall mean/average proportion who answered
Té’ 02 ﬁm& “Yes” (National average in this case)
L]
00 \

Lower decision limit {LDL)

Central East|Vic Northern SA Tasmania Western Wimmera
NSW NSW/QId Peninsula Ausfralia  Mallee

Shaded area is the ‘ Murray

range between Region Red dot below average line =
a=005 UDL and LDL mean is significantly lower than
T the expected mean proportion

P
Level of confidence Yes

Figure 2:How to interpret an Analysis of Mean for Proportionamh which accompany the mosaic plots
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Figure 3s a share chart and represents the share of respoiises (1 KS tj ldZB®R G NBYA &§F dzaASR |1
Region. Each row represents a Region, the amount of each colour in the row indicates the shartetal for that
FYyagSNI 0S®3d RINJ 3INBSY NBLINEa Sy (pain rélikfas ajpiopoitidh ofzhg NI a
total responses in each Region).

Possible answers to the question Number of

respondents per
Region

Pain Relief
Share Chart

Central NSW

Northern NSW/
Qld

Region |SA Peninsula
Tasmania
Western Australia
Wimmera Mallee
|Murray

\ /

v

The different colours represent possible answers to the question and are shown along the top of the chart, the
amount of each colour in a row indicates the number of respondents who chose that answer in that Region.

Figure 3:How to interpret a share chart.

12| Benchmarking Australianh®epParasite Gntrol



5. Results
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Q1 In which postcode is your reporting property located?

Q1 In which postcode is your reporting property located?
1.1 Location of respondents by MLA Reporting Region

Central NSW

East Vic

Northern NSW/Qld
SA Peninsula
Tasmania
Western Australia
Wimmera Mallee Murray

10°S

15°S

20°S

25°8

30°S

35°S

40°S

45°S

110°E 120°E 130°E 140°E 150°E

Figure 11: Location of survey respondents withMLA Reporting Region.
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Q1 In which postcode is your reporting property located?

1.2 Number of respondents by location

No of
responses G

1

10°S

! ““ # W .

15°S
|
HEEN
[=> 34, I N ]
<
¥
o~
Fet

20°S

25°S

30°S

35°S

40°S

45°S

\ \ |
110°E 120°E 130°E 140°E 150°E

Figure 12: Numbe of respondents pepostcode.
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Q2 Please indicate your recorded rainfall for 2018 and the average annual rainfall for your reporting property:

Q2 Please indicate your recorded rainfall for 2018 and the average anraiafall for your reporting property:

Please select a unit
Rainfall

mm inches
Rainfall in 2018 C e
Average annual rainfall c le

2.1 Recorded rainfall for 2018 and Average annual rainfall

Table 21: Reported rainfall in 2018 and reported average annual rainfall (bynijegiontotal number respondenta=33Q

2018 Rainfall mm Average rainfall mm
Region Mean | Min | Max | Mean | Min | Max
Central NSW 378 65 648 588 250 | 900
East Victoria 431 165 | 900 588 325 | 950
Northern NSW/QId 350 30 960 593 152 | 1200
SA Peninsula 273 140 | 381 394 260 | 536
Tasmania 603 320 | 1140 | 652 500 | 1050
Western Australia 418 170 | 864 490 270 | 914
Wimmera Mallee Murray 464 102 | 850 548 250 | 900
National * 407 30 | 1140 | 557 152 | 1200

*National mean rainfall 2018 by national average rainfall AN@#A, P<0.0001

Mean reported rainfall in 2018 was lower th@003 (610mm) and 2011 (650mm).
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Q2 Please indicate your recorded rainfall for 2018 and the average annual rainfall for your reporting property:

I M2an (2018 Rainfall mm)

&00 [ Mean(Average rainfall mm)

700

600 —

500+

400 -

Rainfall {mm)

300

200+

100+

Region

Figure2-1: Mean rainfall recorded in 2018SE)}xnd the mean Average annual rainfgdlSEpy Region
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Q2 Please indicate your recorded rainfall for 2018 and the average annual rainfall for your reporting property:

2.2 Recorded rainfall for 2018 as a proportion of Average annual rainfall

B M ean

100

80

60—

40+

2018 rainfall as Proportion of Av rainfall (%)

Region

Figure 22: Mean2018 rainfall as a proportion of Average annual rainfaRegion(+SE) P<0.0001Letters indicate sigficant differences between regions
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Q3 What is the size of your reporting property?

Q3What is the size of your reporting property?

Please select a unit
Area
hectares  acres

Property size S c c

3.1 Property size by Region

Table 31: Median reported property size by Region
Property size Ha

Region n Median Min Max
Central NSW 83 7802 49 | 37636
East Vic 44 5130 36 4000
Northern NSW/QId 62 1670° 20 | 66600
SA Peninsula 20 | 1750« 500 |16931
Tasmania 13 445° 129 | 2000
Western Australia 53 2000¢ 81 | 13000
Wimmera Mallee Murray | 78 | 8703 45 | 40469
National 353 1012 20 | 66600

KruskalWallis test forRegion H=52.4503, df=6, P<0.0001.
Values within column not sharing a letter in the superscript are

significantly different.

Property size Ha

1400

m-h-moos
8 8 8 8 B

B Median

abd

@ 2 B y
& & & @0@
& e w £
&° A
& d‘é’b
$\<°
Region

Figure3-1: Median property size by Region, Wilcoxon/Krudkéllis test was significant for Region
H=52.4503, df=6, P<0.000\Zalues not sharing a letter in the superscript are significantly different.
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Q4 What is theproportion of income from the various enterprises on your reporting property in 20187
4.1 Income on reporting properties by Region

Table 41: Proportion ofincome of respondents from various enterprises (number of responder®$4) by Region.

Percentage (%) income of respondents by Region
Income enterprise Central East Northern SA Tasmania Western Wliﬂn;rlreega National | P-value
NSW Vic NSW/QId Peninsula Australia Murray

Wool sheep 49.%2 35.1% 49.8 40.7 53.0°° 37.5% 32.1° 41.7 0.0041
Meat sheep 22.% 40.8 22.1° 19.4°¢ 25, 4abc 18.7 37.8% 27.6 <0.0001
Cattle 13.6° 10.5% 14.3 0.5° 14.6% 8.2 13.9% 11.9 0.0043
Cropping 9.6° 8.8° 5.7° 36.9° 6.2 25,7 12.20 13.2 <0.0001
Other 4.2 3.1 15 1.5 0.8 9.5 6.0 4.5 0.0871
Goats 0.5° 1.7 4.6 1.0 0.0? 0.42 0.0? 1.3 <0.0001
n 83 44 62 20 13 53 79 354

Values within rowsiot sharing a letter in the superscript are significantly different

2017 Merino Husbandry Practices Survey reported that income from sheep was, Bat&$ally, which is lower than the combined wool and meat sheep income reported i
this survey (69.3%).
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Q5 About what percentage of your reporting property is: Improved pasture, Namproved pasture, Crop (Not for grazing) Fodd=ops,
Undeveloped, other.

% Improved pasture

% Non-Improved pasture

% Crop (not primarily for grazing)

% Fodder crops (primarily for grazing)

% Undeveloped

% Other (please describe in comments box below)

0 out of 100 Total

Comments

5.1 Land use oreporting properties by Region

Table 51: Proportion of land use of respondents (n=354) by Region.

Percentage (%) income of respondents by  Region
Income enterprise Central Egst Northern .SA Tasmania Wester.n WI:/In;rITeeera National | P-value
NSW Vic NSW/Qld Peninsula Australia Murray

Improved pasture 42.5 45.42 18.5° 20.5° 55.12 40.5 48.12 38.8 <0.0001
Non-Improved pasture 31.4 29.3¢ 45.9 22.5pcd 30.3pbcd 11.9 21.7d 28.0 <0.0001
Crop (not for grazing) 10.9 13.0° 9.7 36.4 4.6° 29.9 19.7 17.0 <0.0001
Fodder crops 8.3 2.7 4.4 9.5 1.8 5.9 5.6 5.8 0.2483
Undeveloped 7.9 6.8 13.6 6.2 7.4 6.4 4.0 7.6 0.3172
Other 3.3 0.8 6.3 5.0 0.8 3.3 0.9 3.0 0.8769
n 83 44 62 20 13 53 79 354

Values within rows not sharing a letter in the superscript are significantly different
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Q6 How many cattle did you have at calf weaning time for reproducing herds or in November 2018 ferepyoducing herds?

Number 2018 Number typically run it different from 2018
Cows
Heifers

Steers

6.1 Mean number of cattle run byespondentsby Region
Table 61: Mean number of cattle run in 2018 and mean number of cattle typically run by respondents by Region.

Mean number of cattle 2018 Mean nu mber of cattle typically Run
Regions Cows Heifers | Steers Total Cows Heifers Steers Total
Central NSW 50.6 22.0 19.2 91.8(0-1080) 30.6 13.2 12.7 56.5 (0-1000) *
East Vic 30.5 10.4 17.5 58.4 (0-906) 3 75 0.7 17.3 25.5(0-540)
Northern NSW/QId 72.8 29.2 28.8 130.9(0-1166)2 90.5 19.5 27.0 137.0(0-820) @
SAPeninsula 0.7 0.8 0.3 1.8(0-25)P 1.3 13 0.5 3.0(0-50)
Tasmania 27.2 11.6 8.4 47.2 (0-200)2° 10.8 0.0 0.0 10.8 (0-140)2°
Western Australia 28.2 8.9 26.9 63.4 (0-1200)° 1.9 0.8 0.2 3.0(0-145)"
Wimmera Mallee Murray 48.9 22.8 56.8 128.5(0-2550)2° 2.7 2.0 13.0 17.8(0-1000) °
National 44.6 18.5 28.8 91.7 (0-2550) 25.3 7.2 12.9 45.4 (0-1820)
Short survey results - - - 179 (0-1500)* - - - -

Main survey: Total cattle numbers 2018 P=0.0014. Total cattle typically run P<0.0001. *Main survey mean versus shogaunfdy@VA P<0.0004alues withircolumnsnot sharing a letter in the superscript are significantly
different

6.2 Proportion of espondents who ran cattle by Region
Table6-2: Proportion of respondents/ho ran cattle in 2018 and who typically ran cattle.

Ran cattle in 2018 Ran cattle typically - - - -

Region % % Proportion of respondents who ran cattle typically was higher in 2003 (53%)rid(27%) than
Central NSW 38.6° 24.1° in 2018 (15.8%).

East Vic 31.8 11.4

Northern NSW/QId 54.8 35.52

SA Peninsula 10.0° 10.¢°

Tasmania 38.3 7.7°

Western Australia 20.8 3.8

Wimmera Mallee Murray 30.4° 5.1¢

National 34.5 15.8

Ran cattle in 2018: clsquare=22.53, P=0.0010. Ran cattle typicallysgbare=36.72, P<0.000¢alues withincolumnsnot sharing a letter in the superscript are significantly different
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Q7 In 2018, how many sheep of differettpesand classeslid you have at weaning time in 2018 (or in November 2018 if you only run wethers)?

Indicate if the total number you typically run is different to the number you had in 2018.

Typical total sheep

:‘322 h'liiesn Lambs and Unmated hoggets/ w‘:?hu;:s Rams numbers in last 5
weaners (upto  yearlings (12 mths (over2 Breeds years were:
(over 2 (12mths to 2 2 years) 1 2 yrs) (overE y1s)
yrs) yrs) More Same Less

Wool n C C
Meat C C c
Dual - - ~
purpose
Cross- c c -

breeds

7.1 Mean number of sheep DSEsd flock sizeun by respondentdy Region
Table 71: Mean total sheep DSEsid mean number of sheep per floglange)in 2018 by Regian

Main survey

Regions Mean number of

n Mean DSE (range) sheep per flock
Central NSW 83 5056 (80-32545) | 3861 (100-27010)
East Vic 44 3559 (0-14870) 2604 (0-12900)
Northern NSW/QId 62 4205 (0-35457) 3040 (0-25085)
SA Peninsula 20 4288 (63519072) | 3349 (485-15710)
Tasmania 13 3865 (860-10859) | 2801 (700-8457)
Western Australia 53 7144(12-29654) 5501 (8-24155)
Wimmera Mallee Murray 79 5168 (0-31310) 3800 (0-23660)
National 354 4971 (0-35457) 3490 (0-27010)
Short survey results 238 - 3777 (90-29000)

Region by totatheep DSEs in 2018 P=0.1XKiuskalWallis test used to compare main survey with short survey sheep numbers H=1.2183, df=1, P=0.2697.

Meannational sheep DSE in 2018 (4971) was slightly higher than the 2003 (4753) and 2011 surveys (4454 DSE). Short surndyesbegrenot significantly different from
the main survey sheep numbers (P=0.2697). However, the mean number of sheep per flock in all three parasite surveyshaghentiem reported in Priority list of endemic
diseases for the red meat industMLA final repat 2015 of 2671 for Pastoral; zone, 1545 Sheep/Wheat zone and 1647 High Rainfall zone.
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7.2 Changes itypical sheep numbers over the last 5 years (262@18)

Table 72: Changes in typical Wool sheep numbers run by respondents over the last five years

by Regionp-values for cell chéquare are coloured for significance for higher counts than
expected (red) and fdower counts than expected (blue).

Table 73: Changes in typical Meat sheep numbers run by respondents over the last five
years byRegionp-values for cell chsquare are coloured for significance for higher counts
than expected (rd) and for lower counts than expected (blue).

Change in typical Wool sheep numbers over 5 years

Change in typical Meat sheep numbers over 5 years

Region More Same Less Total Responses
Central NSW n 12 34 18 64
Percentage 18.8% 53.1% 28.1%

Chisq PValue 0.1586 0.64275 0.37698
East Vic n 9 12 7 28
Percentage 32.1% 42.9%) 25.0%

Chisq PValug 0.68574 0.63917 0.81156
Northern n 23 18 11 52

NSW/Qld Percentage 44.2% 34.6% 21.2%
Chisq PValuel  0.02808 0.1369 0.79845
SA Peninsula n 2 11 5 18
Percentage 11.1% 61.1% 27.8%
Chisq PValue| 0.1741 0.46557 0.66159
Tasmania n 4 6 0 10
Percentage 40.0% 60.0% 0.0%
Chisq PValug 0.47732 0.6215 0.13066
Western Australia|n 12 19 12 43
Percentage 27.9% 44.2% 27.9%
Chisq PValug 0.98194 0.64794 0.48752
Wimmera Mallee |n 13 31 8 52
Murray Percentage 25.0% 59.6% 15.4%
Chisq PValug 0.67419 0.27735 0.26028
National n 75 131 61 267
Percentage 28.1% 49.1% 22.8%

Region More Same Less Total Responses

Central NSW n 6 24 5 35
Percentage 17.1% 68.6% 14.3%
Chisqg PValue| 0.9315 0.93877 0.93745

East Vic n 1 17 5 23
Percentage 4.3% 73.9% 21.7%
Chisq PValue 0.15026 0.80671 0.30485

Northern n 3 9 3 15
NSw/QId Percentage 20.0% 60.0% 20.0%
Chisqg PValue| 0.74271 0.65412 0.51745

SA Peninsula n 0 4 1 5
Percentage 0.0% 80.0% 20.0%
Chisqg PValue| 0.36297 0.78166 0.70862

Tasmania n 1 4 0 5
Percentage 20.0% 80.0% 0.0%
Chisq PValue 0.84968 0.78166 0.40628

Western n 3 17 3 23
Australia Percentage 13.0% 73.9% 13.0%
Chisq PValue 0.6792 0.80671 0.92288

Wimmera n 10 26 3 39
Mallee Murray |Percentage 25.6% 66.7% 7.7%
Chisqg PValue| 0.16295 0.82305 0.30496

National n 24 101 20 145
Percentage 16.6% 69.7% 13.8%
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Table 74: Changes in typical Dual purpose sheep numbers run by respondents over the last five
years by Regiom;values for cell chsquare are coloured for significance for higher counts than expected
(red) and for lower counts than expected (blue).

Table 75: Changes in typical Cross bred sheep numbers run by respondents over the la
five years by Regiop;values for cell chsquare are coloured for significance for higher counts thar

expected (red) and for lower counts than expected (blue).

Change in typical Dual purpose sheep numbers over Change in typical Cross bred sheep numbers over 5
Region 5 years Region years
More Same Less Total Responses More Same Less Total Responses
Central NSW n 1 14 2 17 Central NSW n 4 12 3 19
Percentage 5.9%) 82.4% 11.8% Percentage 21.1% 63.2% 15.8%
Chisq PValugl 0.15733 0.3635 0.85265 Chisqg PValue| 0.63958 0.76877 0.8905
East Vic n 0 7 0 7 East Vic n 1 8 1 10
Percentage 0.0% 100.0% 0.0% Percentage 10.0% 80.0% 10.0%
Chisq PValugl  0.21513 0.24448 0.33253 Chisg PValue] 0.60558 0.66788 0.70429
Northern n 7 5 3 15 Northern n 1 7 2 10
NSW/Qld Percentage 46.7% 33.3% 20.0% NSw/QId Percentage 10.0% 70.0% 20.0%
Chisq PValuel  0.04104 0.13158 0.4862 Chisqg PValue| 0.60558 0.96198 0.65376
SA Peninsula n 0 4 2 6 SA Peninsula n 1 9 0 10
Percentage 0.0% 66.7% 33.3% Percentage 10.0% 90.0% 0.0%
ChisqPValue| 0.25112 0.95062 0.18282 Chisqg PValue| 0.60558 0.41769 0.2272
Tasmania n 0 2 0 2 Tasmania n 1 4 0 5
Percentage 0.0%) 100.0% 0.0% Percentage 20.0% 80.0% 0.0%
Chisq PValuegl  0.50759 0.53387 0.60448 Chisqg PValue] 0.85513 0.76159 0.39315
Western Australia|n 6 10 2 18 Western n 3 9 2 14
Percentage 33.3% 55.6% 11.1% Australia Percentage 21.4% 64.3% 14.3%)
Chisq PValuegl  0.30268 0.63187 0.7896 Chisqg PValue| 0.66252 0.84034 0.97674
Wimmera Mallee |n 4 11 2 17 Wimmera n 5 17 6 28
Murray Percentage 23.5% 64.7% 11.8% Mallee Murray |Percentage 17.9% 60.7% 21.4%
Chisq PValuel 0.88954 0.99706 0.85265 Chisqg PValue| 0.87737 0.60808 0.34287
National n 18 53 11 82 National n 16 66 14 96
Percentage 22.0% 64.6% 13.4% Percentage 16.7% 68.8% 14.6%
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7.3 Proportions of classes as a total of sheep numbers

7.3.1 Ewes as a proportion of the total sheep numbers
Table 76: Mean percentage of Ewes as a proportion of total sheembers by Regian

Mean Ewes as proportion of total sheep

Regions numbers
n Mean (%)

Central NSW 83 56.7 (0-100) Ewes as a proportion of the total flock is slightly lower than 2011 (§&#gortion
East Vic 43 55.9 (0-100) of lambs and weaners is slightly higher than 2011 (23%).
Northern NSW/QId 61 57.1 (0-100)
SA Peninsula 20 56.1 (36-100)
Tasmania 13 60.2 (35100)
Western Australia 53 56.6 (30-98)
Wimmera Mallee Murray 77 56.1 (24-100)
National 350 56.2 (0-100)

H=2.9139, df=6, P=0.8196
7.32 Lambs and weaners as a proportion of the total sheep numbers
Table #7: Mean percentage of Lambs and Weaners as a proportion of total sheep numbers by.Region

Mean Lambs and Weaners as proportion
Regions of total sheep numbers
n Mean (%)
Central NSW 83 32.2 (0-100)°
East Vic 43 29.9 (0-61)
Northern NSW/QId 61 20.7 (0-100)°
SA Peninsula 20 33.7 (0-56) ®
Tasmania 13 27.6 (0-60) @
Western Australia 53 30.5 (0-53) @
Wimmera Mallee Murray 77 33.8(0-58) 2
National 350 29.9 (0-100)

H=25.0558, df=6, P=0.0003&|wes withinthe column not sharing a letter in the superscript are significantly differen
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Q8 Choose the sheep enterprise you will refer to the rest of the survey:
This will be your chosen sheep enterprise. *

Choose the sheep enterprise you will refer to for the rest of the survey: *

7 Merino ewes joined to Merino rams
Merino ewes joined to Other (e.g. meat) rams

r
[ Meat ewes joined to Meat rams
[ Merino wethers

O

Other enterprise (e.g. feedlotting), please specify in ‘Comments’
box below

Is your chosen sheep enterprise a commercial or stud operation?

" Commercial
I stud

[T Both

8.1 Proportion of respondentdy selected Chosen enterprisend Commercial/Stud

100%
62%
60% 88%
80%
50%
40% 60%
30%
40%
21%
20%
10% s 20%
2% 8%
o | — s ]
© p ; s " . [
i o xF oF s 0%
¢ & K A o & R &
ot & & o ; « ° N
@é\o © & & I
Chosen enterprise Enterprise type
Figure 81: Proportionof respondents by Chosen enterprise Figure 82: Proportion ofrespondents by Commercial/Stud.
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Il Commercial
N stud

100%

100%: — Bath

4%

90%

BO% —

7% 755
B0%
A0% —
20% —
2%q1% 3%13%
| - 8% 5%
0% -

Merino x Merino  Merine wethers  Merino x Other  Meat x Meat  Other enterprise
Chasen enterprise

Figure 83: Proportion of respondents by Commercial/Stud and Chosen enterprise.

28| Benchmarking Australianh®epParasite Gntrol



8.2 Chosen enterprise by Regi@and Enterprise type by Region.

Other enterprise

100% [0 Meat x Meat 100% Enterprise type
I Merino x Other [ Both
B Merino wethers N Stud
80% Bl Merino x Mering B Commercial
80%
]
o "
2 60% £ 60%
5 2
5 s
& 40% £ 40%
5 5
20% 0%
0% 0%
Regions Regions
Figure 84: Proportion of Chosen enterprise by Region-§thiare63.853 df=24, P<0.0001. Figure 85: Proportion ofEnterprise Typby Region Ch-square=12.358,

df=12, P=0.42
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Q9 For your chosen enterprise, in which months did you lamb and wean in 2018?

Not applicable Jan Feb Mar Apr May Jun Jul Aug
Month of lambing [ [ [ O C - [ [ [
Month of weaning lambs r O O O O C - O O

9.1 Month of lambing and weaning asgmoportion of the total number- National

24% 24%
22% 22%

20% 203%

Jan  Feb  Mar pr May Jun Oct  Mov Dec Jan  Feb  Mar  Apr May Jun

Sep Oct Nov Dec

r [ (W (B
() - () (B

16% 16%
14% 14%
125% 12%
10% 10%:
8% %
6%
4%
N I l .
0 | . e . I == e

Mov  Dec

Month of Lamblng Month of weaning

Figure 91: Month of lambing as a proportion of the total number lambing.

Figure 92: Month of wearing as a proportion of the total number lambing.
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9.2 Month of lambing by Region

Table 91: Proportion ofthe month of lambing by RegioBhare is the proportion of all responses to the question Baie is the proportion of respondents who selected the particular option within
the question.

Month of Lambing
Region Jan Feb Mar Apr* May * Jun* Jul* Aug Sep* Oct* Nov Dec Total Total
Responses| Respondents
Central NSW n 1 0 2 21 24 14 20 20 16 11 1 1 131 80
Share 0.8% 0.0% 1.5%| 16.0%| 18.3%| 10.7%| 15.3%| 15.3%| 12.2% 8.4% 0.8%| 0.8%
Rate 1.3% 0.0% 2.5%| 26.3% 30.0%| 17.5%| 25.0%| 25.0% 20.0%| 13.8% 1.3%| 1.3%
East Vic n 1 0 0 9 17 10 14 17 6 1 1 1 77 41
Share 1.3% 0.0% 0.0%| 11.7%| 22.1%| 13.0%| 18.2%| 22.1% 7.8% 1.3% 1.3%| 1.3%
Rate 2.4% 0.0% 0.0%| 22.0%| 41.5%| 24.4%| 34.1%| 41.5% 14.6% 2.4% 2.4%| 2.4%
Northern n 1 1 3 11 11 6 8 12 17 11 3 1 85 50
NSW/QId Share 1.2% 1.2% 3.5%| 12.9% 12.9% 7.1% 9.4%| 14.1%| 20.0%| 12.9% 3.5% 1.2%
Rate 2.0% 2.0% 6.0%| 22.0%| 22.0%| 12.0%| 16.0%| 24.0% 34.0%| 22.0% 6.0%| 2.0%
SA Peninsula n 0 0 0 11 12 2 4 2 1 0 0 0 32 20
Share 0.0% 0.0% 0.0%| 34.4%| 37.5% 6.3%| 12.5% 6.3% 3.1% 0.0% 0.0%| 0.0%
Rate 0.0% 0.0% 0.0%| 55.0% 60.0%| 10.0% 20.0%| 10.0% 5.0% 0.0% 0.0%| 0.0%
Tasmania n 0 0 0 0 0 0 1 4 13 0 0 0 18 13
Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.6%| 22.2%| 72.2% 0.0% 0.0%| 0.0%
Rate 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 7.7%| 30.8%| 100.0% 0.0% 0.0%| 0.0%
Western n 0 0 1 5 10 29 22 16 0 0 0 1 84 53
Australia Share 0.0% 0.0% 1.2% 6.0%| 11.9%| 34.5%| 26.2%| 19.0% 0.0% 0.0% 0.0%| 1.2%
Rate 0.0% 0.0% 1.9% 9.4%| 18.9%| 54.7%| 41.5%| 30.2% 0.0% 0.0% 0.0% 1.9%
Wimmera Mallee |n 0 0 4 17 26 23 25 19 14 2 0 0 130 77
Murray Share 0.0% 0.0% 3.1%| 13.1%| 20.0%| 17.7%| 19.2%| 14.6%| 10.8% 1.5% 0.0%| 0.0%
Rate 0.0% 0.0% 5.2%| 22.1%| 33.8%| 29.9%| 32.5%| 24.7%| 18.2% 2.6% 0.0%| 0.0%
All Regions n 3 1 10 74 100 84 94 90 67 25 5 4 557 334
Share 0.5% 0.2% 1.8%| 13.3%| 18.0%| 15.1%| 16.9%| 16.2%| 12.0% 4.5% 0.9%| 0.7%
Rate 0.9% 0.3% 3.0%| 22.2%| 29.9%| 25.1%| 28.1%| 26.9%| 20.1% 7.5% 15%| 1.2%

* Indicates gnificant difference between Regions, P<0.01.
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9.3 Month of lambing by Chosen enterprise

Table 92: Proportion of themonth oflambing by Chosen enterprisBhare is the proportion of all responses to the question Raig is the proportion of respondents who selected the particular
option within the question.

Month of Lambing
Chosen enterprise Jan Feb Mar * Apr May Jun* Jul* Aug* Sep* Oct* Nov Dec Total Total
Responses| Respondents
Merino x Merino  |n 1 0 3 45 60 47 52 53 51 22 4 2 340 218
Share 0.3%) 0.0% 0.9%| 13.2%| 17.6%| 13.8%| 15.3%| 15.6%| 15.0% 6.5% 1.2% 0.6%
Rate 0.5%) 0.0% 1.4%| 20.6%| 27.5%| 21.6%| 23.9%| 24.3%| 23.4%| 10.1% 1.8% 0.9%
Merino x Other n 1 1 4 12 13 8 8 5 1 0 0 1 54 36
Share 1.9% 1.9% 7.4%| 22.2%| 24.1%| 14.8%| 14.8% 9.3% 1.9% 0.0% 0.0% 1.9%
Rate 2.8%) 2.8%| 11.1%| 33.3%| 36.1%| 22.2%| 22.2%| 13.9% 2.8% 0.0% 0.0% 2.8%
Meat x Meat n 1 0 3 15 26 25 30 28 14 2 1 1 146 73
Share 0.7%) 0.0% 2.1%| 10.3%| 17.8%| 17.1%| 20.5%| 19.2% 9.6% 1.4% 0.7% 0.7%
Rate 1.4% 0.0% 4.1%| 20.5%| 35.6%| 34.2%| 41.1%| 38.4%| 19.2% 2.7% 1.4% 1.4%
Other enterprise |n 0 0 0 2 1 4 4 4 1 1 0 0 17 7
Share 0.0% 0.0% 0.0%| 11.8% 5.9%| 23.5%| 23.5%| 23.5% 5.9% 5.9% 0.0% 0.0%
Rate 0.0%) 0.0% 0.0%| 28.6%| 14.3%| 57.1%| 57.1%| 57.1%| 14.3%| 14.3%) 0.0% 0.0%
All Enterprises n 3 1 10 74 100 84 94 90 67 25 5 4 557 334
Share 0.5% 0.2% 1.8%| 13.3%| 18.0%| 15.1%| 16.9%| 16.2%| 12.0% 4.5% 0.9% 0.7%
Rate 0.9% 0.3% 3.0%| 22.2%| 29.9%| 25.1%| 28.1%| 26.9%| 20.1% 7.5% 1.5% 1.2%

* Indicates gynificant differencébetween Chosen enterpriseP<0.01
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9.4 Month of weaning by Region

Table 93: Proportion of the month of weaning by Regi@hare is the proportion of all responses to the question Baie is the proportion of respondents who selected the particular option within
the question.

Month of Weaning
Region Jan* Feb Mar Apr May Jun Jul Aug* Sep Oct Nov * Dec* Total Total
Responses | Respondents
Central NSW n 6 4 2 1 0 3 6 12 20 19 9 19 101 79
Share 5.9% 4.0% 2.0% 1.0% 0.0% 3.0% 5.9%| 11.9%| 19.8%| 18.8% 8.9%| 18.8%
Rate 7.6% 5.1% 2.5% 1.3% 0.0% 3.8% 7.6%| 15.2%| 25.3%| 24.1%| 11.4%| 24.1%
East Vic n 3 1 0 0 0 0 2 7 6 10 11 12 52 39
Share 5.8% 1.9% 0.0% 0.0% 0.0% 0.0% 3.8%| 13.5%| 11.5%| 19.2%| 21.2%| 23.1%
Rate 7.7% 2.6% 0.0% 0.0% 0.0% 0.0% 5.1%| 17.9%| 15.4%)| 25.6%| 28.2%| 30.8%
Northern n 9 3 1 2 1 3 5 2 6 6 6 9 53 42
NSW/QId Share 17.0% 5.7% 1.9% 3.8% 1.9% 5.7% 9.4% 3.8%| 11.3%| 11.3%| 11.3%| 17.0%
Rate 21.4% 7.1% 2.4% 4.8% 2.4% 7.1%| 11.9% 4.8%| 14.3%| 14.3%| 14.3%| 21.4%
SA Peninsula n 1 0 1 0 0 0 1 9 6 4 1 1 24 20
Share 4.2% 0.0% 4.2% 0.0% 0.0% 0.0% 4.2%| 37.5%| 25.0%| 16.7% 42%| 4.2%
Rate 5.0% 0.0% 5.0% 0.0% 0.0% 0.0% 5.0%| 45.0% 30.0%| 20.0% 5.0%| 5.0%
Tasmania n 3 1 1 0 0 0 0 0 0 0 3 7 15 13
Share 20.0% 6.7% 6.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%| 20.0%| 46.7%
Rate 23.1% 7.7% 7.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%| 23.1%| 53.8%
Western n 0 1 0 0 0 1 2 4 13 26 10 4 61 53
Australia Share 0.0% 1.6% 0.0% 0.0% 0.0% 1.6% 3.3% 6.6%| 21.3%| 42.6%| 16.4%| 6.6%
Rate 0.0% 1.9% 0.0% 0.0% 0.0% 1.9% 3.8% 7.5%| 24.5% 49.1%| 18.9% 7.5%
Wimmera Mallee |n 4 1 0 0 0 2 2 10 14 21 23 15 92 73
Murray Share 4.3% 1.1% 0.0% 0.0% 0.0% 2.2% 2.2%| 10.9%| 15.2%| 22.8%| 25.0%| 16.3%
Rate 5.5% 1.4% 0.0% 0.0% 0.0% 2.7% 2.7%| 13.7%| 19.2%| 28.8%| 31.5%| 20.5%
All Regions n 26 11 5 3 1 9 18 44 65 86 63 67 398 319
Share 6.5% 2.8% 1.3% 0.8% 0.3% 2.3% 45%| 11.1%| 16.3%| 21.6%| 15.8%| 16.8%
Rate 8.2% 3.4% 1.6% 0.9% 0.3% 2.8% 5.6%| 13.8%| 20.4%| 27.0%| 19.7%| 21.0%

*Indicates significant differences between Regions.

33| Benchmarking Australiann®epParasite Gntrol



9.5 Month of weaning by Chosen enterprise

Table9-4: Proportion of the month of weaning by Chosen enterprBkeare is the proportion of all responses to the question Rate is the proportion of respondents who selected the particular
option within the question.

Month of Weaning
Chosen enterprise Jan Feb Mar Apr May Jun Jul Aug Sep* Oct Nov Dec Total Total
Responses| Respondents
Merino x Merino  |n 16 9 5 3 0 5 13 33 36 52 32 40 244 206
Share 6.6% 3.7% 2.0% 1.2% 0.0% 2.0% 5.3%| 13.5%| 14.8%| 21.3% 13.1% 16.4%
Rate 7.8% 4.4% 2.4% 1.5% 0.0% 2.4% 6.3%| 16.0%| 17.5%| 25.2%| 15.5% 19.4%
Merino x Other n 1 0 0 0 1 2 2 3 13 9 9 4 44 35
Share 2.3%) 0.0% 0.0% 0.0%) 2.3% 4.5%) 4.5% 6.8%| 29.5%| 20.5% 20.5% 9.1%
Rate 2.9%) 0.0% 0.0% 0.0% 2.9% 5.7%) 5.7% 8.6%| 37.1%| 25.7%| 25.7% 11.4%
Meat x Meat n 8 2 0 0 0 2 2 7 16 24 19 21 101 71
Share 7.9% 2.0% 0.0% 0.0% 0.0% 2.0% 2.0% 6.9%| 15.8%| 23.8%| 18.8% 20.8%
Rate 11.3% 2.8% 0.0% 0.0% 0.0% 2.8% 2.8% 9.9%| 22.5%| 33.8%| 26.8% 29.6%
Other enterprise |n 1 0 0 0 0 0 1 1 0 1 3 2 9 7
Share 11.1% 0.0% 0.0% 0.0% 0.0% 0.0%| 11.1%| 11.1% 0.0%| 11.1%| 33.3%) 22.2%
Rate 14.3% 0.0% 0.0% 0.0% 0.0% 0.0%| 14.3%| 14.3%) 0.0%| 14.3%| 42.9%) 28.6%
All Enterprises n 26 11 5 3 1 9 18 44 65 86 63 67 398 319
Share 6.5% 2.8% 1.3% 0.8% 0.3% 2.3% 45%| 11.1%| 16.3%| 21.6%| 15.8% 16.8%
Rate 8.2% 3.4% 1.6% 0.9% 0.3% 2.8% 5.6%| 13.8%| 20.4%| 27.0%| 19.7% 21.0%

* Indicates gynificant difference betweehosen enterprised?<0.01.
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Q10 In the last 5 years, which of the following treatments or techniques have you used for worm control in your chosen gag&tplease indicate
if these were effective.

D'dH::'; do If used, how effective was this lechniguea?
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Figure 101: National proportion of respondents using worm control techniques or
treatments.
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10.1 Proportion of respondents whaisedtechniques and treatments for worm control over the last five years (262@18)by Region

Table 101: Proportion of respondents usingechniques and treatments for worm control over the last 5 yéafd42018)by RegionP values are for a chguare test, for each treatment, that the
incidence of the treatment is indepelent of region. Shaded cells indicat®portion of respondents that are significantly higher than the national proportion (red) or significantly lower (blue). N=
number of responses pd&kegion

Proportion (%) respondents using treatment by Region

Worm control techniques and treatments Central East Northern SA T ) Western W':Amrlrera National | P-val

NSW Vic NSW/Qld Peninsula asmania Australia ML?rrZ(;/ ationa vaiue
Planned preventative treatments 73.8 88.9 66.7 75.0 66.7 82.2 69.4 74.1 0.2562
Prepare cleanpastures by selling paddocks 56.9 63.0 54.9 68.8 75.0 66.7 62.9 61.5 0.7534
Treat on faecal worm egg count (WEC) 60.0 51.9 47.1 12.5 66.7 51.1 64.5 54.0 0.0065
Prepare clean pastures by Cropping paddocks 55.4 40.7 27.5 68.8 25.0 73.3 43.5 48.6 <.0001
Feeding strategy 44.6 22.2 21.6 6.3 16.7 40.0 33.9 31.7 0.0071
Treat on faecal worm egg count (WEC) and larval culture 33.8 29.6 314 18.8 25.0 22.2 30.6 29.1 0.8109
Using rams selected for resistance to worms ASBVWEC 185 3.7 21.6 6.3 8.3 37.8 32.3 22.7 0.0014
Prepare clean pastures by Intensive Rotational grazing 18.5 37 19.6 25.0 50.0 6.7 25.8 219 0.0100
Prepare clean pastures by using sheep treated with LA drench 154 14.8 13.7 125 41.7 26.7 29.0 20.9 0.11%0
Prepare clean pastures by Cattle rotation 26.2 7.4 29.4 0.0 33.3 111 22.6 20.5 0.0053
Leave some sheep undrenched 154 14.8 9.8 6.3 0.0 37.8 19.4 17.6 0.0032
Prepare clean pastures by Smart Grazing 12.3 3.7 7.8 125 16.7 111 9.7 10.1 0.8278
Barbervax® vaccine 4.6 0.0 5.9 0.0 0.0 0.0 0.0 2.2 0.0959
FAMACHA® eyes colour chart 3.1 0.0 2.0 0.0 0.0 0.0 0.0 11 0.4894
N 65 27 51 16 12 45 62 278

Low proportion of SA Peninsula respondents treating on WEC (12.5%) is consistent with the low proportion in that regeedWHEQ (15%, see section 11.1) and the |
proportion of those who drenched their sheep (15.4%, see section 13.1).

2011 survey rsults showed treat for worms was used by 87%, spelling or resting paddocks by 62%, feeding strategy was used by 15%¢ #wepsaadrenched by 8%,
use of rams selected for resistance to worms using ASEC 8%.

2003 survey use of rams selected fosigtance to worms using ASBYEC 10.2%, 20% used feeding strategy, 30% used smart grazing, 33% using other grazing tech
Barbervax® controls worms in summer rainfall areas which is consistent with reports on use of the vaccine in Northern &ifsMZ&pialal NSW Regions.
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10.2 Proportion of respondents who used these techniques and treatments for worm control over the last five years-@iiB) byChosen

enterprise

Table 102: Proportion of respondents usintechniques and treatments for worm control over the last 5 ydar€hosen enterprisé values are for a chjuare test, for each treatment, that the
incidence of the treatment is independent efterprise Shaded cells indicate entages of respondents that are significantly higher than the propoginss all enterpriseged) or significantly

lower (blue). N= number of responses [@&nosen enterprise

Proportion (%) respondents using treatment by Chosen enterprise
Worm control t reatments and techniques Merino x Merino Merino x Meat x Other All P-value
Merino wethers Other Meat enterprise enterprises

Planned preventative treatments 74.4 75.0 69.2 74.1 80 74.1 0.9718
Prepare clean pasturesby spelling paddocks 59.9 68.8 76.9 55.6 70.0 61.5 0.3460
Treat on faecal worm egg count (WEC) 55.8 37.5 30.8 63.0 60.0 54.0 0.0473
Prepare clean pastures by Cropping paddocks 50.6 25.0 50.0 42.6 80.0 48.6 0.0605
Feeding strategy 28.5 25.0 30.8 38.9 60.0 317 0.2136
Treat on faecal worm egg count (WEC) andlarval culture 29.1 375 15.4 33.3 30.0 29.1 0.4534
Using rams selected for resistance to worms ASBVWVEC 24.4 0.0 11.5 315 10.0 22.7 0.0074
Prepare clean pastures by Intensive Rotational grazing 17.4 31.3 23.1 33.3 20.0 21.9 0.157
Prepare cleanpastures by using sheep treated with LA drench 20.3 12.5 19.2 25.9 20.0 20.9 0.8028
Prepare clean pastures by Cattle rotation 19.8 12.5 11.5 24.1 50.0 20.5 0.1406
Leave some sheep undrenched 18.0 31.3 19.2 14.8 0.0 17.6 0.1993
Prepare cleanpastures by Smart Grazing 8.7 6.3 154 7.4 40.0 10.1 0.0914
Barbervax® vaccine 2.3 0.0 0.0 1.9 10.0 2.2 0.4866
FAMACHA® eyes colour chart 1.7 0.0 0.0 0.0 0.0 11 0.5745
N 172 16 26 54 10 278
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10.3 Effectiveness of worm control techniques and treatmerty Region
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Table 103; Effectiveness of worm control treatmendésd techniquedy Region The figures in cells are the means with Not Effective scored as 1, Somewhat Effective as 2, Effective as 3 and Very
effective as 4.

Mean effectiveness of treatments by  Region
Worm control t reatments and techniques Central East Vic Northern SA Tasmania Western W'\l/lrr;reeera National | P-value
NSW NSW/QId | Peninsula Australia
Murray

Treat on faecal worm egg count (WEC) 3.4 3.3 3.5 3.7 3.3 3.5 3.6 3.5 0.8902
Treat on faecal worm egg count (WEC) and larval culture 3.3 3.5 3.5 3.5 3.6 3.5 3.5 3.4 0.6971
Prepare clean pastures by Cropping paddocks 3.1 3.1 3.3 3.4 3.3 3.5 3.5 3.3 0.2714
Prepare clean pastures by using sheep treated with LA drench 3.0 3.3 3.5 3.0 4.0 3.4 3.3 3.3 0.4192
Planned preventative treatments 3.2 3.1 3.2 3.0 3.3 3.3 3.2 3.2 0.7977
Prepare clean pastures by Spelling paddocks 3.2 3.1 3.1 3.2 3.0 3.1 3.0 3.1 0.9388
Prepare clean pastures by Intensive Rotational grazing 3.3 2.9 3.4 3.0 3.2 2.5 3.0 3.1 0.2904
Feeding strategy 3.2 2.8 33 2.0 4.0 2.8 2.8 3.0 0.101
Prepare clean pastures by Smart Grazing 3.0 3.0 2.8 2.0 3.0 2.4 3.2 2.8 0.5185
Leave some sheep undrenched 3.0 3.0 2.3 - - 2.9 2.7 2.8 0.7299
Barbervax® vaccine 3.5 - 2.3 - - - - 2.8 0.1967
Prepare clean pastures by Cattle rotation 2.6 2.5 2.7 - 15 3.5 2.9 2.7 0.1008
Using rams selected for resistance to worms ASBVWEC 2.6 2 2.9 - - 2.9 2.6 2.7 0.6953
FAMACHA® eyes colour chart 2 - - - - - - 2.0 -

N 260 100 170 44 41 184 246 1045

N = number of responses, this is larger than the @&ponses in the first part of Q10 as respondents could rate multiple treatments.
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10.4 Effectiveness of worm control techniques and treatments®iyjosen enterprise

Table 164; Effectiveness of worm control treatmenésd techniques by Chosen enterpristhe figures in cells are the means with Not Effective scored as 1, Somewhat Effective as 2, Effective as 3

and Very effective as 4.

Mean effectiveness of treatments by Chosen enterprise

Worm control t reatments and techniques Merino x Merino Merino x Meat x Other All

Merino wether s Other Meat enterprise enterprises P-value
Treat on faecal worm egg count (WEC) 3.4 4.0 4.0 3.3 3.7 35 0.0612
Treat on faecal worm egg count (WEC) and larval culture 34 3.6 3.8 34 35 34 0.5086
Prepare cleanpastures by Cropping paddocks 3.3 3.3 3.3 3.3 3.0 3.3 0.8567
Prepare clean pastures by using sheep treated with LA drench 34 4.0 35 2.9 4.0 3.3 0.1553
Planned preventative treatments 3.2 2.8 3.4 3.0 3.3 3.2 0.1834
Prepare clean pastures bySpelling paddocks 3.1 2.9 3.2 3.1 3.1 3.1 0.8833
Prepare clean pastures by Intensive Rotational grazing 3.1 3.0 3.3 3.1 3.0 3.1 0.9097
Feeding strategy 3.0 2.0 34 2.9 3.2 3.0 0.212
Prepare clean pastures by Smart Grazing 2.8 3.0 3.3 2.8 2.3 2.8 0.5459
Leave some sheep undrenched 2.9 1.7 35 3.0 - 2.8 0.0471
Barbervax® vaccine 2.3 - - 3.0 4.0 2.8 0.2636
Prepare clean pastures by Cattle rotation 2.7 - 2.7 2.7 3.0 2.7 0.8735
Using rams selected for resistance to worms ASBVWEC 2.8 - 25 2.8 2.0 2.7 0.7622
FAMACHA® eyes colour chart 2.0 - - - - 2.0 -
N 633 45 84 232 51 1045

N = number of responses, this is larger than the 278 responses in the first part of Q10 as respondents could rate pailigliets:
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Q11 If you monitored worm egg counts in 2018, please indicate in the table below which class of sheep you monitored inmgritth and if you
requested worm species identification. If you monitored the same class of sheep more than once in a month @dddbe details in the
comments box below.

Worm egg counts
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2014 Sheep CRC producer survey found 42% of sheep producers used WEC
Nationally.

2017 Merino Husbandry Practices Survey found 41% of wool producers used W|
monitoring.

Proportion of respondents using WEC waigher in 2018 than 2011 (17%, lambs af
weaners, 21% ewes) and similar to 2003 when 44% reported using WEC.

11.1 Proportion of respondergusing faecal worm egg coumhonitors (WEC) in 2018 by Region and Chosen enterprise

Table 111: Proportion of respondents using faecal worm egg count monitoring
(WEC) in 2018 by Region

Table 112: Proportion of respondents using faecal worm egg count monitorin
(WEC) in 2018 by Chosen enterprise.

Chosen enterprise n Proportion respondents using WEC (%)
Merino x Merino 220 41.4
Merino wether 16 43.8
Merino x Other 36 22.2
Meat x Meat 68 45.6
Other enterprise 14 42.9
All enterprises 354 40.4

Region n Proportion respondents using WEC (%)
Central NSW 83 42.2
East Vic 44 31.8
Northern NSW/QId 62 37.1
SA Peninsula 20 15.0
Tasmania 13 69.2
Western Australia 53 41.5
Wimmera Mallee Murray | 79 46.8
National 354 40.4

ChiSq=13.674, df=6, P=0.0335, post hoc test showed no difference due to small numbe

SA Penisula and Tasmania

ChiSg=6.288, df=4, P=0.1786
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11.2Proportion of respondents who monitored faecal worragg counts (WEC) in 2018 BRggion
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Figure 111: Proportion of respondents monitoring faecal worm egg cour Figure 112: Analysis of means for proportions of respondents monitoring
(WEC) in 2018 by Region (total number of survey respondents n= 354) faecal worm egg counts by Region. Black line indicates the Region mea
Width of the columns i proportionto the total number of respondents distance from the overall mean, red dot indicates the mean is significant
for that region, numbers in the columns represent ghercentage of a different from the overall mean, green dot indies the mean does not
givenrespons®é { SS ALY USNLINBuUlIGA2y 2Ch 3 differ significantly from the overallmeas.{ $S a L y i SNLINB i
sauare = 12.764. P=0.0469. Methods section)
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11.3Proportion of respondents who monitored faecal worm egg counts (WEC) in 2018 by Chosen enterprise
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Figure 113: Proportionof respondents monitoring faecal worm egg coun
(WEC) in 2018 by Chosen enterprise (total number of survey respondel
n= 354). Width of the columnsiisproportionto the total number of
respondents for that region, numbers in the columns represent the
percentage of a given response. Ghuare = 5.84, P=0.2118.

Figure 114: Analysis of means for proportions of respondents monitoring
faecal worm egg counts by Chosen enterprise. Black line indicates the
Chosen enterprise mean distance from the ovearadlan, red dot indicates
the mean is significantly different from the overall mean, green dot
indicates the mean does not differ significantly from the overall mean.
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11.4 Mean number of faecal worm egg count monitors of those respondents who monitored.

Table11-3: Number of times faecal worm egg count was monitored in 2018 for those respondents (n= 143) who used worm egg counth,ci@sess and Regions.

Mean number of worm egg count monitors

All Classes Adult Ewes Adult wethers Hoggets Lambs & Weaners Maiden Ewes Rams
Region N | Mean (Range)] n | Mean (Range)] n | Mean (Range) n | Mean (Range) n | Mean (Range) n | Mean (Range) n | Mean (Range)
Centrd NSW 90 3.0 (:12) 26 3.1 (212) 5 1.8 (£3) 8 3.0 (29) 26 2.6 (312) 18 3.3 (312) 7 3.7 (312)
East Vic 37 2.6 (18) 10 3.1(18) 4 1.8 (3 3 2.3(23) 9 2.8 (£7) 8 2.4 (13) 3 2.0 (£3)
Northern NSW/Qld 68 3.0 (:10) 18 3.4 (£10) 5 2.8 (23) 8 3.1 (%6) 15 2.7 (x6) 18 2.9 (:10) 4 2.8 (24)
SA Peninsula 7 1.4 (%2) 3 1.3 (¥2) 0 - 1 2.0 (22) 0 - 3 1.3 (%2) 0 -
Tasmania 20 3.1(%8) 5 2.8 (5) 1 2.0 (22) 2 3.5 (25) 8 3.5(18) 4 2.8 (24) 0 -
Western Australia 75 3.7 (£12) 18 3.8 (£12) 4 4.5 (£12) 8 5.1 (¥12) 19 3.5 (£12) 17 3.5 (£12) 9 3.0 (£9)
Wimmera Mallee Murray 109| 3.1(%12) 33 2.9 (:12) 6 3.7 (39) 13 2.5 (312) 30 3.4 (£12) 23 3.0 (£12) 4 4.3 (19)
All Regions 406 3.1 113 3.1 25 2.9 43 3.2 107 3.1 91 3.0 27 3.2

n = total responses, whole model df=15, class df=5 P=0.9999, Regions df=6 P=0.9945.

Table11-4: Number of times worm egg count was monitored in 2018 for those respondents (n=) who used worm egg counts, across afi¢i@bssen enterprise.

Mean number of worm egg count monitors

All Classes Adult Ewes Adult wethers Hoggets Lambs & Weaners Maiden Ewes Rams
Chosen enterprise n | Mean (Range) n | Mean (Range) n | Mean (Range) n | Mean (Range) n | Mean (Range) n | Mean (Range) n | Mean (Range)
Merino ewes joined to Merino rams | 283 3.2 (312) 73 3.1 (%12) 17 3.4 (312) 36 3.5 (312) 70 3.3 (312) 66 2.9 (312) 21 3.2 (312)
Merino wethers 11 2.9 (:6) 1 5.0 (55) 6 2.2 (1:3) 0 - 3 4.0 (26) 1 2.0 (22) 0 -
Merino ewes joined to Other rams 19 3.1 (%10) 7 3.6 (3+10) 0 - 1 4.0 (44) 6 1.8 (£4) 4 3.8 (310) 1 3.0 (33)
Meat ewes joined to Meat rams 75 2.8 (£12) 26 3.1 (%12) 1 1.0 (31) 4 1.8 (32) 23 2.6 (18) 18 3.1 (%11) 3 1.7 (32)
Other enterprise 18 3.1 (39) 6 3.0 (19) 1 1.0 (%1) 2 1(11) 5 2.8 (16) 2 4.5 (27) 2 5.5 (29)
All Enterprises 406 3.1 113 3.1 25 2.9 43 3.2 107 3.1 91 3.0 27 3.2

n = total responses, whole model df=15, class df=5 P=0.9999, Chosen enterprise df=4 P=0.9984

Frequency of WEC monitors increased in 2018 compared to 2003 (2.6 WEC/yr adult ewes, 3.0 WEC/yr weaners)aahudt 200ds(maiden ewes 2.9 WEC/ywreaners 1.7
WEC]/year).
2017 Merino Husbamy Practices Survey reported ratkage ewes were monitored for BC 2.1imes/yr and young ewes 2times/yr.
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115 Proportion of respondents who requested worm specigkentification (Larval culturewith faecal worm egg counts in 2018 by Region.

Table 115: Proportion of respondents requesting worm species identification
(Larval culture) in 2018 by Region

Table 116: Proportion of respondents requesting worm species iderdiion
(Larval culture) in 2018 by Chosen enterprise.

Region n Proportion respondents using Larval
culture

Central NSW 83 25.6

East Vic 44 15.9

Northern NSW/QId 62 22.6

SA Peninsula 20 5.0

Tasmania 13 15.4

Western Australia 53 7.5

Wimmera Mallee Murray | 79 15.4

National 354 17.3

ChiSg=12.057, df=6, P=0.0607

Chosen n Proportion respondents using
enterprise Larval culture
Merino x Merino 220 15.9

Merino wether 16 26.7

Merino x Other 36 11.4

Meat x Meat 68 20.6

Other enterprise 14 28.6

All enterprises 354 17.3
ChiSq=3.631, df=4, P=0.4583.
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Q12 If you used worm eggounts, who carried out the worm egg counts you listed above?

Self or employee
Government laboratory
Private laboratory

Your vet or consultant

o a1 a3 ad

Other - Write In

12.1 Which person or agency carried out worm egg counts in 2B &egion
Table 121: Percentage of which person or agency carried out worm egg counts in 2018 by .FStgiosis the proportion ofall responsego the questionand rate is the proportion of respondents
who selectedhe particularoption within the question Asterisk (*) indicates significant difference between Regions P<0.001.

Self or Government Private Your vet or Other Total Total
Region employee * lab* lab* consultant * Responses| Respondents
Central NSW n 10 9 14 6 0 39 36
Share 25.6% 23.1% 35.9% 15.4% 0.0%
Rate 27.8% 25.0% 38.9% 16.7% 0.0%
East Vic n 4 1 8 2 0 15 15
Share 26.7% 6.7% 53.3% 13.3% 0.0% 30% of respondents or their employee
Rate 26.7% 6.7% 53.3% 13.3%  0.0% carried out WEC which may be indication g
Northern n 9 3 12 1 0 25 24 increased awareness of worms orrsficant
NSW/QId Share 36.0% 12.0% 48.0% 4.0% 0.0% worm problems
Rate 37.5% 12.5% 50.0% 4.2% 0.0%
SA Peninsula n 0 0 4 0 0 4 4
Share 0.0% 0.0% 100.0% 0.0% 0.0%
Rate 0.0% 0.0% 100.0% 0.0% 0.0%
Tasmania n 3 3 2 1 1 10 9
Share 30.0% 30.0% 20.0% 10.0% 10.0%)
Rate 33.3% 33.3% 22.2% 11.1% 11.1%
Western n 13 0 1 8 0 22 21
Australia Share 59.1% 0.0%) 4.5%) 36.4% 0.0%
Rate 61.9% 0.0% 4.8% 38.1% 0.0%
Wimmera n 6 1 14 22 0 43 40
Mallee Murray Share 14.0% 2.3% 32.6% 51.2% 0.0%
Rate 15.0%) 2.5% 35.0% 55.0% 0.0%
National n 45 17 55 40 1 158 149
Share 28.5% 10.8% 34.8% 25.3% 0.6%
Rate 30.2% 11.4% 36.9% 26.8% 0.7%
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12.2 Which person or agency carried out worm egg counts in 201€lhgsen enterprise
Table 122: Percentage of which person or agency carried out worm egg counts in 2028dsgn enterpriseShare is the proportion of all responses to the question and rate is the proportion of
respondents who selected the particular option within the question.

Self or Government |Private lab | Your vet or Other Total Total
Chosen enterprise employee lab consultant Responses| Respondents
Merino x Merino n 33 8 30 24 1 96 93
Share 34.4% 8.3% 31.3% 25.0% 1.0%
Rate 35.5% 8.6% 32.3%) 25.8% 1.1%
Merino wethers n 2 1 5 2 0 10 10
Share 20.0% 10.0% 50.0% 20.0% 0.0%
Rate 20.0% 10.0% 50.0% 20.0% 0.0%
Merino x Other n 1 1 4 3 0 9 9
Share 11.1% 11.1% 44.4% 33.3% 0.0%
Rate 11.1% 11.1% 44.4% 33.3% 0.0%
Meat x Meat n 9 7 16 9 0 41 35
Share 22.0% 17.1% 39.0% 22.0% 0.0%
Rate 25.7% 20.0% 45.7% 25.7% 0.0%
Other enterprise n 0 0 0 2 0 2 2
Share 0.0% 0.0% 0.0% 100.0% 0.0%
Rate 0.0% 0.0% 0.0% 100.0% 0.0%
All Enterprises n 45 17 55 40 1 158 149
Share 28.5% 10.8% 34.8% 25.3% 0.6%
Rate 30.2% 11.4% 36.9% 26.8% 0.7%
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Q13. Please indicate the number and type of drenches given to each class of sheep in 2018. You can select several sheaghinfayou
drenched the same sheep class more than once in a month please add the details in the comment box below.

Sheep class(es) Method of delivery
:\igg Nlﬂiesn lj:alll::(l:lj ® Egg?;;?g? w’:‘tjl:]enrs Rams drcérr:!h Injectable Capsule Product name(s)”
weaners  yearlings
Jan m r r0c c c [ ]
Febo © [ O C O O ¢ c . [ ]
Mar = m [ r r c . o [ ]
Apr | O C - O C m c c e [ ]
May = r [ r r c I e [ ]
OO m O o o o c c [ ]
VTR nl r [ r r c I . [ ]
Aug T [ m O O O o c . [ ]
Sep I I r [ r r c I e [ ]
ot O [ m O o o o c c [ ]
Nv I I r [ r r c I e [ ]
Dec [ [ O C o o o c c [ ]
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13.1 Proportion of respondents drenching sheep

Table 131: Proportion of respondentdrenching sheefn 2018 by Regian

Table 132: Proportion of respondents drenching sheep in 2018 by Chosen

enterprise.

Chosen enterprise n Proportion drenching sheep (%)
Merino x Merino 220 66.4

Merino wether 16 68.8

Merino x Other 36 58.3

Meat x Meat 68 70.3

Other enterprise 14 37.5

All enterprises 354 65.8%

Region n Proportion drenching sheep (%)
Central NSW 83 67.5
East Vic 44 61.4
Northern NSW/QId 62 56.5
SA Peninsula 20 70.0
Tasmania 13 76.9
Western Australia 53 73.6
Wimmera Mallee Murray | 79 65.8
National 354 65.8%

ChiSg=5.217, df=6, P=0.5163.

ChiSq=4.288, df=4, P=0.3685
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13.2Proportion of respondents drenching sheep by Region.
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Figure 131: Proportion of respondents who drenched shedpaay class in 2018, by
Region Width ofthe columns is proportion of the total number of respondents fo
that region, numbers in the columns represent the percentage of a given respor
ChiSq=5.217, df=6, P=0.5163
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Figure 132: Analysis of means for proportions of respondents who drenched she
of any class in 2018, by Region. Black line indicates the Region mean distance
the overall mean, red ddhdicates the mean is significantly different from the
overall mean, green dot indicates the mean does not differ significantly from the
overall mean.
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13.3 Proportion of respondents drenching sheep by Chosen enterprise.
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Figure 133: Proportion of respondents who drenched sheep of any dlag918, by
Chosen enterprise Width of the columns is proportion of the total number of
respondents for that enterprise, numbers in the columns represent the percenta
of a given response&€hisquare =4.288, df=4, p=@&35.

Figure13-4: Analysis of means for proportions of respondents who drenched she
of any class in 2018, I§hosen enterpriseBlack line indicates the Region mean
distance from the overall mean, red dot indicates the mean is significantly differ
from the overal mean, green dot indicates the mean does not differ significantly
from the overall mean.
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13.4 Of those who drenched Mean number of times sheep were drenched in 2018 by Region and class
Table 133: Mean number of times respondents drenched sheep in 2@f8hose who drenchedacross Region and Class (total number of responder283).

Mean number of times sheep were drenched in 2018
Adult Ewes Adult wethers Hoggets Lambs & Weaners Maiden Ewes Rams

Regions n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Central NSW 51 2.4 (1-8) 15 2.1 (1-5) 20 2.2 (1-5) 49 2.2 (1-6) 35 2.3 (1-6) 29 2.2 (1-5)
East Vic 23 2.5 (1-5) 7 1.7 (1:3) 7 1.9(1-3) 22 2.1 (1-5) 18 2.2 (1-5) 17 2.1 (1-4)
Northern NSW/Qld 26 2.6 (1-7) 18 2.4 (1-5) 15 2.3 (1-5) 27 257 25 25 (17) 22 23 (7
SA Peninsula 14 1.3(%-2) 4 1.0 (%-1) 4 1.5(1-2) 11 1.4 (1-2) 12 1.3(%-2) 10 1.3(1-2)
Tasmania 11 2.3(1-9 4 1.5 (1-3) 7 1.6 (1-3) 10 2.6 (1:7) 10 2.1 (1-4) 5 1.8 (1-4)
Western Australia 37 1.6 (1-7) 8 1.3(%-2) 14 1.5 (1-4) 38 1.5(1-4) 33 1.5 (1-5) 22 1.4 (1-4)
Wimmera Mallee Murray 47 2.1 (1-6) 9 2.7 (14 21 1.7 (1:5) 42 25(1-8) 44 1.9 (1-5) 29 1.5 (1-3)
All Regions 209 2.1 65 2.0 88 1.9 199 2.1 177 2.0 134 1.8

Two way ANOVA: n=233, df=11, F=23.68, P<0.0001.

2017 AWI Merino Husbandry Survey found mixed age ewes were drenched 1.9/year and young ewes 2.2/year.
2011 surveytambs and weaners 2.8/year, maiden ewes 1.8/years, adult ewes 2.7/year, wethers 2.7/year.
2003 survey: weaners 2.2/year, maiden ewes 2.1/year, adult ewes 2.1/year, wethers 1.9/year.

135 Of those who drenched Mean number of times sheep werdrenched in 2018 by Chosen enterprise and class

Table 134: Mean number of times respondents drenched sheep in 2018hose who drenchedpcross Chosen enferise and Class (total number of respondents n=233).

Mean number of times sheep were d renched in 2018
Adult Ewes Adult wethers Hoggets Lambs & Weaners Maiden Ewes Rams

Regions n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Merino X Merino 137 2.0 (1-6) 47 1.9 (1-5) 68 1.9 (1-:5) 132 2.0 (1-8) 121 2.0 (1-6) 92 1.7 (1-:5)
Merino wethers 4 2.8 (1-4) 11 2.6 (1-5) 3 2.0 (1-4) 5 3.2 (1-6) 3 2.3(1:-4) 3 2.0 (2-4)
Merino x Other 18 1.8 (1-7) 1 1.0 (1-1) 4 1.8 (1-4) 16 1.7 (1:7) 13 1.8 (1-7) 11 1.8 (1-7)
Meat x Meat 47 2.6 (1-8) 5 2.0 (1:-3) 11 1.5(1-3) 43 2.6 (1-8) 37 2.0 (1-6) 26 2.3 (1:-5)
Other enterprise 3 2.3 (2-3) 1 3.0 (33) 2 2.0 (1-3) 3 2.0 (1-3) 3 2.3(23) 2 2.0 (1:-3)
All Enterprises 209 2.1 65 2.0 88 1.9 199 2.1 177 2.0 134 1.8

Two wayANOVA: n=233, df=9,

F=27.00, p<0.0001.
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13.6 Proportions of drenching events in each month by Region

Table 135; Proportion of drenching events taking place in each month of 2018, across all sheep classes and by MLA Reporting tegiotbéotdf respondents who answered Q13 n=233, total
number of drenching events, n=738)..

Percent of drenching events in month (%)

Month Central East Northern SA Tasmania | Western Wimmera | National
NSW Vic NSW/QId | Peninsula Australia | Mallee
Murray
January 11.2 115 13.6 14.8 9.5 4.7 10.7 10.6
February 9.6 12.6 8.2 14.8 14.3 8.4 9.1 9.9
December 11.2 9.2 7.3 3.7 4.8 11.2 11.2 9.8
March 10.7 6.9 10.9 11.1 7.1 10.3 8.6 9.5
November 7.3 12.6 8.2 14.8 7.1 10.3 7.5 8.8
September 7.9 8.1 9.1 14.8 7.1 5.6 9.6 8.4
July 7.9 9.2 8.2 3.7 16.7 5.6 8.6 8.3
October 9.0 5.8 7.3 3.7 2.4 15.0 6.4 8.0
April 6.2 8.1 9.1 3.7 9.5 131 5.9 7.9
May 5.6 5.8 6.4 0.0 11.9 7.5 9.1 7.1
August 7.9 6.9 6.4 3.7 7.1 3.7 5.9 6.2
June 5.6 35 5.5 111 2.4 4.7 7.5 57

Chisquare =54.95, df=55, p=0.8320
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Figure 135: Proportion of drenching events taking place in each month of 2018, across all sheep classeRagidrbtotal respondenta=233, total number of drenching events;738). Chsquare
=54.95, df=55, p=0.2B.
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13.7 Proportions of drenching events in each month by Chosen enterprise

Tablel13-6: Proportion of drenching events taking place in each month of 2018, across all sheep classes and by Chosen enterptisthéptdl nespondents=233, total numbenf drenching

events, n=738).

Percent of drenching events in month (%)

Month Merir_10 X Merino Merino x Meat x Other AII.
Merino wethers Other Meat enterprises

January 104 11.4 5.6 12.8 0.0 10.6
February 9.3 17.1 16.7 8.0 12,5 9.9
December 9.9 0.0 11.1 11.2 0.0 9.8
March 9.0 11.4 7.4 11.2 0.0 9.5
November 8.6 8.6 11.1 8.0 25.0 8.8
September 8.4 5.7 13 7.5 12.5 8.4
July 7.9 8.6 5.6 9.6 12.5 8.3
October 8.8 5.7 9.3 6.4 0.0 8

April 9.0 11.4 5.6 4.8 12.5 7.9
May 6.4 11.4 0.0 9.6 12,5 7.1
August 6.4 5.7 7.4 5.4 12,5 6.2
June 6.0 2.9 7.4 5.4 0.0 5.7

Chisquare =45.42, df=44, p=0.4126.
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Figure 136: Proportion of drenching events taking place in each month of 2018, across all sheep classes and by Chosen enterptisgh@otel nespondents=233, total number of drenching
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13.8 Method of delively of anthelmintics

Table 137: Proportion of drenching events involving various methods of delivery for sheep of any class in 2018, by Region (totalfmasymmndents who answered Q13 n=233, total number of

drenching events, n=644). .

Proportion (%) using delivery methods by Region
Method of - delivery Central East Vic Northern SA Tasmania Western Wl:ﬂn;Tee;a National
NSW NSW/Qld Peninsula Australia Murray
Oral drench 86.1 94.9 88.0 72.7 81.1 81.1 80.5 84.6
Injectable 12.0 3.8 12.0 27.3 10.8 14.4 14.5 12.4
Capsule 1.9 1.3 0.0 0.0 8.1 4.4 5.0 3.0
n 178 87 110 27 42 107 187 644

Chisquare =25.73, df=12, p=0.0298. The significant chi square is a result of the higher than expected proportion of infeS@&ttesninsula, and thwver than expected proportion of injectables in East Vic

Table 138: Proportion of drenching events involving various methods of delivery for sheep of any class in 2018, by Chosen ent@pniseer of respondents n=233, total number of drenching

events, n=644).

Proportion (%) using delivery methods by Chosen enterprise

Method of delivery Merino x Merino Merino x Meat x Other All
Merino wethers Other Meat enterprise enterprises

Oral drench 85.7 87.1 84.8 81.8 66.7 84.6

Injectable 10.8 12.9 15.2 14.9 33.3 12.4

Capsule 34 0.0 0.0 3.2 0.0 3.0

n 407 31 46 154 6 644

Chisquare =9.07, df=8, p=0.3365.
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13.9Proportion of anthelmintic actives used

13.91 Proportion ofanthelmintic actives used; National

Table 139: Anthelmintic atives used as a proportion of drench events and as a proportion of
all anthelmintics usedNationally

. Proportion
Anthelmintic o Proportion of of all
group* Active ingredient drench events anthelmintics
(%)
used (%)

Abamectin 41.3 23.6

Moxidectin 21.9 12.5

ML Moxidectin LA 3.1 1.8
Ivermectin 1.9 1.1

Doramectin 0.1 0.1

Total proportion ML 68.3 39.1

Oxfendazole 14.7 8.4
Albendazole 12.3 7.0

BZ Fenbendazole 4.3 2.5
Triclabendazole 1.9 11
Benzimidazole 0.8 0.5

Total proportion BZ 34.0 195

LEV Levamisole 304 17.4
SALP Closantel 8.3 4.7
SPIRO Derquantel 5.7 3.2
AAD Monepantel 55 3.2
OoP Naphthalophos 2.8 1.6
ISO Praziquantel 1.2 0.7
- Unspecified combination 2.0 1.2
- Unspecified drench 16.8 9.6

Anthelmintic group

ML

349.1

BZ

19.5

LEV

sue [+
spiro [
aso -
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Figure 137: Anthelmintic group as a proportion of all anthelmintics ushiationally

* Anthelmintic class abbreviatiomsAAD: Amineacetonitrile derivative, BZ: Benzimidazole, ISO: Isoquinolone, LEV: Levamisole, ML: Macrocyclic lactone, OP: OrganSgit®sphate,
Salicylanilides/Phenols, SPIRO: Spiroind®leportion of drench events aslo more than 100% as more than one active can be used per drench event.
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13.9.2 Proportion of anthelmintic actives usedy Region

Table 1310: Anthelminticactive ingredient used as a proportionafdrenches usedShare is the proportion of aésponses to the
guestion and Bte is the proportion of respondents who selected the particular option within the quedBealues for cell chi

squares are coloured for significance for higher counts than expected (red) and for lower counts thandipleele

Region
Drench active ingredients Wimmera
Central East Vic Northern SA Tasmania Western Mallee
NSW NSW/QId | Peninsula Australia
Murray
AAD Monepantel |Freq 4 0 12 0 2 13 10
Share 1.2% 0.0% 6.8% 0.0% 2.9% 8.1% 3.0%
Rate 2.2% 0.0% 10.9% 0.0% 4.8% 12.1% 5.3%)
Chisq PValue 0.0439] 0.01825[ 0.00689 0.2433 0.88452 0.00042 0.84495
BZ Albendazole Freq 28 12 11 2 2 12 24
Share 8.4% 6.8%0 6.2% 4.7% 2.9% 7.5% 7.1%)
Rate 15.6% 13.8% 10.0% 7.4% 4.8% 11.2% 12.8%
Chisq PValue 0.34164] 0.91676 0.6835 0.55672 0.18814 0.82144 0.93616
BZ Benzimidazole |Freq 3 2 1 0 0 0 0
Share 0.9% 1.1% 0.6% 0.0% 0.0% 0.0% 0.0%
Rate 1.7% 2.3% 0.9% 0.0% 0.0% 0.0% 0.0%
Chisq P-Value 0.24075 0.1896] 0.84251 0.65534 0.56902 0.38924 0.21214
BZ Fenbendazole |Freq 8 5 4 0 4 1 10
Share 2.4% 2.8% 2.3% 0.0% 5.7% 0.6% 3.0%
Rate 4.5% 5.7% 3.6% 0.0% 9.5% 0.9% 5.3%)
Chisq P-Value 0.93649] 0.75493] 0.85817 0.30263 0.08431 0.13742 0.55583
BZ Oxfendazole |Freq 19 23 8 6 8 7 38
Share 5.7% 13.1% 4.5% 14.0% 11.4% 4.4% 11.3%
Rate 10.6% 26.4% 7.3% 22.2% 19.0% 6.5% 20.3%
Chisq P Value 0.08813] 0.03343] 0.07391 0.21079 0.38513 0.07802 0.06762
BZ Triclabendazole|Freq 11 1 2 0 0 0 0
Share 3.3% 0.6% 1.1% 0.0% 0.0% 0.0% 0.0%
Rate 6.1% 1.1% 1.8% 0.0% 0.0% 0.0% 0.0%
Chisq PValue 0.0001] 0.51284] 0.95015 0.49536 0.38435 0.18845 0.05666
ISO Praziquantel |Freq 2 1 2 0 0 0 3
Share 0.6% 0.6% 1.1% 0.0% 0.0% 0.0% 0.9%
Rate 1.1% 1.1% 1.8% 0.0% 0.0% 0.0% 1.6%
Chisq PValue 0.96822| 0.93331] 0.38596 0.60627 0.5108 0.32013 0.52115
LEVLevamisole Freq 61 41 25 7 16 16 59
Share 18.3% 23.3% 14.1% 16.3% 22.9% 10.0%) 17.6%
Rate 34.1% 47.1% 22.7% 25.9% 38.1% 15.0%) 31.6%
Chisq PValue 0.67947 0.0595] 0.29955 0.86318 0.27112 0.02523 0.93516
ML Abamectin Freq 71 43 38 14 19 46 74
Share 21.3% 24.4% 21.5% 32.6% 27.1% 28.8% 22.0%
Rate 39.7% 49.4% 34.5% 51.9% 45.2% 43.0%) 39.6%
Chisq PValue 0.40157| 0.80996| 0.56794 0.22365 0.53589 0.17549 0.56377
ML Doramectin Freq 0 0 0 0 0 1 0
Share 0.0% 0.0% 0.0% 0.0% 0.0% 0.6% 0.0%
Rate 0.0% 0.0% 0.0% 0.0% 0.0% 0.9% 0.0%
Chisq P-Value 0.61209| 0.71238 0.7116 0.85541 0.81615 0.01265 0.61049
ML Ivermectin Freq 1 2 3 2 2 1 3
Share 0.3% 1.1% 1.7% 4.7% 2.9% 0.6% 0.9%
Rate 0.6% 2.3% 2.7% 7.4% 4.8% 0.9% 1.6%
Chisq P Value 0.17059| 0.94377 0.4322 0.02435 0.15296 0.579 0.74002

(table continued on next page)
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Table 1310 (contd): Anthelminticactive ingredient used as a proportionafdrenches usedShare is the proportion of all
responses to the question ariRhte is the proportion of respondents who selected the particular option within the quedtion
values for cell chéquares are colourefibr significancdor higher counts than expectegded)and for lower counts than expected

(blue).
Region
Drench active ingredients
Central East Vic Northern SA Tasmania Western W':An;rlree;a
NSW NSW/QId | Peninsula Australia
Murray
ML Moxidectin Freq 40 15 23 10 4 30 40
Share 12.0%) 8.5% 13.0% 23.3% 5.7% 18.8% 11.9%
Rate 22.3% 17.2% 20.9% 37.0% 9.5% 28.0% 21.4%
Chisq R Value 0.79737 0.1348| 0.85533 0.04633 0.10795 0.02563 0.75391
ML Moxidectin LA |Freq 6 0 4 0 2 3 8
Share 1.8% 0.0% 2.3%) 0.0% 2.9% 1.9% 2.4%
Rate 3.4% 0.0% 3.6% 0.0% 4.8% 2.8% 4.3%
Chisq R Value 0.97188| 0.07706 0.6291 0.38217 0.49733 0.92518 0.40542
OP Naphthalophos |Freq 5 0 11 0 0 3 2
Share 1.5% 0.0% 6.2% 0.0% 0.0% 1.9% 0.6%
Rate 2.8% 0.0% 10.0% 0.0% 0.0% 2.8% 1.1%
Chisq R Value 0.86333| 0.09114| <0.0001 0.40369 0.28668 0.80129 0.13956
SAL:P Closantel |Freq 29 7 12 0 1 7 5
Share 8.7% 4.0% 6.8% 0.0% 1.4% 4.4% 1.5%
Rate 16.2% 8.0% 10.9% 0.0% 2.4% 6.5% 2.7%
Chisq P Value 0.00077| 0.65405| 0.20464 0.15468 0.20582 0.84501 0.0065
SPIRO Derquantel |Freq 9 1 11 0 1 9 11
Share 2.7% 0.6% 6.2% 0.0% 1.4% 5.6% 3.3%
Rate 5.0% 1.1% 10.0% 0.0% 2.4% 8.4% 5.9%
Chisq P-Value 0.58388| 0.04877| 0.02815 0.23763 0.3992 0.09435 0.97518
SPIRO Praziquante Freq 0 0 1 0 0 0 0
Share 0.0% 0.0% 0.6% 0.0% 0.0% 0.0% 0.0%
Rate 0.0% 0.0% 0.9% 0.0% 0.0% 0.0% 0.0%
Chisq PValue 0.61209| 0.71238| 0.01953 0.85541 0.81615 0.72521 0.61049
Unspecified Freq 8 1 1 0 0 2 3
Combination Share 2.4% 0.6% 0.6% 0.0% 0.0% 1.3% 0.9%
Rate 4.5% 1.1% 0.9% 0.0% 0.0% 1.9% 1.6%
Chisq P-Value 0.03491| 0.46697| 0.46328 0.48035 0.36788 0.91418 0.6512
Unspecified Freq 28 22 8 2 9 9 46
drench Share 8.4% 12.5% 4.5% 4.7% 12.9% 5.6% 13.7%
Rate 15.6% 25.3% 7.3% 7.4% 21.4% 8.4% 24.6%
Chisq PValue 0.49137| 0.20988| 0.02974 0.29672 0.37489 0.10636 0.01478
Total Responses 333 176 177 43 70 160 336
Total Cases 179 87 110 27 42 107 187
Total Cases 179 87 110 27 42 107 187
Responding

Anthelmintic class abbreviatiogsAAD: Amineacetonitrile derivative, BZ: Benzimidazole, ISO: Isoquinolone, LEV: Levamisole, ML:

Macrocyclic lactone, OP: Organophosphate -BA%alicylanilides/Phenols, SPIRO: Spiroindole.
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13.10Number of anthelmintic activesised in combination in drenching events in 2018 for all classes by Region.

Table13-11: Number ofanthelminticactivesused in combination, as agportion of drenching events across all sheep classes, by Re&jiare is the proportion of all responses to the question and
rate is the proportion of respondents who selected the partéec option within the questionp-values for cell chsquare are colouretbr significancdor higher counts than expectgded)and for

lower counts than expecte(blue).

Number of anthelmintic

actives used in combination

Region Total Mean
1 2 3 4 5 drenching |number in
events combination
Central NSW Freq 91 40 32 14 2 179 1.9
Share 50.8% |22.3% |17.9% |7.8% 1.1%
Chisq P-Value [0.41762|0.27519(0.29396|0.00849|0.13524
East Vic Freq 36 18 28 5 0 87 2.0
Share 41.4% |20.7% |32.2% |(5.7% |0.0%
Chisqg PValue [0.07995|0.6859 [0.03193|0.39072|0.55232
Northern NSW/QId |Freq 62 31 15 2 0 110 1.6
Share 56.4% |28.2% (13.6% [1.8% |0.0%
Chisq P-Value |0.88582|0.02342(0.07482|0.26484/0.50398
SA Peninsula Freq 20 0 5 2 0 27 1.6
Share 74.1% |0.0% 18.5% |7.4% |0.0%
Chisq P-Value [0.19082|0.02422(0.73707|0.3609 |0.74059
Tasmania Freq 26 5 10 1 0 42 1.7
Share 61.9% [11.9% |23.8% |2.4% |0.0%
Chisq P Value |0.5677 |0.3022 |0.74859(0.61364|0.67967
Western Australia  |Freq 73 16 17 1 0 107 15
Share 68.2% |15.0% |15.9% |0.9% |[0.0%
Chisq P Value |0.07333|0.35774/0.20947(0.1185 |0.50985
Wimmera Mallee Freq 101 29 52 4 1 187 1.8
Murray Share 54.0% |15.5% |27.8% |2.1% |0.5%
Chisq P-Value |0.80624/0.29793|0.06361|0.21783|0.7822
All Regions Freq 409 139 159 29 3 739 1.8
Share 55.4% |18.8% |21.5% |3.9% (0.4%
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Figure 138: Number of anthelmintiactivesused incombination as a proportion

of drenching eventsNationally

SA Peninsula (74.1%) avtestern Australian sheep producers are most likely to use a single active when drenching (68.2%). East Victoriaghastthetdiof actives used in

combination (58.6%) followed by Central NSW (49.2%) and Wimmera Mallee Murray (46.0%).

Nationally, there was a slight drop in proportion using single actives in 2018 (55.4%) compared with 2011 (57.0%).
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13.11 Number of anthelmintic activesised in combination in drenching events in 2018 for all classes by Chosen enterprise.

Table13-12: Number of anthelmintic activessed in combination, as a percentage of drenching events across all sheep clag¥essdry enterpriseShare is the propoitn of all responses to the
guestion and rate is the proportion of respondents who selected the paeiption within the questionp-values for cell chiquares are colourefbr significancdor higher counts than expected
(red)and for lower counts tan expectedblue).

Number of anthelmintics used in combination

Chosen enterprise Total  |Mean number
1 2 3 4 5 drenching in
events combination

Merino x Merino  |Freq 86 37 49 14 2 188 2.0
Share 45.7% 19.7% 26.1% 7.4% 1.1%
Chisq PValue 0.07683| 0.78288 0.1788| 0.01476] 0.15685

Merino wethers Freq 18 8 8 1 0 35 18
Share 51.4% 22.9% 22.9% 2.9% 0.0%
Chisq P Value 0.75546| 0.58082 0.86414| 0.74997| 0.70622

Merino x Other Freq 269 84 88 12 1 454 1.7
Share 59.3% 18.5% 19.4% 2.6% 0.2%
Chisq P-Value 0.26326| 0.88011 0.32734] 0.16823] 0.53461

Meat x Meat Freq 28 10 14 2 0 54 18
Share 51.9% 18.5% 25.9% 3.7% 0.0%
Chisq P-Value 0.73006| 0.96072 0.48474| 0.9348] 0.63964

Other enterprise  |Freq 8 0 0 0 0 8 1.0
Share 100.0% 0.0% 0.0% 0.0% 0.0%
Chisq P-Value 0.08955| 0.21994) 0.18953| 0.57527| 0.85699

All Enterprises Freq 409 139 159 29 3 739 1.8
Share 55.4% 18.8% 21.5% 3.9% 0.4%

Merino x Merino had a higher than expected use of 4 anthelmintics in combination and were more likely to use drenchesniaticontiban the other groups.
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13.12 Anthelmintic actives usd singly or in combination

Table13-13: Anthelminticactivesused singly and in combination, as a percentage of anthelmintic uses across all sheep
classesTotal number of respondents who answered Q13 n=233, total number of drenching events, n=739, total number of
anthelmintics used, n=129%-values for cell chsquares are colourefibr significancdor higher counts than expected

(red)and for lower counts than expectdBlue) Chisquare =1223.38, df=72, p<0.0001.

Proportion of anthelmintics  used singly or in combination with
other anthelmintics
Anthelmin tic actives
Singly With 1 With 2 With 3 With 4 Total Uses
other others others others
AAD Monepantel |n (active uses) 33 7 0 1 0 41
Row Percent 80.5% 17.1% 0.0% 2.49 0.09
Chisq PValue <0.0001] 0.5436¢ 0.0001] 0.16314 0.49074
BZ Albendazole |n (active uses) 7 21 41 21 1 91
Row Percent 7.7% 23.1% 45.1% 23.1% 1.19%
Chisq PValue 0.00005 0.7403Z 0.1963 <0.0001f 0.95801
BZ Benzimidazole| n (active uses) 0 2 4 0 0 6)
Row Percent 0.0% 33.3% 66.7% 0.09 0.09
Chisqg PValue 0.16864 0.53044 0.22857 0.46349 0.79207
BZ Fenbendazole | n (active uses) 0 15 15 2 0 32
Row Percent 0.0% 46.9% 46.9% 6.3% 0.09
Chisqg PValue 0.00148 0.00192 0.34933 0.60883 0.54264
BZ Oxfendazole |n (active uses) 0 1 97 8 3 109
Row Percent 0.0% 0.9% 89.0% 7.39% 2.89
Chisq PValue <0.0001f <0.0001f <0.0001f 0.57245 0.12204
Bz n (active uses) 2 8 1 1 2 14
Triclabendazole | Row Percent 14.3% 57.1% 7.19 7.19 14.3%
Chisq PValue 0.24947 0.0039¢ 0.06719 0.82053 <0.0001
ISOPraziquantel |n (active uses) 0 8 0 0 0 8
Row Percent 0.0% 100.0% 0.0% 0.09 0.09
Chisq PValue 0.11194 <0.0001] 0.0860§ 0.39724 0.76082
LEV Levamisole |n (active uses) 14 34 145 29 3 225
Row Percent 6.2% 15.1% 64.4% 12.9% 1.3%
Chisqg PValue <0.0001] 0.0396] <0.0001 0.04884 0.80727
ML Abamectin n (active uses) 46 95 133 28 3 305
Row Percent 15.1% 31.1% 43.6% 9.29% 1.0%
Chisqg PValue <0.0001} 0.0002¢f 0.05131] 0.8965¢4 0.77681
ML Doramectin n (active uses) 1 0 0 0 0 1
Row Percent 100.0% 0.0% 0.0% 0.0% 0.0%
Chisq PValue 0.22345 0.64313 0.54391 0.76474 0.91429
ML Ivermectin n (active uses) 13 0 1 0 0 14
Row Percent 92.9% 0.0% 7.19 0.0% 0.09
Chisq PValue <0.0001f 0.0829¢ 0.06714 0.26274 0.68717
ML Moxidectin n (active uses) 121 10| 24 5 2 162
Row Percent T4.7% 6.2% 14.8% 3.19 1.29%
Chisq PValue <0.0001] <0.0001f <0.0001f 0.01253 0.92813
ML Moxidectin LA | n (active uses) 21 1 0 0 1 23
Row Percent 91.3% 4.3%] 0.09% 0.09 4.3%
Chisq PValue <0.0001f 0.07639 0.0036] 0.15119 0.15524

(table continued on next page)
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Table13-136 O 2 y Antbéndinticactiveused singly and in combination, as a percentage of anthelmintic uses a
all sheep classe$otal number of respondents who answered Q13 n=233, total number of drenching events, n
total number of anthelmitics used, n=1295P-values for cell chiquares are colourefbr significancdor higher
counts than expecte¢red) and for lower counts than expectdblue) Chisquare =1223.38, df=72, p<0.0001.

Proportion of anthelmintics used singly or in combination with
o ] other anthelmintics
Anthelmin tic actives - - - -
Singly With 1 With 2 With 3 With 4 Total uses
other others others others
OoP n (active uses) 3 6 12 0 0 21
Naphthalophos Row Percent 14.3% 28.6% 57.1% 0.0% 0.0%
Chisq PValue 0.1584 0.48227 0.12514 0.17021] 0.62187
SAL:P Closantel |n (active uses) 11 29 0 21 0 61
Row Percent 18.0% 47.5% 0.0% 34.4% 0.09
Chisq PValue 0.0596§ <0.0001] <0.0001] <0.0001] 0.40059
SPIRO Derquante| n (active uses) 0 40 2 0 0 42
Row Percent 0.0% 95.2% 4.8% 0.0% 0.0%
Chisq PValue 0.00027] <0.0001] 0.00064 0.05242 0.4855
SPIRO n (active uses) 0 0 1 0 0 1
Praziquantel Row Percent 0.0% 0.0% 100.0% 0.0% 0.0%
Chisq PValue 0.57417] 0.64313§ 0.29799 0.76474 0.91429
Unspecified n (active uses) 13 1 1 0 0 15
Combination Row Percent 86.7% 6.7% 6.7% 0.0% 0.0%
Chisqg PValue 0.00015 0.2160Z4 0.05421 0.24639 0.6769
Unspecified n (active uses) 124 0 0 0 0 124
drench Row Percent 100.0% 0.0% 0.0% 0.0% 0.0%
Chisqg PValue <0.0001] <0.0001f <0.0001f 0.0008q 0.23074
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Q14. Please indicate in the table below any drench resistance tests you have undertaken between 2014 and 2018

2014 2015 2016 2017 2018

No drench resistance tests undertaken Il I Il (m Il
DrenchTest (formal on-farm multiple drench resistance test using
worm egg count reduction WECRT) n = n r =
DrenchCheck (worm egg count just before drenching and again
approximately 14 days after drenching) a a a r r
Worm egg count after drenching only (if 3 weeks or less after

o O m O m O

treatment)

14.1Proportion of respondents who undertook a drench resistance test in the fastears (20142018)

Table 141: Proportion of respondents who undertook a drench test in the last 5 years Table 142: Proportion of respondents who undertook a drench test in the last 5 yi@afShosen
by Regior{number respondents=188. P-values for cell chiquaes are coloured for enterprise,n=188.
significance for higher counts than expected (red) and for lower counts than expected
(blue).
. Was a drench test taken in last 5 years Chosen Was a drench test taken in last 5 years
Region .
Yes No Total enterprise Yes No Total
n 16 32 Merino x Merino |n 45 72 117
Central NSW Percentage |  33.33]  66.67 48 Percentage 38.46] 6154
. n 7 9 Merino wether |n 4 4 8
East Vic Percentage |  43.75|  56.25 16 Percentage 50.00/  50.00
n 7 20 Merino x Other |n 2 15 17
Northern NSW/Qld Percentage |  25.93]  74.07 27 Percentage 11.76]| 8824
. n 0 14 Meat x Meat n 18 26 44
A P | 14
SA Peninsula Percentage 000 100.00 Percentage 4091  59.09
Tasmania n 5 3 8 Other enterprise |n 0 2 2
Percentage 62.50 37.50 Percentage 0.00f 100.00
. n 13 20 n 69 119 188
Wi rn Austral Total
este ustralia Percentage 39.39 60.61 33 ota Percentage 36.7% 63.3%
Wi Mallee M n 21 21 42 Chi-square=8.315 df=4, P=0.0807.
immera Vatlee MUY | percentage | 50.00]  50.00
Total n 69 119 188
Percentage 36.7% 63.3%

Chi-square=20.165 df=6, P=0.0026
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14.2Drench resistance test undertaken Nationally any given yeafrom 20142018
Table 143; Proportion of drench resistaie tests undertaken nationally in any given year from 2014 to 2018

Drench tests taken
No test |DrenchTest |DrenchCheck |WEC after |Total
taken WECRT drench Responses
2014 n 154 15 13 6 188
Percentage 81.9% 8.0% 6.9% 3.2%)
2015 n 165 8 10 5 188
Percentage 87.8% 4.3% 5.3%) 2.7%
2016 n 163 4 14 7 188
Percentage 86.7% 2.1% 7.4% 3.7%
2017 n 153 6 18 11 188
Percentage 81.4% 3.2% 9.6% 5.9%
2018 n 157 5 17 9 188
Percentage 83.5% 2.7%) 9.0% 4.8%)
In any given year |n 792 38 72 38 940
Percentage 84.3% 4.0% 7.7% 4.0%
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Q15 If you didundertake any drench resistance testing, who assisted with the testing?

Vet or consultant
Govermnment agency advisor (e.g. Ag Departments, Local Land Services)

Drug company representative

=
=

0

[ Private laboratory
[ Rural Merchandise retailer
-

Other - Write In

15.1 Who assisted with drench resistance testing by Region
Table 151:; Proportionof agencies who assisted with d@nresistance testing by Region Share is the proportion of @bregs to the question and rate is the proportion of respondents who selected
the particular option within the questiorAsterisk (*) indicates significant difference between Regions P<0.01.

Region Vet or Govt Drug Private Rural Other Total Total
consult | Agency Rep Lab* Merch andiser Responses| Respondents
Central NSW n 2 3 2 4 1 2 14 13
Share 14.3%| 21.4% 14.3% 28.6% 7.1% 14.3%
Rate 15.4%| 23.1% 15.4% 30.8% 7.7% 15.4%
East Vic n 4 0 1 3 1 0 9 8
Share 44.4% 0.0% 11.1% 33.3% 11.1% 0.0%
Rate 50.0% 0.0% 12.5% 37.5% 12.5%) 0.0%
Northern n 3 2 3 4 0 1 13 12
NSW/QId Share 23.1%| 15.4%) 23.1% 30.8% 0.0% 7.7%
Rate 25.0%| 16.7%) 25.0% 33.3% 0.0% 8.3%
SA Peninsula n 0 0 0 2 1 0 3 2
Share 0.0% 0.0% 0.0% 66.7% 33.3% 0.0%
Rate 0.0% 0.0% 0.0% 100.0% 50.0% 0.0%
Tasmania n 2 0 0 1 1 0 4 4
Share 50.0% 0.0% 0.0% 25.0% 25.0% 0.0%
Rate 50.0% 0.0% 0.0% 25.0% 25.0% 0.0%
Western Australia|n 9 3 0 0 3 3 18 17
Share 50.0%| 16.7%) 0.0% 0.0% 16.7% 16.7%
Rate 52.9%| 17.6%) 0.0% 0.0% 17.6% 17.6%)
Wimmera Mallee |n 13 1 2 2 6 1 25 23
Murray Share 52.0% 4.0% 8.0% 8.0% 24.0% 4.0%
Rate 56.5% 4.3% 8.7% 8.7% 26.1% 4.3%
National n 33 9 8 16 13 7 86 79
Share 38.4%| 10.5% 9.3% 18.6% 15.1% 8.1%
Rate 41.8%| 11.4% 10.1% 20.3% 16.5% 8.9%
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15.2Who assisted with drench resistance testing Bhosen enterprise
Table 152: Percentage of agencies who assisted with drench resistance testing by Chosen ent8taisds the proportion of all responses to the question and rate is the proportion of respondents

who selected the particular option within the question.

Chosen enterprise Vet or Govt Drug Private Rural Other Total Total
consult | Agency Rep Lab Merch andiser Responses| Respondents

Merino x Merino n 18 7 4 9 12 6 56 52
Percentage 32.1%| 12.5% 7.1% 16.1%) 21.4% 10.7%
Chisq PValug 34.6%| 13.5% 7.7% 17.3%) 23.1% 11.5%)

Merino wethers n 2 1 0 2 0 0 5 5
Percentage 40.0%| 20.0% 0.0%) 40.0%) 0.0% 0.0%
Chisq PValug 40.0%| 20.0% 0.0% 40.0% 0.0% 0.0%

Merino x Other n 4 0 1 1 0 0 6 5
Percentage 66.7% 0.0% 16.7% 16.7% 0.0% 0.0%
Chisq PValug  80.0%) 0.0% 20.0% 20.0% 0.0% 0.0%

Meat x Meat n 8 1 3 4 1 1 18 16
Percentage 44.4% 5.6% 16.7% 22.2% 5.6% 5.6%
Chisq PValug  50.0%) 6.3% 18.8% 25.0% 6.3% 6.3%

Other enterprise n 1 0 0 0 0 0 1 1
Percentage 100.0%, 0.0% 0.0%) 0.0% 0.0% 0.0%
Chisq PValue 100.0% 0.0% 0.0% 0.0% 0.0% 0.0%

National n 33 9 8 16 13 7 86 79
Share 38.4%| 10.5% 9.3% 18.6% 15.1% 8.1%
Rate 41.8%| 11.4% 10.1% 20.3% 16.5% 8.9%
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Q16 Please rank how important the following factors are when deciding whether to treat ewes and weaners for worms.

Factors important for treating ewes Factors important for treating weaners
Very Somewhat Not Very Somewhat Not
. Important ) . Important .
important important  important important important  important
Seasonal weather conditions C C C C @) C . C
Results from faecal worm egg count c C c C C C s r
Results from fgecal worm egg count AND - - - - - - - -
worm species identification (larval culture)
Planned preventative treallmem, eg. A o A A . . A o
summer drench, pre-lambing
Condition score/appearance of sheep C C C c C C s c
Availability/quality of pasture c C C c C C C C
Time of year c r C C C c ' r
Presence of daggy sheep in mob C r . C (s C r r
Weak sheep when driven (poor exercise - - ~ 0 - - ~ ~
tolerance)
Convenience, e.g. when sheep are
C r o (e (e (e ' o

yarded for other purposes
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16.1 Factors of importance when deciding whether to drench evwassl weanersor worms by Region
16.1.1Ewes

Table 161: Importanceof factors when deciding to dren@wesby Region The figures in cells are the means with Not important scored &ofewhat important as 2, Important as 3 and
Very important as 4Bolded values with superscriptéetters NB L2 aid K20 O2YLI NRAaz2ya (KIFIG ARSYyGATFe LI MBnrovd NGhuinbeS &4 G KIF G ¢
of responses, thisilarge as respondents could rate multiple treatments.

Mean importance of factors by  Region
Wimmera
Factors when deciding to drench  ewes Cl\e;;trv\j“ East Vic :\\:gwga PeniSnAsula Tasmania X\L/JesfrtZIri; Mallee National | P-value
Murray

Planned preventative trt 3.3 3.6 3.1 3.4 3.6 3.4 3.3 3.3 0.359
Results from WEC 3.2 3.4 3.3 2.9 3.4 2.8 3.2 3.2 0.5826
Seasonal weather conditions 3.2 3.2 3.4 2.9 3.6 2.9 3.0 3.1 0.0825
Time of year 3.1 3.4 2.8 3.3 3.2 3.0 3.1 3.1 0.2333
Results from WEC+LarvalDiff 2.9 3.1% 3.32 2.4% 2.7 2.2° 2.6% 2.8 0.0192
Condition score 2.7 3.0 2.9 2.8 2.6 3.0 2.8 2.8 0.7599
Poor exercise tolerance 2.7 3.0%° 3.32 2.5% 2.420 2.4° 2.6% 2.8 0.0206
Availability-quality of pasture 2.4 2.9 2.9 2.8 2.7 2.7 2.8 2.7 0.6192
Daggy sheep 2.3 2.9 2.3 2.0 2.5 2.4 2.3 2.4 0.1922
Convenience 1.8 2.3 2.2 2.2 1.7 1.9 1.8 2.0 0.3355
N 511 207 355 101 93 371 454 2092
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16.1.2Weaners

Table 162; Importanceof factors when deciding to drenakeanersby Region The figures in cells are the means with Not important scored as 1, Somewhat important as 2, Impsrgant
and Very important as N = number of responses, this is large as respondents could ratiplaateatments.

Mean importance of factors by  Region

- Central . Northern SA . Western Wimmera .
Factors when deciding to drench  weaners NSW East Vic NSW/QId | Peninsula Tasmania Australia Mallee National | P-value
Murray

Results from WEC 3.3 3.3 3.3 2.9 3.9 3.1 3.3 3.3 0.7231
Planned preventative trt 3.4 3.5 3.0 3.5 3.7 3.1 3.2 3.3 0.2139
Seasonal weather conditions 3.1 3.5 3.5 2.9 3.5 3.1 3.1 3.2 0.2896
Condition score 2.9 3.1 2.9 2.9 3.1 3.2 2.8 3.0 0.6503
Time of year 3.2 3.3 2.8 3.3 2.9 3.0 2.9 3.0 0.2061
Availability-quality of pasture 2.6 3.1 3.0 2.8 3.3 2.9 2.9 2.9 0.769

Results from WEC+LarvalDiff 3.0 3.1 3.3 2.0 3.4 2.4 2.7 2.8 0.0687
Poor exercise tolerance 2.8 2.9 3.2 2.4 2.9 2.4 2.7 2.8 0.1179
Daggy sheep 2.6 3.1 2.6 2.3 3.0 25 25 2.6 0.235

Convenience 1.9 2.3 2.3 2.1 2.0 1.8 1.8 1.9 0.2266
N 449 170 286 91 80 348 412 1836
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16.2Factors of importance when deciding whether to drench ewasd weanersor worms by Chosen enterprise

16.2.1Ewes

Table 163: Importanceof factors when deciding to drengwesby Chosen enterpriseThe figures in cells are the means with Not important scored as 1, Somewhat important as 2,
Important as 3 and Very important asM = number of responses, this is large as respaotsleould rate multiple treatments.

Mean importance of factors by Chosen enterprise
Factors when deciding to drench ewes Mermo X Merino Merino x Meat x Other A”. P-value
Merino wethers Other Meat Enterprise | enterprises

Planned preventative trt 3.3 3.1 3.1 3.5 3.5 3.3 0.3892
Results from WEC 3.2 3.6 2.6 3.2 3.7 3.2 0.5763
Seasonal weather conditions 3.1 3.5 3.1 3.1 3.6 3.1 0.4305
Time of year 2.9 3.3 3.3 3.3 3.3 3.1 0.1235
Results from WEC+LarvalDiff 2.7 3.2 25 2.9 3.2 2.8 0.7012
Condition score 2.9 2.9 2.7 2.7 34 2.8 0.4568
Poor exercise tolerance 2.7 2.9 2.8 2.9 3 2.8 0.753
Availability-quality of pasture 2.7 3 2.7 2.7 3.1 2.7 0.7169
Daggy sheep 2.3 25 2.8 23 24 24 0.3727
Convenience 2 23 1.9 1.7 1.9 2 0.2266
N 1318 70 179 453 72 2092
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16.2.2Weaners

Table 164: Importanceof factors when deciding to drenakeanersby Chosen enterpriseThe figures in cells are the means with Not important scored as 1, Somewhat important as 2,
Importantas 3 and Very important as M.= number of responses, this is large as respondents could rate multiple treatments.

Mean importance of factors by Chosen enterprise
- Merino x Merino Merino x Meat x Other All

Factors when deciding to drench weaners Merino wethers Other Meat Enterprise | enterprises P-value
Results from WEC 3.3 3.4 2.7 3.1 3.8 3.3 0.6259
Planned preventative trt 3.2 3.5 3.4 3.3 3.8 3.3 0.6458
Seasonal weather conditions 3.2 3.5 3.1 3.2 3.5 3.2 0.8993
Condition score 3 2.4 2.8 2.9 3.3 3 0.4505
Time of year 2.9 3.4 3.6 3.1 3.2 3 0.1019
Availability-quality of pasture 2.8 2.4 2.9 3 3 2.9 0.6224
Results from WEC+LarvalDiff 2.7 3.1 2.6 3.1 3.3 2.8 0.4107
Poor exercise tolerance 2.8 2.4 2.7 2.9 2.6 2.8 0.7628
Daggy sheep 2.6 25 2.9 2.7 1.8 2.6 0.2457
Convenience 2 2.4 2 1.7 1.8 1.9 0.1369
N 1195 73 128 392 48 1836
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Q17. Have you tested or treated for Liver fluke in the last 5 years in your chosen enterprise?
17.1Proportion of respondents who tested or treated for liver fluke in the last five years (2@DA48) by Region

Test or Trt Liver fluke?
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Figure 171: Proportion of respondents who tested or treated for Liver fluke in the last5  Figure 7-2: Analysis of means for proportions of respondewtso tested or treated
years (2014£018) by Region, total number of respondents QE271, chisquare=14.347,  for Liver fluke in the last 5 years (202818) by RegiarBack line indicates the

df=6, P=0.0260. Region mean distance from the overall mean, red dot indicates the mean is
significantly different from the overall mean, green dot indicates the mean does
Table 171: Proportion of respondents who tested or treated for Livekk# over 5 years differ significantly from the overall mean.
(20142018)by Region
Region n | Proportion who tested or treated for
Liver fluke over 5 years (%)
Central NSW 63 22.2
East Vic 28 21.4
Northern NSW/QId 49 20.4
SA Peninsula 16 6.3
Tasmania 11 18.2
Western Australia 45 4.4
Wimmera Mallee Murray 59 6.8
All Regions 271 14.4
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17.2 Proportion of respondents who tested or treated for liver fluke in the last five years (22048) by Chosen enterprise
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Figure 173: Proportion of respondents who tested or treated for Liver fluke in the last 5
years (2014018) by Chosen enterprise, total number of respondents @71, chi

square=10.677, df=4, P=0.0304.

Table 172: Proportion of respondents who tested or treated foiver fluke over 5 years

(20142018)by Chosen enterprise

Region n | Proportion who tested or treated for
Liver fluke over 5 years (%)
Merino x Merino 168 10.7
Merino wethers 14 35.7
Merino x Other 26 7.7
Meat x Meat 58 20.7
Other enterprise 5 40.0
All Regions 271 14.4
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Figure I7-4: Analysis of means for proportions of respondewtso tested or treated
for Liver fluke in the last 5 years (202818) by Chosen enterprisBlack line
indicates the Region mean distance from the overall mean, red dot indicates the
mean is significantlyifferent from the overall mean, green dot indicates the mear
does not differ significantly from the overall mean.
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Q18. Please fill out the table below for diagnostic testing and treatments for liver fluke from 2014 to 2018:

Did not test
2014 s
2015 r
2016 c
2017 c
2018 s
hyte (Kz2as$s

Did you test for Liver fluke?

Positive test for Liver Fluke

“
C
C
c

(&

g K2

-

Negative test for liver fluke

Did not treat

-

Did you treat for Liver fluke?
Treated with chemicals
C
C
C
c

C

yagSNBER W, Saélivarukev mT

18.1Testingfor Liverfluke inany givenyear(2014-2018) - National

Table 181: National goportion of respondentswvho tested or did not test for Liver fluke any given year (2012018) total number of respondents=39

Test for Liver fluke
Positive |Negative | Did not Total
Year test test test Responses
2014 n 6 12 12 30
Percentage [20.0% 40.0% 40.0%
Chisq PValue|0.95916 |0.51115 |0.60271
2015 n 3 8 16 27
Percentage [11.1% 29.6% 59.3%
Chisq PValue|0.28433 |0.75404 |0.33001
2016 n 8 7 12 27
Percentage [29.6% 25.9% 44.4%
Chisq PValue|0.28976 |0.5171 |0.87677
2017 n 6 11 14 31
Percentage [19.4% 35.5% 45.2%
Chisq PValue|0.89534 |0.81744 ]0.91431
2018 n 6 9 12 27
Percentage [22.2% 33.3% 44.4%
Chisq PValue|0.83606 [0.98308 |0.87677
Average n 29 47 66 142
Year Percentage |20.4% 33.1% 46.5%

yasSNBR FdzZNIKSNI) ljdzSadAzya 2y
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18.2 Testing for Liver flukever 5 years

18.2.1 Testing for Liver fluke over 5 years by Region

Table 182: Proportion of respondents whiested or did not test for Liveituke over5 yearsby Region

Region Test for Liver fluke
Positive | Negative |Did not Total
test test test responses

n 6 6 9 21
Central NSW Percentage 28.6% 28.6% 42.9%

Chisq PValue 0.74342 0.39429 |0.52091

n 2 4 1 7
East Victoria Percentage 28.6% 57.1% 14.3%

Chisq PValue 0.85011 0.48536  |0.36061

n 3 4 3 10
Northern NSW/QId Percentage 30.0% 40.0% 30.0%

Chisq PValue 0.75183 0.98473 |0.80408

n 0 1 1 2
SA Peninsula Percentage 0.0% 50.0% 50.0%

Chisq PValue 0.4795 0.83056 |0.71153

n 1 1 2 4
Tasmania Percentage 25.0% 25.0% 50.0%

Chisq PValue 1 0.62826  |0.60099
Western Australia n 0 2 0 2

Percentage 0.0% 100.0% 0.0%

Chisq PValue 0.4795 0.18462  |0.40538
Wimmera Mallee Murray n 1 3 2 6

Percentage 16.7% 50.0% 33.3%

Chisq PValue 0.68309 0.71092 |0.95743
All Regions n 13 21 18 52

Percentage 25.0% 40.4% 34.6%
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18.2.2 Testing for Liver fluke over 5 years by Chosen enterprise
Table 183: Proportion ofrespondents whdested or did not test for Livetuke over 5 years by Chosen enterprise

Chosen enterprise

Test for Liver fluke

Positive | Negative |Did not Total
test test test responses

n 7 9 7 23
Merino x Merino Percentage 30.4% 39.1% 30.4%

Chisq PValue 0.60217 0.92459 |0.73327

n 0 3 2 5
Merino wethers Percentage 0.0% 60.0% 40.0%

Chisq PValue 0.26355 0.49007 |0.83785

n 1 2 2 5
Merino x Other Percentage 20.0% 40.0% 40.0%

Chisq PValue 0.82306 0.9892 0.83785

n 4 6 5 15
Meat x Meat Percentage 26.7% 40.0% 33.3%

Chisq PValue 0.89728 0.9813 0.93274

n 1 1 2 4
Other enterprise Percentage 25.0% 25.0% 50.0%

Chisq PValue 1 0.62826  |0.60099
All Regions n 13 21 18 52

Percentage 25.0% 40.4% 34.6%
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18.3 Treat for Liver flukén any given year (201:2018)- National

Table 184: National poportion of respondentswvho tested or did not test for Liver fluke in any given year (20048).Total number of respondents=31.

Treated Did not Total
with treat Responses
Year chemicals
2014 n 11 11 22
Percentage 50.0% 50.0%
Chisq PValue |0.86016 0.8524
2015 n 12 7 19
Percentage 63.2% 36.8%
Chisq PValue |0.53123 0.50844
2016 n 11 11 22
Percentage 50.0% 50.0%
Chisq PValue |0.86016 0.8524
2017 n 12 11 23
Percentage 52.2% 47.8%
Chisq PValue |0.97085 0.96921
2018 n 12 12 24
Percentage 50.0% 50.0%
Chisq PValue |0.85401 0.84592
Average |n 52 58 110
Year Percentage 47.3% 52.7%
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18.4 Treating for Liver fluke over 5 years

Table 185: Proportion of respondents who treated for liver fluke in the last 5 years by Table 186: Proportion of respondents who treated for liver fluke over 5 years by Chor

Region. enterprise.
Treated Did not |Total Tr.eated Did not |Total
with Chosen with
. . treat Responses . . treat Responses

Region chemicals enterprise chemicals

n 8 4 12 Merino x Merino  |n 9 8 17
Central NSW Percentage [66.7% 33.3% Percentage [52.9% 47.1%

Chisq PValue|0.60558 0.5637 Chisq PValue|0.88501 0.87155

n 3 2 5 Merino wether n 3 1 4
East Vic Percentage |60.0% 40.0% Percentage |75.0% 25.0%

Chisq PValue|0.89393 0.8815 Chisg PValue|0.60184 0.55967

n 5 4 9 Merino x Other n 1 1 2
Northern NSW/QId Percentage |55.6% 44.4% Percentage [50.0% 50.0%

Chisq PValue|1 1 Chisq PValue|0.91605 0.90619

n 0 0 0 Meat x Meat n 5 5 10
SA Peninsula Percentage |- - - Percentage [50.0% 50.0%

Chisq PValue Chisq PValue|0.81366 0.79215

n 1 2 3 Other enterprise |n 2 1 3
Tasmania Percentage |33.3% 66.7% Percentage |66.7% 33.3%

Chisq PValue|0.60558 0.5637 Chisq PValue|0.79625 0.77283

n 0 1 1 N 20 16 36
Western Australia Percentage |0.0% 100.0% Total Percentage 55.6% 44.4%

Chisq PValue|0.45606 0.40466

n 3 3 6
Wimmera Mallee Murray |Percentage |50.0% 50.0%

Chisq PValue|0.85513 0.83826
Total n 20 16 36

Percentage [55.6% 44.4%
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Q19 If you treated your sheep for Liver fluke in 2018, please give details of those treatments below.

Sheep class

Monin Adult  Maiden  Lambsand  Unmated hoggets/  Adult Product used

ewes ewes weaners yearlings wethers

N = = C o coor | ]
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19.1 Liver fluke treatments bynonth ¢ National
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Figure 191: Liver fluke treatments in 2018 by monds a proportion of total treatments givesver all classegotal responses=89
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19.2 Liver fluke treatments in 2018 by class aRdgion
Table 191: Mean number of times Liver fluke was treated in 2018 by clas$egibn(Total number of respondents fdhis questionn=15).

Mean number of Liver fluke treatments

All Classes Adult Ewes Adult wethers Hoggets Lambs & Weaners Maiden Ewes Rams
Regions N | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Central NSW 26 2.4 (1-4) 6.0 2.5(1-4) 5.0 2.0 (1-3) 3.0 2.7 (1:4) 4.0 2.3 (1-:4) 3.0 2.7 (1:4) 5.0 2.6 (1-4)
East Vic 3 1.7 (1-3) 1.0 3.0 1.0 1.0 0.0 . 0.0 . 0.0 . 1.0 1.0
Northern NSW/QId 12 15(1-2) 2.0 15(1-2) 1.0 2.0 2.0 1.5(1-2) 1.0 2.0 2.0 1.5(1-2) 4.0 1.3(1-2)
South Australia 0 - 0 - 0 - 0 - 0 - 0 - 0 -
Tasmania 0 - 0 - 0 - 0 - 0 - 0 - 0 -
Western Australia 2 1.0 (1-1) 1.0 1.0 0.0 - 0.0 - 0.0 - 1.0 1.0 0.0 -
Wimmera Mallee Murray 2 1.0 (1-1) 1.0 1.0 0.0 - 0.0 - 0.0 - 1.0 1.0 0.0 -
All Regions 45 2.0 11 2.1 7 1.9 5 2.2 5 2.2 7 1.9 10 1.9
P-value 0.0929 0.4951 0.5689 0.3743 1.0 0.5180 0.2947

n = total responses

19.3 Liver fluke treatments in 2018 by class a@tosen enterprise

Table 192: Mean number of times Liver fluke was treated in 2018 by class and Chosen entefptaengmber of respondents fahis questionn=15).

Mean number of Liver fluke

treatments

All Classes Adult Ewes Adult wethers Hoggets Lambs & Weaners Maiden Ewes Rams

Chosen enterprise n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Merino ewes joined to Merino rams | 18 1.3(1-2) 3 1.3(1-2) 2 1.5(1-2) 3 1.3(1-2) 2 1.5(1-2) 3 1.3(1-2) 5 1.2(1-2)
Merino wethers 9 2.4 (1-3) 2 2.5(2-3) 2 2.0(1-3) 1 3.0 2 2.0(1-3) 1 3.0 1 3.0
Merino ewes joined to Other rams 3 1.0 (1-1) 1 1.0 1 1.0 0 - 0 - 0 - 1 1.0

Meat ewes joined to Meat rams 7 2.3(1-4) 3 2.7(1-4) 1 2.0 0 - 0 - 1 1.0 2 2.5(1-4)
Other enterprise 8 3.1(1-4) 2 2.5(1-4) 1 3.0 1 4.0 1 4.0 2 2.5(1-4) 1 4.0

All Enterprises 45 2.0 11 2.1 7 1.9 5 2.2 5 2.2 7 1.9 10 1.9
P-value 0.0929 0.5495 0.5884 0.1856 0.3311 0.5180 0.2751
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19.4 Active ingredients used for Liver fluke treatment in 2018.
Table 193; Active ingredientsised to treat Liver fluke in 2018 as a proportion of the total.

Active used % of Total

BZ Triclabendazole 40.3%
SAL-P Closantel 21.0%
BZ Oxfendazole+BZ Triclabendazole 16.1%
ML Abamectin+SAL-P Closantel 9.7%
ML Abamectin+BZ Albendazole+SAL-P Closantel+LEV Levamisole 8.1%
ML Moxidectin+BZ Triclabendazole 4.8%

82| Benchmarking Australiann®epParasite Gntrol



Q20Pleasandicatehow important the following factors are when deciding to treat liger fluke

Q20Pleasendicate how important the following factors are when deciding to treat fdriver fluke

Results from liver fluke test (fascal test, ELISA
antibody blood test or faecal antigen test)

Time of year/strategic treatments
Appearance/condition of sheep
Seasonal weather conditions

After grazing ‘flukey' paddocks

Very important

c

c

c

(o

e

Important
o

c
c
(o

C

Somewhat Important

-

-

-

(o

(o

Notimportant

-

-

-

C

C

20.1 Factors of importance when deciding treat for Liver flukeby Region

Table 201: Importanceof factors when deciding ttreat for Liver flukeby Region The figures in cells are the means with Not important scored as 1, Somewhat important as 2, Important as

3 and Very important as 4.

Mean importance of factors by  Region

- Central . Northern SA . Western Wimmera .
Factors when deciding to drench ewes NSW East Vic NSW/QId | Peninsula Tasmania Australia Mallee National | P-value
Murray
Results from Liver fluke test 3.4 3.8 3.1 - 3.0 4.0 3.0 3.4 0.6869
Time of year/strategic treatments 3.2 3.4 3.3 - 3.0 - 3.5 3.3 0.9549
Appearance/condition of sheep 3.3 2.0 2.7 3.0 4.0 - 3.0 3.0 0.3757
Seasonal weather conditions 3.0 3.2 2.9 3.0 3.0 - 2.7 3.0 0.9640
After grazing 6flukeyd paddo 2.9 2.8 2.2 - - - 3.0 2.7 0.6649
N 48.0 21.0 31.0 2.0 4.0 1.0 14.0 121

20.2Factors of importance when deciding treat for Liver fluke byChosen enterprise

Table 202: Importanceof factors when decidingp treat for Liver flukeby Chosen enterpriseThe figures in cells are the means with Not important scored as 1, Somewhat important as 2,

Important as 3 and Very important as 4.

Mean importance of factors by Chosen enterprise

- Merino x Merino Merino x Meat x Other All
Factors when deciding to drench ewes Merino wethers Other Meat Enterprise | enterprises P-value
Results from Liver fluke test 3.1 3.0 4.0 3.7 3.0 3.4 0.7142
Time of year/strategic treatments 2.7 3.8 3.5 3.6 3.5 3.3 0.5145
Appearance/condition of sheep 2.8 4.0 3.0 2.6 4.0 3.0 0.1914
Seasonal weather conditions 2.5 3.8 3.0 3.0 4.0 3.0 0.1228
After grazing 6flukeyd paddo 1.9 3.3 3.0 3.1 3.5 2.7 0.1359
N 48.0 15.0 9.0 39.0 10.0 121
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Q21. In 2018, if you had blowfly strike on your reporting property for your chosen enterprise, please provide details bielave blank if no
sheep struck.

% Lambs % Unmated
% Adult % Maiden and hoggets/ % Adult
ewes ewes weaners yearlings wethers % Rams
affected affected affected affected affected affected

Breech strike

Body strike

21.1Proportion of respondents who reported flystrike
21.1.1 Proportion of respondents who reported flystrikeAll types of flystrike

Table 211: Proportion of respondentseporting flystrikein 2018 by Region. Table 212: Proportion of respondentseporting flystrike in 2018 bghosen

enterprise.
Region n Proportion reporting flystrike (%) Chosen enterprise n Proportion reporting flystrike (%)
Central NSW 83 50.6 Merino X Merino 220 53.6
East Vic 44 45.5 Merino wether 16 37.5
Northern NSW/QId 62 46.8 Merino x Other 36 44.4
SA Peninsula 20 40.0 Meat x Meat 69 37.7
Tasmania 13 53.9 Other enterprise 13 46.2
Western Australia 53 54.7 All enterprises 354 48.6%
Wimmera Mallee Murray | 79 46.8 ChiSq=6.647, df=£=0.1558
National 354 48.6%

ChiSg=2.023, df=6, P=0.9175

2011 survey reported 78% reported breech strike in ewes and 45% in wethers, 68% body strike in ewes and 49% in wethais a2X& than average year which may
have resulted iower incidence of flystrike.
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21.1.2 Proportion of respondents who reporteldreech strike

Table21-3: Proportion of respondents who reported breech strike by class of sheep and RBgiatues are for a chjuare test, for eachlass Shaded cells indicateepcentageof
respondents that are significantly higher than the national proportion (red) or significantly lower (blue).

Adult ewes Maiden ewes Lambs and weaners Hoggets Wethers Rams
Region n % n % n % n % n % n %
Central NSW 83 37.4 83 27.7 83 36.1 83 10.8 83 6.0 83 9.6
East Vic 44 36.4 44 27.3 44 29.6 44 9.1 44 15.9 44 11.4
Northern NSW/QId 62 27.4 62 17.7 62 22.6 62 9.7 62 4.8 62 6.5
SA Peninsula 20 25.0 20 25.0 20 15.0 20 10.0 20 5.0 20 15.0
Tasmania 13 46.2 13 46.2 13 53.9 13 15.4 13 7.7 13 15.4
Western Australia 53 50.9 53 39.6 53 50.9 53 30.2 53 13.2 53 28.3
Wimmera Mallee Murray | 79 36.7 79 25.3 79 31.7 79 8.9 79 2.5 79 7.6
All Regions 354 37.0 354 27.7 354 33.6 354 13.0 354 7.4 354 12.1
P-value 0.1978 0.1643 0.0099 0.0308 0.1074 0.0227

Table 214: Proportion of respondents who reported breech strike by class of sheefChnden enterprise® values are for a chguare test, for eachlass Shaded cells indicateepcentages
of respondents that are significantly higher than the national proportred) or significantly lower (blue).

Adult ewes Maiden ewes Lambs and weaners Hoggets Wethers Rams
Chosen enterprise n % n % n % n % n % n %
Merino x Merino 220 38.6 220 32.3 220 36.8 220 17.7 220 10.5 220 15.5
Merino wethers 16 18.8 16 0.0 16 18.8 16 6.3 16 12.5 16 0.0
Merino x Other 36 41.7 36 22.2 36 33.3 36 2.8 36 0.0 36 8.3
Meat x Meat 69 31.9 69 21.7 69 27.5 69 5.8 69 15 69 5.8
Other enterprise 13 46.2 13 30.8 13 30.8 13 7.7 13 0.0 13 15.4
All enterprises 354 37.0 354 27.7 354 33.6 354 13.0 354 7.4 354 12.1
P-value 0.3589 0.0058 0.4089 0.0084 0.0031 0.0394

2011 survey reported 78% respondents reporting breech strike in ewes, 35% in weaners, 45% in wethers and 20% in rams
2003 surveyeported 82% respondenteporting breechstrike in ewes, 70% in weaners, and 50% in wethers.
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21.1.2 Proportion of respondents who reporteldlody strike

Table 215:; Proportion d respondents who reported bodstrike by class of sheep and RegiBnjalues are for a eeiquare test, for eachlass Shaded cells indicateepcentagef
respondents that are significantly higher than the national proportion (red) or significantly lower (blue).

Adult ewes Maiden ewes Lambs and weaners Hoggets Wethers Rams
Region n % n % n % n % n % n %
Central NSW 83 15.7 83 12.1 83 21.7 83 6.0 83 1.2 83 6.0
East Vic 44 20.5 44 11.4 44 20.5 44 4.6 44 9.1 44 6.8
Northern NSW/QId 62 14.5 62 6.5 62 22.6 62 6.5 62 1.6 62 1.6
SA Peninsula 20 0.0 20 5.0 20 10.0 20 10.0 20 0.0 20 0.0
Tasmania 13 15.4 13 15.4 13 15.4 13 7.7 13 0.0 13 0.0
Western Australia 53 26.4 53 22.6 53 32.1 53 15.1 53 5.7 53 13.2
Wimmera Mallee Murray | 79 5.1 79 2.5 79 13.9 79 5.1 79 2.5 79 1.3
All Regions 354 14.4 354 10.2 354 20.6 354 7.3 354 3.1 354 4.8
P-value 0.0029 0.0116 0.2213 0.4925 0.2074 0.0258

Table 216: Proportion of respondents who reported bodytrike by class of sheep and Chosen enterpfsealues are for a chuare test, for eachlass Shaded cells indicateepcentages
of respondents that are significantly higher than the national proportion (red) or significantly lower (blue).

Adult ewes Maiden ewes Lambs and weaners Hoggets Wethers Rams
Chosen enterprise n % n % n % n % n % N %
Merino x Merino 220 13.6 12.3 25.5 10.0 4.1 6.4
Merino wethers 16 6.3 6.3 0.0 6.3 6.3 0.0
Merino x Other 36 19.4 8.3 19.4 2.8 0.0 2.8
Meat x Meat 69 14.5 4.4 10.1 2.9 1.5 2.9
Other enterprise 13 23.1 15.4 23.1 0.0 0.0 0.0
All enterprises 354 14.4 354 10.2 354 20.6 354 7.3 354 3.1 354 4.8
P-value 0.6376 0.2888 0.0032 0.0893 0.2947 0.2940

2011 surveyeported 68% respondents reporting body strike in ewes, 34% in weaners, 49% in wethers and 12% in rams
2003 survey reported5% respondents reporting body strike in ewes, 54% in weaners and 44% in wethers
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21.2Reported incidence of flystrike
21.2.1 Reported incidence of flystrike lall types andRegion

Table2172a Sy AYyOARSYyOS 27F FtaadNR{1S | & typebdNyattikeandiRedloff. 2 F NBaALIRYRSydQa Tt 201
Mean incidence of flystrike (%)

All Flystrike Breech strike Body strike Pizzle strike Poll strike
Region n Mean (Range) n Mean (Range) n Mean (Range) n Mean (Range) n Mean (Range)
Central NSW 157 | 3.4 (0.00:100)* | 103 | 3.0 (0.001100) | 51 3.4 (0.1-28) 0 - 3 17.3 (0.550)
East Vic 90 2.6 (0.415)° 56 2.7 (0.415)° 32 2.4 (1-10p 0 - 1 0.5
Northern NSW/Qld 98 | 3.0 (0.0:20y | 55 3.3(0.520) 33 | 1.9 (0.0:10p® 4 475 5 6.2 (0.210)
SA Peninsula 24 2.0 (0.15) 19 1.9 (0.5 5 2.6 (0.25)® 0 - 0 -
Tasmania 30 3.3 (0.:10)® 23 3.9 (:-10p® 7 1.4 (0.3 0 - 0 -
Western Australia 181 | 1.5(0.05100 | 115 1.6 (0.1:10) 60 1.4 (0.:10) 4 1.3 2 1.3(%-1.5)
Wimmera Mallee Murray 115 | 1.9 (0.00520)%° | 89 1.8 (0.1:15)¢ 24 | 2.4(0.00530® | 1 130 1 2.0
All Regions 694 24 460 24 212 25 9 2.8 12 7.3
P-value 0.0233 <0.0001 0.0031 0.0416 0.7925
n = total responsesvalues within columsinot sharing a letter in the superscript are significantly different
21.2.2Reported incidence of flystrikdy all typesand Chosen enterprise
Table218:a Sy AYyOARSYyOS 2F FfteadNAR]1S | & typebiNyBttikeaNdChazeh ertefprisBl B a L2 Yy RSy G Qa Tt 201

Mean incidence of flystrike (%)
All Flystrike Breech strike Body strike Pizzle strike Poll strike

Chosen enterprise n | Mean (Range) | n | Mean (Range) | n | Mean (Range) | n | Mean (Range) | n | Mean (Range)
Merino ewes joined to Merino rams 505 (2.4 (0.005100)?| 331 | 2.4 (0.0:100) | 157 | 2.1 (0.00530) | 7 3.0 (1-5) 9 8.4 (0.250)
Merino wethers 16 | 3.8 (0.00:10 | 9 3.6 (0.0018) 4 3.4(0.510) 1 4.0 2 5.7 (1.410)
Merino ewes joined to Other rams 57 |2.6 (0.12520)%° | 38 | 2.9(0.12520) | 18 | 2.0(0.12510) | 1 0.2 0 -
Meat ewes joined to Meat rams 91 | 2.3(0.0:28)® | 65 | 2.1(0.0:15) | 25 2.9 (0.1:28) 0 - 1 15
Other enterprise 25 | 2.7(0.1-10° | 17 2.4 (1-9) 8 3.4 (0.1:10) 0 - 0 -
All Enterprises 694 24 460 24 212 25 9 2.8 12 7.3
P-value 0.0059 0.2364 0.7404 0.2771 0.7866

n= total responsesv/alues within colums notsharing a letter in the superscript are significantly different
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21.2.3Reported incidence of Bech strike by Region

Table219: a Sy AYyOARSYyOS 2F O6NBSOK &aiGNAR{1S Fa | LINRBLRNIAZY 2F NBalLRyRSyidQa Ft201 Ay
Mean incidence of Breech strike (%)

All Classes Adult Ewes Adult wethers Hoggets Lambs & Weaners Maiden Ewes Rams
Region N Mean (Range) n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Central NSW 103 | 3.0 (0.001-100)° | 31 |4.7 (0.00:100)| 4 1.4(0.52) 9 | 2.3(0.1:100) | 29 | 2.3(0.00%15) | 22 | 1.3 (0.015) 8 4.9 (1-10)
East Vic 56 2.7 (0.4-15)¢ 16 2.5(0.46) 7 2.4 (1-5) 4 2.5 (1-5) 13 | 3.9(0.515) | 12 1.8 (1-4) 4 3.0 (1-5)
Northern NSW/QId 55 3.3 (0.5-20)#° 17 3.3(1-9) 3 2.3 (1:10) 6 4.7 (1-:10) 14 3.7 (1-:20) 11 2.8 (1-5) 4 2.0 (1-5)
South Australia 19 1.9 (0.1-5)%c 5 1.8 (0.25) 1 5.0 2 2.6 (0.25) 3 0.8 (1-2) 5 1.5 (0.15) 3 2.1 (0.25)
Tasmania 23 3.9 (1-10)°¢ 6 3.3(1-9) 1 1.0 2 3.5(2-5) 6 3.8 (1-8) 6 4.5 (1-10) 2 5.5 (1-10)
Western Australia 115| 1.6(0.1-10)° 28 1.3 (0.15) 7 1.1(0.52) 16 1.5 (0.15) 27 2.1 (1-10) 22 1.6 (1-5) 15 1.2 (0.22)
Wimmera Mallee Murray | 89 1.8 (0.1-15)P 29 1.5 (0.35) 2 1.1(0.2:2) 7 1.3(0.32) 25| 2.2(0.215) | 20 | 1.6(0.510) 6 3.0 (1-10)
All Regions 460 2.4 132 2.7 25 1.8 46 2.3 117 2.6 98 1.9 42 2.7
P-value <0.0001 0.3488 0.0735 0.3678 0.8862 0.9421 0.6920
Note: r= total responsesValues within columa not sharing a letter in theuperscript are significantly different
21.24 Reported incidence of Body strike by Region
Table2110: a Sy AYyOARSYyOS 2F o62Reé alGNR{1S Fa F LINBLERNIAZ2Y 2F NBaAaLRYRSyiGiQa Ft201 Ay HAawmy

Mean incidence of Body strike (%)

All Classes Adult Ewes Adult wethers Hoggets Lambs & Weaners Maiden Ewes Rams
Region N | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Central NSW 51 |3.4(0.1-28) 13 | 4.4 (0.:28)* | 1 2.0 5 2.9(0.510) | 18 | 3.2(0.210) 9 1.9 (0.210) 5 4.6 (1-14)
East Vic 32 2.4 (1-10) 9 2.3 (1-5)¢ 4 4.0 (1-10) 2 1.5(1-2) 9 2.4 (1-10) 5 1.6 (1-2) 3 2.3 (1-5)
Northern NSW/QId 33 119(0.01-10) | 9 1.3 (0.55® 1 1.0 4 1.3(1-2) 14 | 2.4(0.0:10) | 4 1.0 (1-1) 1 5.0
South Australia 5 2.6 (0.2-5) 0 - 0 - 2 5.0 (55) 2 1.1 (0.22) 1 1.0 0 -
Tasmania 7 1.4(0.1-3) 2 0.6 (0.1:-1)® 0 - 1 3.0 2 2.0 (1-3) 2 1.0 (1-1) 0 -
Western Australia 60 | 1.4(0.1-10) | 14 | 0.8 (0.:1)® 3 0.7 (0.21) 7 1.6 (0.25) 17 | 2.0(0.12510) | 12 | 1.7 (0.210) 7 0.9 (0.21)
Wimmera Mallee Murray 24 2.4 (0.005-30)| 4 | 0.8(0.0052)° | 2 1.0 (1-1) 4 2.3(0.35) 11 | 3.8(0.1:30) 2 0.3 (0.1:0.5) 1 1.0
All Regions 212 2.2 51 2.1 11 2.1 25 2.2 73 2.7 35 1.5 17 2.5
P-value 0.0031 0.0050 0.1680 0.4064 0.6545 0.1629 0.1143

Note:n= total responses/alues within colums not sharing a letter in the superscript are significantly different

HAMY

Mean breech strike incidence in ewes in 2011 was 4.1%, body strike was 5.5%thgdiier conditions in 2018 may have contributed to a reduced incidence of flystrike|

2017 AWI Merino Husbandry Practices Survey reported a national mean of 1.0% breech strike in ewes.

2003 survey reported incidence of breech strike in ewes was 2.2%,diokie was 1.0%.
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21.2.3 Reported incidence of Breech strike by Region

Table211l: aSty AyOARSYyOS 2F O6NBSOK aidNATS Fa | LINRPLRNIA2Y 2F NBALRYRSyGiQa Ft201 AY HAMmMYy
Mean incidence of Breech strike (%)

All Classes Adult Ewes Adult wethers Hoggets Lambs & Weaners Maiden Ewes Rams
Chosen enterprise N | Mean (Range) | n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Merino x Merino 2.4 (0-100) 86 | 2.8(0-:100) | 22 1.6 (0.1:5) 39 | 22(0.:100) | 79 | 2.4(0.:15) | 72 1.9 (0-10) 33 | 2.9(0.2100)
Merino wethers 3.6 (0-8) 3 3.3(0-5) 2 5.0 (55) 1 8.0 3 1.3(0-2) 0 - 0 -
Merino x Other 2.9 (0.1-20) 15 | 2.7 (0.410) 0 - 1 2.0 12 | 4.1(0.:20) 7 1.7 (1-4) 3 2.3 (1-5)
Meat x Meat 2.1 (0-15) 22 1.9 (0-5) 1 1.0 4 1.1(0.32) | 19| 28(15 | 15| 2.0(010) 4 1.8 (1-4)
Other enterprise 2.4 (1-9) 6 3.7 (1-9) 0 - 1 2.0 4 2.3 (1-5) 4 1.5 (1-2) 2 1.0 (1-1)
All enterprises 460 2.4 132 2.4 25 2.7 46 2.3 117 2.6 98 1.9 42 2.7
P-value 0.2364 0.3488 0.0735 0.3678 0.8862 0.9421 0.6920
Note:n= total responses
21.2.4 Reported incidence of Body strike by Region
Table21122 a Sty AYyOARSYyOS 2F o62Re& &UGNARTS & F LINBLRNIAZ2Y 2F NBaALRYRSyidQa Ft201 AY uHamy 0@

Mean incidence of Body strike (%)
All Classes Adult Ewes Adult wethers Hoggets Lambs & Weaners Maiden Ewes Rams

Chosen enterprise N | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Merino x Merino 157| 2.1(0-30) | 30 1.1 (0-4) 9 1.4(0.23) | 22| 2.4(0.210) | 56| 2.7(030) |26 | 1.7(0.210) | 14 | 25(0.214)
Merino wethers 4 | 3.4(0.5-10) 1 1.0 1 10.0 1 2.0 0 - 1 0.5 0 -
Merino x Other 18 | 2.0(0.1-10) 7 1.4 (0.15) 0 - 0 - 7 3.0 (0.1:10) 3 1.3 (1-2) 1 1.0
Meat x Meat 25| 2.9(0.1-28) | 10 | 46(0.1:28) | 1 1.0 2 0.7 (0.31) 7 2.1 (1-4) 3 1.0 (1-1) 2 3.0 (1-5)
Other enterprise 8 | 34(0.1-10_ | 3 5.0 (0.2:10) 0 - 0 - 3 3.7 (0.:10) 2 0.6 (0.%:1) 0 -
All enterprises 212 2.2 51 2.1 11 2.1 25 2.2 73 2.7 35 1.5 17 2.5
P-value 0.7404 0.1069 0.2112 0.2478 0.8245 0.3439 0.7175

Note: n= total responses.
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Q22. Did you use any dalfie following methods to assist with blowfly control in 2018? Please rate the importance of the methods you used.

Compared to 5 years ago, in 2018 |

? i i it?
Used? If you used this method, how important was it? have used this option:

Yes No im\;c?r?am Important ?;?g:aﬁt Unsure More Same Less
Mulesing replacement sheep c C C c C . C C
Buying mulesed sheep o 0 C C c C ‘e C I
Genetic selection . c c C C C r C C
Preventative chemical treatments ‘s C C C C 'y C C
Timing of shearing cC C C C C ‘s (n c
Timing of crutching . C C o C C ' C e
Trapping flies (eg LuciTrap®) c C C C C r C C
E)I?ps;ﬁ; Sn‘u@lggl:n;s. from infected sheep s |l a - A P A o A .
Comments
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22.1 Methods used to assist with blowfly control in 2018
22.1.1 Methods used to assist with blowfly control in 2018 Bggion

Table 221: Proportion of respondents who used methods to assist with blowfly control in 2018 by Rdjjieeiues are for a cjuare test, for each treatmenShaded cells indicate

percentages of respondents that are significantly higher than the national proportion (red) or significantly lower (blue). ber ntinesponses peRegion

Proportion respondents using method by Region (%)
Wimmera
Methods to assist with blowfly control CNeg'i;\’;\I East Vic l’\\llg(/t\r/TQr% PeniSnAsuIa Tasmania XYJ::;:; Mallee National | P-value
Murray
Timing of crutching 81 76.9 66.7 92.9 70.0 80.6 72.2 76.4 0.3818
Preventative chemical treatment 77.6 76.9 74.4 78.6 80.0 77.8 72.2 75.9 0.993
Timing of shearing 72.4 57.7 69.2 50.0 40.0 72.2 52.8 63.1 0.1214
Mulesing sheep 55.2 30.8 35.9 64.3 20.0 55.6 48.1 46.8 0.0557
Genetic selection 62.1 7.7 48.7 50.0 20.0 55.6 44.4 46.4 <.0001
Destroy maggots 32.8 19.2 23.1 14.3 20.0 30.6 25.9 26.2 0.697
Buying mulesed sheep 19.0 38.5 20.5 50.0 10.0 13.9 25.9 23.6 0.065
Fly traps 5.2 3.8 12.8 0.0 10.0 2.8 1.9 5.1 0.2841
N 58 26 39 14 10 36 54 237

22.1.2 Methods used to assist with blowfly control in 2018 by Chosen enterprise

Table 222: Proportion of respondents who used methods to assist with blowfly control in 2018 by Chosen enteFpxiakies are for a ceguare test, for each treatment. Shaded cells
indicate percentages of respondents that are significantly higher tha\ll enterprisegroportion (red) or significantly lower (blue). N= number of responseOpesen enterprise

Percentage respondents by Chosen enterprise (%)

. . Merino x Merino Merino x Meat x Other All
Methods to assist with blowfly control Merino wethers Other Meat Enterprise* | enterprises P-value
Timing of crutching 78.1 45.5 87.5 74.5 66.7 76.4 0.1113
Preventative chemical treatment 75.3 72.7 875 70.2 88.9 75.9 0.4213
Timing of shearing 59.3 45.5 75 72.3 66.7 63.1 0.2236
Mulesing sheep 69.2 18.2 12.5 8.5 111 46.8 <.0001
Genetic selection 57.5 27.3 25 255 55.6 46.4 0.0002
Destroy maggots 28.1 36.4 20.8 19.1 33.3 26.2 0.6086
Buying mulesed sheep 15.8 45.5 70.8 19.1 22.2 23.6 <.0001
Fly traps 34 0 12.5 4.3 22.2 5.1 0.1234
N 146 11 24 47 9 237

Reported use of genetic selection was lower in 2018 than 2011 with 61% using somd fasmabselection and 5% usiA&BVs in 2011 survey

2014 Sheep CRC producer survey found 83% merino lambs were mulesed.
2017 AWI MerindHusbandry Practés Survey fond 63% mulesed wether lambs and 70% mulesed ewe lambs.
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Table 223: Results of short survayProportion of respondents who used methods to assist with blowfly control in 28481¢) and statistical comparison with corresponding question in
the Main survey.

. Statistical comparison of short
Percentage respondents u sing method . )
. . . survey with Main survey

Methods to assist with blowfly control ONational (%) -

Chi-square | df P-value
Timing of crutching 78.7 12.669 1 0.5426
Preventative chemical treatments 67.2 0.32 1 0.0335*
Timing of shearing 54.9 0.981 1 0.0671
Mulesing sheep 48.8 6.336 1 0.6710
Genetic selection 48 9.404 1 0.7356
Destroy maggots 34 15.41 1 0.0601
Buying mulesed sheep 23.8 5.721 1 0.9708
Fly traps 4.9 0.653 1 0.9417

A comparison of the main survey and short survey answers tosQ@®s 7 out of 8 methods were used in similar proportions. The proportion of planned preventative
treatments was significantly lower in the short survey gr¢ép.2%) compared to main survey group (75.9%).
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22.2 Importance of the methods to assist with blgfly control if used in 2018
22.2.1 Importance of the methods to assist with blowfly control if used in 2018R®Bgion

Table 224: Importanceof methods to assist with blowfly contrbly Region The means are derived from rankiSgmewnhat important a%, Important a2 and Very important a8. N =
number of responses

Mean importance of methods by  Region
Methods to assist with blowfly control Central et vic Northern SA Caemania Western W’:Arr;:reeera National | Povalue
NSW NSw/QId Peninsula Australia
Murray
Mulesing sheep 2.7 2.9 2.8 2.9 25 2.9 2.7 2.8 0.6942
Preventative chemical treatment 2.7 25 24 2.6 3 2.7 2.7 2.6 0.2758
Timing of crutching 2.7 2.7 2.6 2.8 2.8 2.5 2.6 2.6 0.7958
Genetic selection 25 2.7 25 24 - 2.6 24 25 0.8252
Buying mulesed sheep 2.1 2.8 2.3 2.9 - 2.3 2.3 2.4 0.1245
Timing of shearing 25 2.7 2.4 2.6 3 2.1 2.5 2.4 0.2897
Destroy maggots 2.1 3 2.4 2 2 2.1 2.2 2.2 0.9372
Fly traps 2 - 2.3 - 2 1 2 2.1 0.6526
N 218 69 122 54 18 130 173 784

22.2.2 Importance of the methods to assist with blowfly control if used in 2018%}ysen enterprise

Table 225: Importanceof methods to assist with blowfly control lBegion The means are derived from rankiSgmewhat important as 1mportantas 2 and Very important asN.=
number of responses

Mean importance of methods by Chosen enterprise

. . Merino x Merino Merino x Meat x Other All
Methods to assist with blowfly control Merino wethers Other Meat Enterprise | enterprises P-value
Mulesing sheep 2.8 2 2.7 2.5 2 2.8 0.0394
Preventative chemical treatment 2.6 2.2 2.7 2.7 2.4 2.6 0.0712
Timing of crutching 2.6 2.6 2.7 2.7 2.7 2.6 0.7546
Genetic selection 25 2.2 24 2.3 2.8 25 0.6573
Buying mulesed sheep 2.6 1.8 2.3 25 25 2.4 0.1938
Timing of shearing 2.4 2.6 2.8 2.3 2.8 2.4 0.0711
Destroy maggots 2 2.3 2.3 2.6 3 2.2 0.3146
Fly traps 2 - 15 25 2.5 2.1 0.5282
N 522 39 75 118 30 784
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Table 226: Results of short survaylmportance of methods used to assist with blowfly control in 20£844) and statistical comparison with corresponding question in Main surbey.
means are derived from rankirgpmewhat important as 1, Important as 2 and Mierportant as 3.

Statistical comparison of short
Importance rank of method used - . .
L . survey with Main survey

Methods to assist with blowfly control National -

Chi-square | df P-value
Mulesing sheep 3.7 4574 2 0.5893
Preventative chemical treatment 3.3 9.736 2 0.4965
Timing of crutching 3.1 19.807 2 0.2516
Genetic selection 3.4 8.269 2 0.6718
Buying mulesed sheep 3.0 23.263 2 0.1173
Timing of shearing 3.3 13.791 2 0.7593
Destroy maggots 2.3 5.616 2 0.0709
Fly traps 2.8 27.982 2 0.0340*

Acomparison of the main survey and short survey answers to Q22 shows 7 out of 8 methods were used in similar proportshst $hevey group placed greater
importance on the use of flytraps.
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22.3 Change over five years in the use of methods to assigh blowfly control (20142018).

22.3.1 Change over five years in the use of methods to assist with blowfly control (Z2018)National

Table 227: Proportion of respondents reporting more, less or same usage of metiooalssist with
blowfly controlin 2018 compared with 5 years earlirvalues for cell cksquare are coloured for
significance for higher counts than expected (red) and for lowentsthan expected (bluejotal
number of responses for this question n=958.

Methods to assist with blowfly More Same Less Total 1.00 . D.
control Responses I:I U
Mulesing sheep n 6 117 15 138
Percentage 4.3% 84.8% 10.9% 075
Chisq PValug  0.00943 0.5924 0.12155
Buying mulesed sheep n 5 74 10 89 N
Percentage 5.6% 83.1% 11.2% o Same
Chisg PValue|  0.08205 0.79636|  0.1703 2 0.0
Genetic selection n 36 77 6 119
Percentage 30.3% 64.7% 5.0%
Chisq PValug P<0.0001 0.05226 0.36071 0.25
Preventative chemical n 31 124 15 170
treatment Percentage 18.2% 72.9% 8.8%) I
Chisq PValug  0.01903 0.26076 0.46445 0.00 o ,-D_, = = --ml m- More L1
Timing of shearing n 13 122 5 140 & 2 g £ = £ £ H
Percentage 9.3% 87.1% 3.6% > B B 6 £ 5 g g
Chisq PValug  0.35322 0.39526 0.10203 E g M 2 G ug )
Timing of crutching n 16 144 6 166 E E g g £ o T 3
Percentage 9.6% 86.7% 3.6% g v g E E o
Chisq PValug  0.37902 0.38489 0.07842 ;=: £k -
Trapping flies n 2 45 9 56 Method
Percentage 3.6% 80.4% 16.1%
Chisq PValug  0.06855 0.97795 s Figure 221: Proportions of the change in use of methods used to assist blowfly
Destray maggots n 6 70 4 80 control over 5 years National (20:2018).
Percentage 7.5%) 87.5% 5.0%)
0.24492 0.49765 0.44527
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Table 228: Results of short surveyChange over five years in the use of methods to assist with blowfly cqa@d#2018)Nationaly.

Statistical comparison of short
Total survey with Main survey
. . More Same Less
Methods to assist with blowfly Responses .
Chi-square df P-value

control

Mulesing sheep n 11 248 26 285 1.215 4 0.5446
Percentage 3.9% 87.0% 9.1%)

Buying mulesed sheep n 12 151 16 179 1.714 4 0.9889
Percentage 6.7% 84.4% 8.9%

Genetic selection n 77 163 10 250 0.649 4 0.7230
Percentage 30.8% 65.2% 4.0%)

Preventative chemical n 52 253 29 334 1.961 4 0.3752

treatment Percentage 15.6% 75.7% 8.7%

Timing of shearing n 26 251 7 284 1.467 4 0.4802
Percentage 9.2%) 88.4% 2.5%

Timing of crutching n 28 301 10 339 1.393 4 0.4983
Percentage 8.3%) 88.8% 2.9%

Trapping flies n 6 97 20 123 0.400 4 0.8185
Percentage 4.9% 78.9% 16.3%

Destroy maggots n 13 159 9 181 0.022 4 0.9889
Percentage 7.2%)| 87.8% 5.0%)

There were no differences between responses from the short survey and main survey grocipange in use of methods to assist blowfly control
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22.32 Change over five years in the use of methods to assist with blowfly control (20028) by Region

22.3.21 Central NSW

Table 229; Proportion of respondents reporting more, less or samage of methods to assist with
blowfly control in 2018 compared with 5 years earlier in Central NSVd|ues for cell chksquare are
coloured for significance for higher counts than expected (red) and for lower counts than expected
(blue),total number d responses for this question n=260.

Methods to assist with blowfly Total 1.00
More Same Less Less
control Responses
Mulesing sheep n 4 33 2 39
Percentage 10.3% 84.6% 5.1%) 0.75
Chisq PValug 0.44434 0.70559 0.86763
Buying mulesed sheep n 1 20 2 23 "
Percentage 4.3% 87.0% 8.7% = Same
Chisq PValud  0.18716 067722  0.55901 2 0.50
Genetic selection n 15 19 1 35
Percentage 42.9% 54.3% 2.9%
Chisq PValug  0.00002 0.09733 0.47321 0.25
Preventative chemical n 6 33 5 44
tr eatment Percentage 13.6% 75.0% 11.4% - - . More I
Chisq PValug 0.81533 0.75255 0.12235 0.00 -n . = m -m .m -
Timing of shearing n 5 33 1 39 I 2 = £ £ 3
Percentage 12.8% 84.6% 2.6% I 2 5 27
Chisq PValug  0.72526 0.70559|  0.40466 § £ 2 g 5 5 BB
Timing of crutching n 4 40 1 45 é g = 5 = = " 3
Percentage 8.9% 88.9% 2.2% 2 © 8 E £ S
Chisq PValug 0.28984 0.4667 0.32187 :::;‘ £E .
Trapping flies n 1 11 2 14 Method
Percentage 7.1%) 78.6% 14.3%
Chisq PValug  0.44781 0.97789 0.18462 Figure 222: Proportions of the change in use of methods used to assist blowfly
Destroy maggots n 3 17 1 21| control over 5 years in Central NSW (2@D48).
Percentage 14.3% 81.0% 4.8%)
0.93265 0.92937 0.8476
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22.3.22 East Victoria

Table 2210: Proportion of respondents reporting more, less or same usage of metioogissist with
blowfly controlin 2018 compared with 5 years earlier in East Vict@idtal number of responses for this
question n95).

Methods to assist with blowfly More Same Less Total 1.00 e
control Responses
Mulesing sheep n 1 10 0 11
Percentage 9.1% 90.9% 0.0% 0.75
Chisq PValug  0.35859 0.50571 0.49615 v
Buying mulesed sheep n 2 7 0 9
Percentage 22.2% 77.8% 0.0% B =Eme
Chisq PValug  0.99405 0.88624 0.53817 _-ZE 0.50
Genetic selection n 2 5 0 77 ¥
Percentage 28.6% 71.4% 0.0%)
Chisq PValug 0.71595 0.94457 0.5872 0.35
Preventative chemical n 6 13 1 20
tr eatment Percentage 30.0% 65.0% 5.0% Mors
Chisq PValugd  0.45269 0.65095|  0.86339 [ ]
Timing of shearing n 3 12 2 17 0.00 e TETE " o4 o g 8
Percentage 17.6% 70.6% 11.8% £ £ & E E £ T8
Chisq PValug  0.69582 0.88178 0.12904 = E G ﬁ E = £
Timing of crutching n 6 14 1 21 g l;q % E o B E‘ ?
Percentage 28.6% 66.7%) 4.8% E: En E-JEJ Z £ = B
Chisq PValug  0.52854 0.70793 0.902 £ : S E
Trapping flies n 0 4 0 4 & = 5
Percentage 0.0%) 100.0% 0.0%) Method
Chisq PValug  0.34705 0.53978 0.68152 . _ . ) .
Destroy maggots n 1 5 0 Eggnli:sl %irpg?/z(;téoir:;; Stth\e/i?oziir:ig(ezggig)of methods used to assist blowfly
Percentage 16.7% 83.3% 0.0% '
0.77691 0.78305 0.61523
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22.3.23 Northern NSW/Queensland

Table 2211: Proportion of respondents reporting more, less or same usage of methods to assist with
blowfly control in 2018 compared with 5 years earlieNorthern NSW/Queenslang-values for cell
chisquare are coloured for significance for higher counts than erpleced) and for lower counts

than expected (blueXotal number of responses for this question n=151).

Methods to assist with blowfly More Same Less Total 1.00
control Responses Less
Mulesing sheep n 1 16 3 20
Percentage 5.0% 80.0%) 15.0% 0.75
Chisq PValug 0.37003 0.89826 0.54515 "
Buying mulesed sheep n 1 9 1 11
Percentage 9.1% 81.8% 9.1% &
Chisq PValug 0.78576 0.87026 0.87812 Eu 0.50 same
Genetic selection n 6 11 2 19| ¥
Percentage 31.6% 57.9% 10.5%
Chisq PValug  0.01307 0.33204 0.99255 0.75
Preventative chemical n 4 20 6 30
tr eatment Percentage 13.3% 66.7% 20.0%
Chisq PValug  0.82266 0.50091  0.11357 s - - | | More I
Timing of shearing n 3 19 0 22 0.00 g g 5 B 2 e g B
Percentage 13.6% 86.4% 0.0% 5 5 X E E £ o ©
ChisqPValue| 0.81569 0.63608 0.12681 =4 E A ‘E f g é E
Timing of crutching n 2 19 2 23 T L £ 2 o T E E‘
Percentage 8.7% 82.6% 8.7% 2 E & % < = g
Chisq PValug 0.65419 0.78006 0.77949 £ & . = E
Trapping flies n 1 9 1 11 B i
Percentage 9.1% 81.8% 9.1% Method
Destroy maggots ﬁ:hlsq PValug 0'7857(? 0'87012;3 0'878112 15 Figure 224: Proportio'ns of the change in use of methods used to assist blowfly
control over 5 years in Northern NSW/Queensland (22048).
Percentage 0.0%) 93.3% 6.7%
0.18116 0.48557 0.64013
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22.3.24 SA Peninsula
Table22-12: Proportion of respondents reporting more, less or same usage of metiooassist with
blowfly controlin 2018 compared with 5 years earlierSA Peninsul@otal number of responses for this

region n=59).
Methods to assist with blowfly More Same Less Total 1.00 -
control Responses
Mulesing sheep n 0 8 1 9
Percentage 0.0%) 88.9% 11.1%
Chisq PValug  0.58071 0.89294 0.20835 0.75
Buying mulesed sheep n 1 6 0 7
Percentage 14.3% 85.7% 0.0%) @
: . Chisq PValug 0.11741 0.83704 0.62617 E‘ 0.50 came
Genetic selection n 0 10 0 10 5
Percentage 0.0%) 100.0% 0.0%)
Chisq PValug 0.56042 0.82427 0.56042
Preventative chemical n 1 10 0 11 0.25
treatment Percentage 9.1%) 90.9% 0.0%)
ChisqPValue| 0.30443 0.93672 0.54144
Timing of shearing n 0 8 0 8 . - =
Percentage 0.0% 100.0% 0.0% 0.00 g3 5 %t Bg 5P L —
Chisq PValug  0.60254 0.84257|  0.60254 ; & G 5 £2f 25 B
Timing of crutching n 0 11 1 12 o E o % E E {:“: E E £
Percentage 0.0% 91.7% 8.3% v Eg & £ £ -
Chisq PValug  0.52361 0.95555{  0.35231 5 58 = 2
Trapping flies n - - - - = = G a
Percentage Method
Chisq PValue Figure 225: Proportions of the change in use of methods used to assist blowfly
Destroy maggots n 0 2 0 2| control over 5 years in SA Peninsula (22048).
Percentage 0.0% 100.0% 0.0%
0.79457 0.9209 0.79457
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22.3.25 Tasmania

Table 2213: Proportion of respondents reporting more, less or same usage of methods to assist with
blowfly control in 2018 compared with 5 years earlieiTasmanigp-values for cell chéquare are
coloured for significance for higher counts than expected (red) antbfver counts than expected

(blue),total number of responses for this question n=30.

Methods to assist with blowfly Total
More Same Less
control Responses
Mulesing sheep n 0 3 1 4
Percentage 0.0%) 75.0% 25.0%
Chisq PValug 0.60558 0.91098 0.52282
Buying mulesed sheep n 0 2 1 3
Percentage 0.0%) 66.7% 33.3%
ChisqPValue| 0.65472 0.79625 0.34278
Genetic selection n 1 2 0 3
Percentage 33.3% 66.7% 0.0%)
Chisq PValug  0.07364 0.79625 0.52709
Preventative chemical n 1 4 0 5
tr eatment Percentage 20.0% 80.0% 0.0%)
Chisq PValug 0.24821 1 0.41422
Timing of shearing n 0 4 0 4
Percentage 0.0%) 100.0% 0.0%)
Chisq PValug 0.60558 0.65472 0.46521
Timing of crutching n 0 5 0 5
Percentage 0.0%) 100.0% 0.0%)
Chisq PValue 0.5637 0.61708 0.41422
Trapping flies n 0 1 2 3
Percentage 0.0%) 33.3% 66.7%)
Chisq PValug 0.65472 0.36616 0.01141
Destroy maggots n 0 3 0
Percentage 0.0%) 100.0% 0.0%)
0.65472 0.69854 0.52709
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Method

Figure 226: Proportions of the change in use of methods used to assist blowfly
control over 5 years in Tasmania (2€4@18).

101| Benchmarking Australianh®epParasite Gntrol



22.3.26 Western Australia

Table 2214: Proportion of respondents reporting more, less or same usage of metiooalssist with
blowfly controlin 2018 compared with 5 yesearlier in Western Australigp-values for cell chsquare
are coloured for significance for higher counts than expected)(and for lower counts than expected
(blue),total numker of responses for this regin=152.

Methods to assist with blowfly More Same Less Total 1.00
control Responses Less
Mulesing sheep n 0 20 4 24

Percentage 0.0%) 83.3% 16.7%

Chisq PValud 0.11196 0.86667|  0.22875 0.73
Buying mulesed sheep n 0 11 2 13

Percentage 0.0% 84.6% 15.4% &

Chisq PValug 0.24208 0.86096 0.46325 _-'E% 0.50 Same
Genetic selection n 6 12 2 20 ¥

Percentage 30.0% 60.0% 10.0%

Chisq PValud  0.00727 0.31178]  0.90739 0.95
Preventative chemical n 5 20 2 27
tr eatment Percentage 18.5% 74.1% 7.4% -

Chisq PValug  0.20054 0.71962]  0.75753 0.00 _ _- o ||
Timing of shearing n 1 17 1 19 ' g g § g g g g E

Percentage 5.3% 89.5% 5.3% 5 +H 38 £ B £ = 9

Chisq PValud  0.4795 0.65406|  0.57075 2 3% & % » 5 & E
Timing of crutching n 3 20 1 24 ig" é B £ E\ E = B

Percentage 12.5% 83.3% 4.2% = o 3 |5 E E 2

Chisq PValug  0.76569 0.86667|  0.41554 E E . C S
Trapping flies n 0 9 1 10 = -

Percentage 0.0% 90.0% 10.0% Method

Chisq Pvalug _ 0.3049 0.73108)  0.93444 Figure 227: Proportions of the change in use of methods used to assist blowfly
Destroy maggots n 1 13 1 15| control over 5 years in Western Australia (26201.8).

Percentage 6.7%) 86.7% 6.7%

0.64499 0.78191 0.74546
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22.3.27 Wimmera Mallee Murray

Table 2215: Proportion of respondents reporting more, less or same usage of metiooalssist with
blowfly controlin 2018 compared with 5 yearsier in Wimmera Mallee Murrgyp-values for cell chi
square are coloured for significance for higher counts than expetsl) and for lower counts than
expected (blue)total number of responses for thiegionn=211

Methods to assist with blowfly More Same Less Total 1.00 ]
control Responses £
Mulesing sheep n 0 27 4 31

Percentage 0.0%) 87.1% 12.9%

Chisq PValug  0.11402 0.89121  0.22629 0.75
Buying mulesed sheep n 0 19 4 23

Percentage 0.0% 82.6% 17.4% &

Chisq PValug  0.17343 0.90775 0.06439 _::‘1:: 0.50 Same
Genetic selection n 6 18 1 25 Y

Percentage 24.0% 72.0% 4.0%

Chisq PValug  0.00498 0.48599 0.55988 0.35
Preventative chemical n 8 24 1 33
treatment Percentage 24.2% 72.7% 3.0%

Chisq PValug  0.00105 0.45019 0.37953 mm More |
Timing of shearing n 1 29 1 31 0.00 o = 5 ™ & =] A

Percentage 3.2% 93.5% 3.2% -';:: 'F': E E E E o o

Chisq PValug  0.34332 0.59835|  0.41742 o § 8 3 = 2 & E
Timing of crutching n 1 35 0 36 g 2 & = o 5 OE g

Percentage 2.8% 97.2% 0.0% = £ g ¢ £ £ g

Chisq PValug  0.26446 0.41967 0.10965 £ 3 . = E
Trapping flies n 0 11 3 14 & & =

Percentage 0.0% 78.6% 21.4% Method

Chisq Pvalug 0.28821 0.79918 RS Figure 228: Proportions of the change in use of methods used to assist blowfly
Destroy maggots n 1 16 1 18| control over 5 years in Wimmera Mallee Murray (2€201.8).

Percentage 5.6%) 88.9% 5.6%)

0.7085 0.85184 0.80476
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22.3.3Change over five years in the use of methods to assist with blowfly control (2B028) byChosen enterprise

22.3.31 Merino x Merino
Table 2216: Proportion of respondents reporting more, less or same usage of metiooassist with blowfly
controlin 2018 compared with 5 years earligr Merino x Merino enterprisegp-values for cell chéquare are
coloured for significance for higher counts than expected (red) and for lower counts than expectedt(tale),

number of responses for thishosen enterprise=642.

Methods to assist with blowfly More Same Less Total 1.00 e
control Responses
Mulesing sheep n 4 97 8 109
Percentage 3.7%) 89.0% 7.3%)
Chisq PValue  0.01319 0.36367|  0.89643 0.7
Buying mulesed sheep n 1 45 6 52
Percentage 1.9% 86.5% 11.5% &
Chisq PValud  0.03771 0.66638]  0.21735 5 050 Same
Genetic selection n 30 52 4 86| “
Percentage 34.9% 60.5% 4.7%
Chisq PValug P<0.0001 0.0332 0.4088 0.25
Preventative chemical n 20 79 12 111
tr eatment Percentage 18.0% 71.2% 10.8%
Chisq PValug  0.05844 0.24306 0.13034 Ol FTLRES I
Timing of shearing n 7 76 4 87 0.00 & ? 5 ™ =4 = -
Percentage 8.0% 87.4% 4.6%) jE: % E E E E o 3
Chisq PValug  0.30395 0.52066  0.39553 o 3 TE B G 2 Et E
Timing of crutching n 9 95 4 108 B 2 £ = o 5 E E‘
Percentage 8.3% 88.0% 3.7% E En E—,E‘ *E £ Z g
Chisq PValug  0.2898 0.43207|  0.19444 £ : = =
Trapping flies n 2 28 5 35 a L=
Percentage 5.7% 80.0% 14.3% Method
Destroy maggots Shlsq PValug 0'2923: 0'939255 0'10395 54 Figure 229: Proportio_ns of t_he chang_e in use of_methods used to assist blowfly
control over 5 years in Merino x Merino enterprises (2@D438).
Percentage 5.6% 90.7% 3.7%
0.17966 0.43414 0.35887
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22.3.32 Merino wethers

Table 2217: Proportion of respondents reporting more, less or same usage of metiooassist with blowfly
controlin 2018 compared with 5 years earlier in Merino wether enterpr{ses| number of responses for this

chosen enterprise=43).

Methods to assist with blowfly Total
More Same Less
control Responses
Mulesing sheep n 1 3 1 5
Percentage 20.0% 60.0% 20.0%)
Chisq PValug  0.94233 0.83942 0.71739
Buying mulesed sheep n 1 2 2 5
Percentage 20.0% 40.0%) 40.0%)
Chisq PValug  0.94233 0.45495 0.11896
Genetic selection n 0 2 1 3
Percentage 0.0%) 66.7% 33.3%)
Chisq PValug  0.45501 0.98696 0.36886
Preventative chemical n 3 5 0 8
tr eatment Percentage 37.5% 62.5% 0.0%)
Chisq PValug  0.21533 0.86485 0.29072
Timing of shearing n 1 5 1 7
Percentage 14.3% 71.4% 14.3%
Chisq PValug  0.79107 0.8978 0.98123
Timing of crutching n 1 5 1 7
Percentage 14.3% 71.4% 14.3%
Chisq PValug  0.79107 0.8978 0.98123
Trapping flies n 0 3 0 3
Percentage 0.0% 100.0% 0.0%
Chisq PValug  0.45501 0.49228 0.51763
Destroy maggots n 1 4 0 5
Percentage 20.0% 80.0% 0.0%
0.94233 0.7324 0.40357
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Figure 2210: Proportions of the change in use of methods used to assist blowfly
control over 5 years in Merino wethers enterprises (22048).
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22.3.33 Merino x Other

Table 2218: Proportion of respondents reporting more, less or same usage of metiooassist with blowfly
controlin 2018 compared with 5 years earliderino xOther enterprisegtotal number of responses for this
chosen enterprise@=98).

Methods to assist with  blowfly Total
More Same Less 1.00
control Responses | | Less D’
Mulesing sheep n 0 6 2 8 B
Percentage 0.0%) 75.0% 25.0%)
Chisq PValug  0.34333 0.85967 0.09556 )
Buying mulesed sheep n 1 14 1 16
Percentage 6.3%) 87.5% 6.3%) "
Chisq PValug  0.55257 0.75895 0.78881 = Same
Genetic selection n 3 6 1 10 2 %
Percentage 30.0% 60.0% 10.0% b
Chisq PValug 0.07636 0.46785 0.83891
Preventative chemical n 2 13 1 16 ,
tr eatment Percentage 12.5% 81.3% 6.3%)
Chisq PValug 0.87896 0.97733 0.78881 o
Timing of shearing n 2 13 0 15 [ ] --- More I
Percentage 13.3% 86.7% 0.0% ' g8 8 EE ' B ®BE2'E E o
Chisq PValug  0.8074 0.79396]  0.26848 5 & § EF 2t P25 % B
Timing of crutching n 2 14 0 16 o En E g E E £ E E 'E £
Percentage 12.5% 87.5% 0.0% 8 £§ § £% )
ChisqPValue| 0.87896 0.75895 0.2531 § 2 =< 1115 g
Trapping flies n 0 5 2 7
Percentage 0.0% 71.4% 28.6%) Method
Chisq Pvalug  0.3754 0.78668|  0.05878 Figure 2211: Proportions of the change in use of methods used to assist blowfly
Destroy maggots n 1 8 1 10| control over 5 years in Merino x Other enterprises (22048).
Percentage 10.0% 80.0% 10.0%
0.90799 0.9828 0.83891
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22.3.34 Meat xMeat

Table 2219: Proportion of respondents reporting more, less or same usage of metiooassist with blowfly
controlin 2018 compared with 5 years earliarMeat x Meat enterprises p-values for cell chéquare are
coloured for significance for higheounts than expected (red) and for lower counts than expected (blue),
total number of responses for this chosen enterprise n=141

Methods to assist with blowfly More Same Less Total 1.00 less W
control Responses
Mulesing sheep n 1 8 3 12
Percentage 8.3% 66.7% 25.0%
Chisq PValud  0.75659 0.50377|  0.00049 0.73
Buying mulesed sheep n 2 10 0 12
Percentage 16.7% 83.3% 0.0% & o
Chisq PValud  0.58438 0.968  0.47486 5 050 e
Genetic selection n 2 13 0 15| u
Percentage 13.3% 86.7% 0.0%
Chisq PValue 0.8194 0.92378 0.42433 0.25
Preventative chemical n 5 22 2 29
treatment Percentage 17.2% 75.9% 6.9% |
Chisq PValug  0.34608 0.61685 0.4905 l.-_- I Wars I
Timing of shearing n 2 25 0 27 0.00 ar g £ om T o CO R —
Percentage 7.4% 92.6% 0.0% @ 2 g £ E £ = %
Chisq PValug  0.54334 0.64298  0.28377 o B B 4 £ S £ g
Timing of crutching n 3 26 0 29 s 5 e ¢ 6 ng o =
Percentage 10.3% 89.7% 0.0% S 2 £ & 2 o T3
Chisq PValug  0.87265 0.75792 0.26662 = = @ E E =1
Trapping flies n 0 8 1 9 é“ E = =
Percentage 0.0% 88.9% 11.1%
Chisq PValud  0.31222 0.88338  0.31874 Method
Destroy maggots n 1 7 0 g| Figure 2212: Proportions of the change in use of methods used to assist blowfly
Percentage 12.5% 87.5% 0.0% control over 5 years in Meat x Meat enterprises (22DA.8).
0.92291 0.92389 0.55958
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22.3.35 Other sheep enterprise
Table 2220: Proportion of respondents reporting more, less or same usage of metiooassist with blowfly
controlin 2018 compared with 5 years earliarOther enterprisgtotal number of responses for thehosen

enterprisen=29).

Methods to assist with blowfly Total
More Same Less
control Responses
Mulesing sheep n 0 2 1 3
Percentage 0.0%) 66.7% 33.3%
Chisq PValug 0.57747 0.90688 0.50206
Buying mulesed sheep n 0 2 1 3
Percentage 0.0%) 66.7% 33.3%
Chisq PValug 0.57747 0.90688 0.50206
Genetic selection n 0 4 0 4
Percentage 0.0%) 100.0% 0.0%)
Chisq PValug  0.52005 0.51676 0.40628
Preventative chemical n 1 4 0 5
tr eatment Percentage 20.0% 80.0% 0.0%)
Chisq PValug  0.50206 0.842 0.35316
Timing of shearing n 1 3 0 4
Percentage 25.0% 75.0% 0.0%
Chisq PValug 0.36214 0.95153 0.40628
Timing of crutching n 1 3 1 5
Percentage 20.0% 60.0% 20.0%
Chisq PValug  0.50206 0.74428 0.8819
Trapping flies n 0 1 1 2
Percentage 0.0% 50.0% 50.0%
Chisq PValue| 0.64921 0.70952 0.26454
Destroy maggots n 0 2 1
Percentage 0.0% 66.7% 33.3%
0.57747 0.90688 0.50206
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Figure 2213: Proportions of the change in use of methods used to assist blowfly
control over 5 years in Other sheep enterprises (22048).
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Q23 Please indicate the months you shear and crutch each class of sheep, y@elegn multiple months for each class

Adult Wethers
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Figure 231: National proportions of month of shearing by class, chi square =23.52,
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P=0.9951, n=354.
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Figure 232: National proportions of months of crutching by class; chi
square=23.26, P=0.9957, n=354.
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Q24 If you used mulesing in 2018 please provide details in the table below.

24. If you used mulesing in 2018 please provide details in the table below.

] ) Some
Change in skin area removed Pain relief provided at mulesing wool left
Age at Percentage Percentage compared to 5 years ago on tail
mulesing mulesed in 2018 mulesed 5 years
(months) (%) ago (%) No More Less No Yes, Yes, Yes, Yes N
change now now TriSolfen® Metacam®20 Buccalgesic® o
Replacement
ewe lambs I - [ - I I I -
Replacement
wether lambs r m r r r r r o
Other O n N S O O C O

¢KS WhiKSND OF (i S32 NiBalysislasithe yidnbersawvgr©tbodo®8)R Ay (K S

241 Age at mulesing
24.1.1 Age at mulesing bigegion

Table24-1: Mean age at mulesin@ months)by class and Region (Number respondents for this questidi20).

Mean Age at mulesing (months)

All Classes Ewe lambs Wether lambs
Regions N | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Central NSW 59 | 2.0(0-10)* | 35 2.1 (0-10) 24 1.8 (0-3)
East Vic 17 3.1(1-8)2 8 3.0 (1-8) 8 3.3(28)
Northern NSW/QId 25 3.3(1-9)* 15 3.3(1-9) 9 3.3(1.57)
South Australia 22 | 21(1.5-3)* | 11 2.1 (1.53) 11 2.1 (1.53)
Tasmania 4 2.0 (2-2)2 2 2.0 (2-2) 2 2.0 (2-2)
Western Australia 40 | 1.6(1-2.5° | 22 1.6 (1-2.5) 18 1.6 (1-2.5)
Wimmera Mallee Murray 45 2.1(1-4)° 27 2.1 (1-4) 17 2.0 (1-4)
All Regions 212 2.2 120 2.2 89 2.1

n = total responses, Twaay ANOVA, Region df=6, F ratio 6.5504, P<0.0001, Class df=1, F ratio=0.0182, P=0.8928.
Values withircolumrs not sharing a letter in the superscript are significantly different
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24.1.2 Age at mulesing bghosen enterprise

Table 242; Meanage at mulesingin months)by class and Chosen enterpri®dumber respondents for this questior120)

Mean Age at mulesing (months)

All Classes Ewe lambs Wether lambs
Chosen enterprise N | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Merino ewes joined to Merino rams 192| 2.2(0-10) |108 2.2 (0-10) 82 2.1(0-8)
Merino wethers 6 3.2 (2-4) 2 3.0 (2-4) 3 3.0 (2-4)
Merino ewes joined to Other rams 9 2.0 (2-2) 5 2.0 (22) 4 2.0(2-2)
Meat ewes joined to Meat rams 4 2.0 (2-2) 4 2.0 (22) 0 -
Other enterprise 1 2.0(2-2) 1 2.0 (22) 0 -
All Enterprises 212 2.2 120 2.2 89 2.1

n= total responses, Twoway ANOVAChosen enterprise df=4, F ratio=0.5953, P=0.6664Class df=1, F ratio=0.5344, P=0.4656.

24.2Percentage mulesed in 2018

24.2.1 Percentage mulesed in 2018 Rggion
Table 243: Mean percentage (%) of replacement sheep mulesed in 2018 by class and RegireKespondents for this questionr122).

Mean % mulesed in 2018
All Classes Ewe lambs Wether lambs

Regions N | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Central NSW 58 | 89.9 (0-100) | 34 | 91.5(1-100) | 24 | 87.5(0-100)
East Vic 17 [95.9 (50-100) | 8 100 8 | 97.5(80-100)
Northern NSW/QId 24 | 78.8(0-100) | 14 | 85.1(0100) | 9 | 77.8(0-100)
South Australia 23 | 95.7(0-100) | 12 | 91.7(0100) | 11 100
Tasmania 4 100 2 100.0 2 100
Western Australia 40 |97.9 (60-100) | 22 | 96.9 (60-100) | 18 | 99.0 (85100)
Wimmera Mallee Murray 49 | 94.3(0-100) | 30 | 96.7 (0-100) | 19 | 90.5 (0-100)
All Regions 215 92.4 122 93.7 91 92.1

n= total responses, Two way ANOVA, Region: F Ratio=1.5703, df=6, P=0.1576; Class: F Ratio=0.0804, df=1, P=0.7771; Region*Cladkafo=0.3449, df=6, P=0.9122.
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24.2.2 Percentage mulesed in 2018 G}rosen enterprise
Table 244; Mean percentage (%) of replacement sheep mulesed in P§IBass and Chosen enterpri®umber respondents for this questiorr122).

Some data for ewe lambs was entered by respondents who had selecte
YaSNAY2 6SGKSNARAQ ad GKSAN NBLRNI

Mean % mulesed in 2018

All Classes Ewe lambs Wether lambs
Chosen enterprise N | Mean (Range)| n | Mean (Range)| n | Mean (Range)
Merino ewes joined to Merino rams 194 | 92.7 (0-100) |108| 94.7 (0-100) | 84 | 91.7(0-100)
Merino wethers 6 | 80.0(0-100) | 3 | 66.7(0-100) | 3 | 93.3(80-100)
Merino ewes joined to Other rams 10 100 6 100 4 100
Meat ewes joined to Meat rams 4 |775(10-100) | 4 | 77.5(10:100) | O -
Other enterprise 1 100 1 100 0 -
All Enterprises 215 92.4 122 93.7 91 92.1

n= total responses, Twway ANOVA, Chosen enterprise: F Ratio=1.4920, df=3, P=0.2178; Class: F Ratio=0.3419, df=1, P=0.5594; No interaction fitted.

24.3Change in percentage Mulesed over 5 years

24.3.1 Change in percentage Mulesed over 5 yearfklgion
Table 245: Mean change in proportion (%) of sheep mulesed from 2014 to 2018 by Region, negative value means fewer sheep were g&sgdLimber respondents=122).

Mean change in % mulesed from 2014 to 2018
All Classes Ewe lambs Wether lambs

Regions N Mean (Range) n | Mean (Range)| n | Mean (Range)
Central NSW 57 | 1.1 (-100-100)* | 34 | 1.8 (-50-100) | 23 0.0

East Vic 17 -1.2 (-20-0)2 8 0.0 8 -2.5 (20-0)
Northern NSW/QId 24 | -21.1(-100-0)° | 13 | -8.4(99-0) | 10 | -29.9 (100-0)
South Australia 19 0.02 10 0.0 9 0.0
Tasmania 4 0.02 2 0.0 2 0.0
Western Australia 39 -1.3 (-40-0)® 22 | -2.3(-40-0) | 17 -0.1 (-1-0)
Wimmera Mallee Murray 42 0.5 (0-20)2 26 0.0 16 1.3 (0-20)
All Regions 202 -25 115 -0.9 85 -35

n= total responses, Two way ANOVA, Regidato=3.5924, df=6, P=0.0022; Class: F Ratio=0.7447, df=1, P=0.3893; Region*Class: F Ratio=1.1717, df=6, P=0.3232.
Values within colums not sharing a letter in the superscript are significantly different
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Mean change in percentage mulesed ({%)

Region

Figure 241: Mean change in percentage sheeqlesed from 2014 to 2018 ¥egion, P=0.0022
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24.3.1 Change in percentage Mulesed over 5 year€hpsen enterprise
Table 246: Mean change in proportion (%) of sheep mulesed from 2014 to 2018 by Chosen enterprise, negative value means fewer siredpsedr@ 2018 (Number respondemts122).

Mean change in % mulesed from 2014 to 2018

All Classes Ewe lambs Wether lambs
Chosen enterprise N Mean (Range) n | Mean (Range)| n | Mean (Range)
Merino ewes joined to Merino rams |183| -2.7 (-100-100) |103|-1.1(-99-100) | 80 | -4.8 (-100-20)
Merino wethers 3 -6.7 (-20-0) 1 0.0 2 | -10.0 (20-0)
Merino ewes joined to Other rams 9 11.1 (G-100) 6 0.0 3 | 33.3(0:100)
Meat ewes joined to Meat rams 4 2.5 (0-10) 4 2.5 (0-10) 0 -
Other enterprise 1 0.0 1 0.0 0 -
All Enterprises 202 -2.5 115 -0.9 85 -3.5

n= total responses, Twway ANOVA, Chosen enterprise: F Ratio=1.1254, df=4, P=0.3458; Class: F Ratio=0.6324, df=1, P=0.4275; interaction not fitted
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Figure 242: Mean change in percentage sheep mulesed from 2014 to 2018 by Chosen enterprise, P=0.3458.
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24.4Change in ski area removed compared to 5 years ago

24.4.1 Change in skin area removed compared to 5 years agedgionc Ewe Lambs

Table 247: Proportion of respondents who reported a change or no change in skin area removed
during mulesing for Ewe lambs in 2018 cared to five years ago (2014) by Region.

Share Chart

Regicn

Central NSW

Morthern MNSW/
Qld

S4 Peninsula
Tasmania

Murray

Western Australia
Wimmera Mallee

. No change |More now Less now Total
Region Responses
Central NSW n 19 1 15 35

Percentage |54.3% 2.9% 42.9%

Chisq PValue|0.72632 0.19306 0.81434
East Vic n 5 0 3 8

Percentage [62.5% 0.0% 37.5%

Chisq PValue|0.89215 0.79542 0.89949
Northern n 10 0 6 16
NSW/QId Percentage |62.5% 0.0% 37.5%

Chisq PValue 0.84794 0.71386 0.85823
SA Peninsula n 9 0 2 11

Percentage |81.8% 0.0% 18.2%

Chisq PValue 0.32004 0.7611 0.2473
Tasmania n 1 0 1 2

Percentage [50.0% 0.0% 50.0%

Chisq PValue|0.87076 0.89685 0.82962
Western n 9 0 11 20
Australia Percentage |45.0% 0.0% 55.0%

Chisq PValue|0.42022 0.68184 0.30181
Wimmera n 17 0 10 27
Mallee Murray Percentage |63.0% 0.0% 37.0%

Chisq PValue 0.77914 0.63384 0.78722
National n 70 1 48 119

Percentage |58.8% 0.8% 40.3%

Ewe lambs

15

16

11

20

27

Figure 243: Share charbf the change or no change in skin area removed during mulesit

for Ewe lambsn 2018 compared to five years ago (20b$)Region
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24.4.2 Change in skin area removed compared to 5 years agedgionc Wether lambs

Table 248: Proportion of respondents who reported a change or no change in skin area removed
during mulesing for Wether lambs in 2018 compared to five years ago (20RBdign.

Wether lambs

Share Chart

Central NSW

25

Morthern MNSW/
Qld

12

Regicn |34 Peninsula

11

Tasmania

Western Australia

16

Wimmera Mallee
Murray

. No change |More now Less now Total
Region Responses
Central NSW n 13 - 12 25

Percentage [52.0% 48.0%

Chisq PValue|0.65354 0.59113
East Vic n 5 - 3 8

Percentage [62.5% 37.5%

Chisq PValue 0.89412 0.87344
Northern n 6 - 6 12
NSW/QId Percentage |50.0% 50.0%

Chisq PValue|0.68823 0.63106
SA Peninsula n 8 - 3 11

Percentage [72.7% 27.3%

Chisq PValue|0.54978 0.4741
Tasmania n 1 - 1 2

Percentage [50.0% 50.0%

Chisq PValue|0.86988 0.84457
Western n 8 - 8 16
Australia Percentage [50.0% 50.0%

Chisq PValug 0.64313 0.57921
Wimmera n 12 - 4 16
Mallee Murray Percentage |75.0% 25.0%

Chisqg PValueg 0.40103 0.31485
National n 53 - 37 90

Percentage [58.9% 41.1%

16

Figure 244: Share charbf the change or no change in skin area removed during mulesit

for Wether lambgn 2018 compared to five years ago (20b¢)Region
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24.4.3 Change in skin area removed compared to 5 years agoHmsen enterpris€ Ewe Lambs

Table 249: Proportion of respondents who reported a change or no change in skin area removed
during mulesing for Ewe lambs in 2018 compared to five years ago (2014) by Chosen enterprise.

Share Chart

Cheosen
enterprise

Merino x Merino
Merino wethers
Mernino x Other
Meat x Meat

(Other enterprize

Total
. No change |More now Less now
Chosen enterprise Responses
Merino x Merino n 63 1 44 108
Percentage |58.3% 0.9% 40.7%
Chisq PValue 0.94704 0.9227 0.94721
Merino wethers n 0 0 1 1
Percentage |0.0% 0.0% 100.0%
Chisq PValue 0.4431 0.92696 0.34751
Merino x Other n 4 0 1 5
Percentage |80.0% 0.0% 20.0%
Chisq PValue 0.53697 0.83759 0.474
Meat x Meat n 2 0 2 4
Percentage |50.0% 0.0% 50.0%
Chisq PValue 0.81802 0.85453 0.76088
Other enterprise n 1 0 0 1
Percentage [100.0% 0.0% 0.0%
Chisq PValueg 0.59135 0.92696 0.52536
All enterprises n 70 1 48 119
Percentage |58.8% 0.8% 40.3%

Ewe lambsz

Figure24-5: Share charbf the change or no change in skin area removed during mulesit
for Ewe lambsén 2018 compared to five years ago (20bg)Chosen enterprise
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24.4.4 Change in skin area removed compared to 5 years agohmsen enterpris€ Wether lambs

Table 2410: Proportion of respondents who reported a change or no change in skin area removed
during mulesing for Wether lambs in 2018 compared to five years ago (2014) by Chosen enterprise.

Total
. No change |More now Less now
Chosen enterprise Responses
Merino x Merino n 50 - 35 85
Percentage |58.8% 41.2%
Chisq PValue|0.99373 0.9925 Share Chart Wether lambs
Merino wethers n 0 - 2 2 : Less now
Percentage |0.0% 100.0% MEF!”D X
Chisq PValueg0.27781 0.19399 ME’!”D
Merino x Other n 3 - 0 3 Chosen  [Merino
Percentage |100.0% 0.0% enterprise |wethers
Chisq PValue 0.35346 0.26676 Merino x
Meat x Meat n - - - - Other
Percentage
Chisq PValue Figure 246: Share charbf the change or no change in skin area removed during mulesit
Other enterprise n - - - - for Wether lambsn 2018 compared to five years ago (20b¢)Chosen enterprise
Percentage
Chisq PValue
All enterprises n 53 - 37 90
Percentage |58.9% 41.1%
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24.5Pain relief around mulesing

24.5.1 Pain relief around mulesing Begionc Ewe lambs
Table 2411: Proportion of respondents who use pain relief around mulesing for Ewe lambs in 2018 by Regitues for cell
chisquare are coloured for significance for higher counts than expected (red) and for lower counts than expected (blue).

No Yes Yes Yes Yes both Total
Region Tri-Solfen® |Metacam® |Buccalgesic® |Buccalgesic and |Responses
only only only Tri-Solfen ®
Central NSW n 6 25 - 0 4 35
Percentage |17.1% 71.4% 0.0% 11.4%
Chisq PValue/0.5508 0.47635 0.58759 0.00924
East Vic n 1 7 - 0 0 8
Percentage (12.5% 87.5% 0.0% 0.0% ___Pain Relief i
H Yes, Tri-Solfen® Yes, both Tri-
Chisq PValug 0.94187 0.87255 0.79542 0.60407 izl - - Solfen and
Northern n 2 12 - 1 0 15 s J— e .
NSW/QId Percentage |13.3% 80.0% 6.7% 0.0% e — [ | 2
Chisq PValue[0.99056 |0.92001 0.01383 0.47766 Qld ' - .
SAPeninsula  |n 1 10 - 0 0 11 Region saperinia S I
Percentage [9.1% 90.9% 0.0% 0.0% Westen Austalis SR 21
Chisq PValug/0.69368 |0.7545 0.7611 0.54314 Murray
Tasmania n 0 2 - 0 0 2 . - sh harof Pain relief d dmulesi
Percentage |0.0% 100.0% 0.0% 0.0% E'V%Zr; ri‘:;nsz g‘lrgtfy ;r:gizs'“ relief usedroundmulesingfor
Chisq PValug 0.60407 0.78331 0.89685 0.79542
Western Australia|n 2 19 - 0 0 21
Percentage |9.5% 90.5% 0.0% 0.0%
Chisq PValug 0.62406 |0.68166 0.67442 0.40081
Wimmera Mallee |n 4 23 - 0 0 27
Murray Percentage (14.8% 85.2% 0.0% 0.0%
Chisq PValue|0.84613 |0.87117 0.63384 0.34076
National n 16 98 - 1 4 119
Percentage |13.4% 82.4% 0.8% 3.4%

2011 Survey reported 59% used pain relief in ewe lambs

2014 WesterrAustralian Sheep Producer survey found 68% of mulesed lambs were given pain relief.

2017 AWI Merino Husbandry Practices Survey reported 83% of producers used pain relief with mulesing in ewes.

The current study finds 86.6% used pain relief in ewe lamb®8r8% in wether lambs, although the number of respondents to this question was smalletkEs wethers n=88).
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24.5.2 Pain relief around mulesing egionc Wether lambs
Table 2412: Proportion of respondents who use pain relief around mulesing for Wether lambs in 2018 by Regtres for

cell chisquare are coloured for significance for higher counts than expected (red) and for lower counts than expected (blue).

No Yes Yes Yes Yes both Total
Region Trisolfen® |Metacam® |Buccalgesic® |Buccalgesic and |Responses
only only only Tri-Solfen®
Central NSW n 4 16 - - 4 24
Percentage [16.7% 66.7% 16.7%
ChisqPValue|0.21835 |0.29911 0.00535
East Vic n 0 7 - - 0 7
Percentage |0.0% 100.0% 0.0%
Chisq PValug 0.42503 |0.69785 0.5727
Northern n 1 10 - - 0 11
NSW/QId Percentage |9.1% 90.9% 0.0%
Chisq PValue| 1 0.87113 0.4795
SAPeninsula n 1 10 - - 0 11
Percentage (9.1% 90.9% 0.0%
Chisq PValue| 1 0.87113 0.4795
Tasmania n 0 2 - - 0 2
Percentage [0.0% 100.0% 0.0%
Chisqg PValug 0.66982 |0.83561 0.76302
Western Australia|n 1 15 - - 0 16
Percentage |6.3% 93.8% 0.0%
Chisqg PValug 0.70626  |0.75054 0.39377
Wimmera Mallee |n 1 16 - - 0 17
Murray Percentage |[5.9% 94.1% 0.0%
Chisq PValue|0.66083 |0.73083 0.37937
National n 8 76 - - 4 88
Percentage [9.1% 86.4% 4.5%

2011 Survey reported 64% used pain relief in wether lambs

Pain Relief

VYes, both Tri-
Solfen and
Buccalgesic

Share Chart

(Central NSW

Morthern NSW/
Qld

Region |SA Peninsula
Tasmania
Western Australia
Wimmera Mallee
Murray

Figure 248: Share charbf Pain relief usedroundmulesingfor
Wether lambsn 2018by Region
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24.5.3 Pain relief around mulesing lyhosen enterpris€ Ewe Lambs

Table 24 13: Proportion of respondents whose pain relief around mulesirigr Ewe lambs in 2018 compared to five years ago

(2014) by Chosen enterprise.

No Yes Yes Yes Yes both Total
Trisolfen® |Metacam® |Buccalgesic® |Trisolfen® Responses
only only only and
Chosen enterprise Buccalgesic®
Merino x Merino n 15 88 - 1 4 108
Percentage [13.9% 81.5% 0.9% 3.7%
Chisq PValue |0.89997 |0.92051 0.9227 0.84613
Merino wethers n 0 1 - 0 0 1
Percentage |0.0% 100.0% 0.0% 0.0%
Chisq PValue |0.71386 |0.84581 0.92696 0.85453
Merino x Other n 0 5 - 0 0 5
Percentage |0.0% 100.0% 0.0% 0.0%
Chisq PValue |0.41226 |0.66369 0.83759 0.68184
Meat x Meat n 1 3 - 0 0 4
Percentage [25.0% 75.0% 0.0% 0.0%
Chisq PValue |0.52854 |0.87127 0.85453 0.71386
Other enterprise n 0 1 - 0 0 1
Percentage |0.0% 100.0% 0.0% 0.0%
Chisq PValue |0.71386 |0.84581 0.92696 0.85453
All enterprises n 16 98 - 1 4 119
Percentage |13.4% 82.4% 0.8% 3.4%
Pain Relief

Share Chart

Solfen and

Buccalgesic

Yes, both Tri-

Mering x Mering
Merino wethers
Menno x Other
Meat x Meat
Cther enterprize

Chosen
enterprise

Figure 249: Share charbf Pain relief usedroundmulesingfor Ewe lambén 2018by Chosen enterprise
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24.5.4 Pain relief around mulesing liyhosen enterpris€ Wether Lambs

Table 2414: Proportion of respondentaho use pain relief around mulesifigr Wether lambs in 2018 compared to five years ago (2014) by Chosen enterprise.

No Yes Yes Yes Yes both Total
Metacam® |Buccalgesic® |Trisolfen® |Trisolfen® Responses
only only only and
Chosen enterprise Buccalgesic®
Merino x Merino n 8 - - 70 4 82
Percentage [9.8% 85.4% 4.9%
Chisq PValue 0.84165 0.92255 |0.88766
Merino wethers n 0 - - 2 0 2
Percentage [0.0% 100.0% 0.0%
Chisq PValue 0.66982 0.83561 0.76302
Merino x Other n 0 - - 4 0 4
Percentage |0.0% 100.0% 0.0%
Chisq PValueg 0.54649 0.76916 0.66982
Meat x Meat n - - - - - -
Percentage
Chisq PValue
Other enterprise n - - - - - -
Percentage
Chisq PValue
All enterprises n 8 - - 76 4 88
Percentage |9.1% 86.4% 4.5%
Pain Relief
Share Chart
Mering x a2

Chosen
enterprise

Merino
Merino
wethers
Mering x
Other

Figure 2410: Share charbf Pain relief usedroundmulesingfor Wether lambsn 2018by Chosen enterprise
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24.6Some wool left on tail
24.6.1 Some wool left on tad Ewe Lambs

Table 2415: Proportion of respodents who left some wool on the tail for eiembs, Nationallyn=107).

Some wool left on tail - ewe lambs n % of Total
Yes 58 54.2
No 49 45.8
100% Ewe lambs=Some wool left on tail

I No
B Yes

0%

60%

40%

20%

Proportion of ewe lambs with wool left on tail

0%

Region

Figure 2411: Proportion of Respondents who left wool on the tail at
mulesing for Ewe lambs in 2018 by Region. Width of the columns is
proportions to the total number of respondents for that region, numbers |
the columns represent the percentage of a given response, chi
square=9.846, df=6, P=0.1313
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Figure 2412: Proportion of Respondents who left wool on the tail at
mulesing for Ewe lambs in 2018 by Chosen enterprise. Width of the
columns igroportion of the total number of respondents for that region,
numbers in the columns represent the percentage of a given response,
square=0.955, df=6, P=0.8122.
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24.6.2 Some wookft on tail - Wether lambs
24.6.2.1 Some wool left on tgiWwhether lambs bjregion

Table 2416: Proportion of respodents who left some wool on the tail for wether lambs, Nationéily76)

Some wool left on tail - wether lambs n % of Total
Yes 43 56.6
No 33 43.4
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Figure 2413: Proportion of Respondents who left wool on the tail at
mulesing for Wether lambs 2018 byRegionWidth of the columns is
proportions to the total number of respondents for that region, numbers |
the columns represent the percentage of a given responke,
square=13.689, df=6, P=0.0333.
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Figure 2414: Analysis of means for proportions who left wool on the tail of
Wether lambs at mulesing in 201Black line indicates thRegionmean distance
from the overall mean, red dot indicates the mean is significantly different fron
the overall mean, green dot indicates the mean does not differ significantly frc
the overall mean.
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24.6.2.2 Some woattft on tailg Wether lambs byChosen enterprise

100% Some wool left on tail
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Figure 2415: Proportion of Respondents who left wool on the tail at
mulesing for Wether lambs 2018 byChosen enterprise/Nidth of the
columns is proportion of the total number of respondents fortthegion,
numbers in the columns represent the percentage of a given respahse,
square=0.922, df=2, P=0.6305.
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Q25 In 2018, if you used chemical treatments to prevent or treat flystrike please provide detatiseiniable below.

Treat your sheep with
preventative chemicals
for fly strike at
approximately the same
time every year

Treat your sheep with
preventative chemicals
only when the risk of
flystrike is high

Treat your sheep with
preventative chemicals
when you are unable to
check sheep e.g. during
harvest, before going on
holidays.

Treat the whole mob of
sheep once flystrike is
detected

Only treat individually
struck sheep

| usually
do this

Yes No

-
O O
r -
O 0O
-

If used, month
used 2018

If used, product used in 2018

If used, method used in 2018

Backliner/ Hand Jetting Plunge Shower Cage Electro- Wound

spray on

jet

race

dip

dip dip dip dressing

[ - . [
rC | C O
r r r r
) (| [ ]
r r r r
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25.1 Proportion of respondent using a treatment for flystrike

25.1.1 Proportion of respondent using a treatment for flystrike by Region
Table 251: Percentage of respondents using treatments Féystrike in 2018y Region P values are for a chjuare test, for each treatment.

Percentage (%) respondents using treatment by Region

Treatments for flystrike Central East Northern SA Tasmania | Wvestem Wl\l/ln;rlreeera National | P-value
NSW Vic NSW/QId Peninsula Australia
Murray

Only treat individually struck sheep 69.0 76.9 60.0 66.7 100 68.2 64.7 67.9 0.5121
Treat y_our sheep with pre_ventatlve chemicals forflystrike at 0.0 65.0 613 545 66.7 71.0 66.7 66.3 0.9566
approximately the same time every year
T h ith i hemical ly when th

reat your sheep with preventative chemicals only when the 470 571 455 400 400 50.0 35.1 446 0.837

risk of flystrike is high

Treat the whole mob of sheep once flystrike is detected 11.0 40.0 21.7 14.3 60.0 15.8 26.5 22.2 0.2019
Treat your sheep with preventative chemicals when you are
unable to check sheep e.g. during harvest

N 173 68 123 45 28 118 188 743

19.0 18.2 18.2 25.0 25.0 22.7 11.4 18.0 0.932

25.1.2 Proportion of respondent using a treatment for flystrike yhosen enterprise
Table 252: Percentage of respondents using treatmentsFéystrike in 2018 by Chosen ereise.P values are for a cBjuare test, for each treatment

Percentage (%) respondents using treatment by Chosen enterprise

Treatments for flystrike Merino x Merino | Merino x | Meat x Other All Povalle
Merino wethers Other Meat enterprise enterprises

Only treat individually struck sheep 711 66.7 53.3 69.2 40.0 67.9 0.4834
Treat your sheep with preventative chemicals for flystrike at approximately the same time 63.9 75.0 70.0 65.0 875 66.3 06178
every year
Treat your sheep with preventative chemicals only when the risk of flystrike is high 44.0 50.0 61.1 39.3 33.3 44.6 0.6142
Treat the whole mob of sheep once flystrike is detected 215 0.0 23.1 26.9 20.0 22.2 0.8506
Tregt your sheep with preventative chemicals when you areunable to check sheep e.g. 176 0.0 28.6 115 400 18.0 04232
during harvest
N 464 19 80 146 29 743

The proportion of respondents treating sheep with preventative chemicals at the same time each year has increased frd82011 (
wSALRYRSY(ia 6K2 RORSONBHRRI (Whe/ f 20 NG| GAKSSLIQ Yl & KIF @S YAaddzy RSNEG22R i Kr§portjodstothdr2 y =
treatment options.
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25.2 Month of flystrike treatment
25.21 Month of flystrike treatment ¢ National

Table 173: Proportion of respondents treating for flystrike per moi
in 2018 over all Regions and Enterprises

25%: — Month n % of Total
Jan 32 12.3%)
. Feb 15 5.8%
Mar 3 1.2%
20% Apr 4 1.5%
May 2 0.8%
T Jun 2 0.8%
Jul 10 3.8%
15% — Aug 17 6.5%
Sep 31 11.9%
. Oct 45 17.3%
Nov 64 24.6%
10%: — Dec 35 13.5%

3%

0% -
° Jan  Feb  Mar Apr May  Jun Jul Aug  Sep Oct Mov  Dec
Month

Figure 251: Proportionof respondents treating for flystrike per monih 2018over allRegions and Enterprises
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Only treat individually struck sheep
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Figure 252: Proportionof respondents Nationally using Flystrike treatment by month, width of column indicates number of respondents, numbenmindioates percentage of respondents who
used a treatment in a given month.

Table25-4: National proportion of responehts using Flystrike treatment by month+=26Q

Month (%)
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec

Flystrike treatment n

Treat your sheep with preventative chemicals for flystrike at
approximately the same time every year

Treat your sheep with preventative chemicals only when the risk of
flystrike is high

Treat your sheep with preventative chemicals when you are unable
to check sheep e.g. during harvest

Treat the whole mob of sheep once flystrike is detected 15 6 13 0 0 50 0 10 0 3 2 9 3

130 | 34 27 33 25 50 | 100 | 40 59 65 67 53 34

50 22 27 0 0 0 0 20 18 19 16 19 26

17 9 0 0 0 0 0 20 0 3 9 6 9

Only treat individually struck sheep 48 28 33 67 75 0 0 10 24 10 7 13 29
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25.3 Product usedo treat or prevent Flystrike
25.3.1 Product usedbr all treatment methods

Table 255; Proportion of respondents using flystrike product (active ingredient or class)ridds.

Product used (%)
Treatment . . _— . . . o . Unspecified
n | Abamectin |Cyromazine | Diazinon Dicyclanil | Ivermectin | Neonicotinoid Spinosad product
Treat at same time every year 130 0 12 0 28 4 3 2 1
Treat when risk flystrike high 39 0 4 0 7 2 0 1 1
Treat when unable to check sheep 19 0 3 0 2 1 0 1 0
Treat whole mob once flystrike is detected| 13 0 3 0 2 0 0 0 0
Only treat individually struck sheep 52 0 2 3 1 4 0 8 2
All Treatments 254 0 24 3 40 12 4 12 5

*Cyromazines not effective against maggots.

25.3.2Treat with preventative chemicals at same time every year

25.3.21 Treat with preventative chemicals at same time every pgRegion
Table 256: Proportion of respondents using flystrike product (active ingredient or class) by Region

Proportion of respondents (%)

Region n | Abamectin | Cyromazine | Diazinon Dicyclanil | Ivermectin Neonicotinoid Spinosad Ur;srggzged
Central NSW 30 0 13 0 32 0 25 20 0
East Vic 14 0 13 0 8 0 25 40 0
Northern NSW/QId 20 0 19 0 18 0 13 0 0

SA Peninsula 6 0 10 0 4 0 0 0 0
Tasmania 7 0 10 0 3 18 0 0 0
Western Australia 23 0 10 0 17 45 0 0 100
Wimmera Mallee Murray 30 0 26 0 18 36 38 40 0
National 130 0 24 0 55 9 6 4 2

Note: percentages may sum to more than 100 as respondents could name more than one chemical.
Chisquare=52.330, df=30, P=0.0070.

2011survey found 54% used Dicyclanil and 36% used Cyromazine for planned preventative treatm
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25.3.2.2 Treat with preventative chemicals at same time every y&iidsen enterprise
Table 257: Proportion of respondents using flystrike product (active ingredient or class) by Chosen enterprise

Proportion of respondents (%)

Region n Abamectin Cyromazine | Diazinon Dicyclanil | Ivermectin | Neonicotinoid | Propetamphos | Spinosad UT;EZETIM
Merino x Merino 79 0 65 0 65 55 38 0 60 33
Merino wethers 7 0 3 0 6 0 25 0 0 0
Merino x Other 13 0 3 0 13 0 13 0 20 33
Meat x Meat 24 0 23 0 13 46 25 0 20 0
Other enterprise 6 0 7 0 0 0 0 0 33
All enterprises 130 0 24 0 55 9 6 0 4 2
Note: percentages may sum to more than 100 as respondents could name more than one chemical.
Chisquare=23.747, df=20, P=0.2536.
25.3.3Treat with preventative chemicals only when the risk is high
25.3.3.1 Treat with preventative chemicals only when the risk is highdign
Table 258: Proportion of respondents using flystrike product (active ingredient or class) by Region
Region Proportion of respondents (%)

. . o . . . L . Unspecified

n | Abamectin | Cyromazine | Diazinon Dicyclanil | Ivermectin | Neonicotinoid | Propetamphos | Spinosad product

Central NSW 13 0 27 0 53 20 0 0 0 0
East Vic 4 0 9 0 6 20 0 0 0 33
Northern NSW/QId 2 0 0 0 6 0 0 0 0 33
SA Peninsula 4 0 27 0 6 0 0 0 0 0
Tasmania 0 0 0 0 0 0 0 0 0 0
Western Australia 8 0 9 0 12 60 0 0 50 33
Wimmera Mallee Murray 8 0 27 0 18 0 100 0 50 0
National 39 0 28 0 44 13 3 0 5 8

Note: percentages may sum to more than 100 as respondents could hame more than one chemical.
Chisquare=28.313, df=25, P=0.2546.

2011 survey found 42% used Dicyclanil and 36% used Cyromazine and 14% used lvermectin for treat with preventative dremisalsviigh.
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25.3.3.2 Treat with preventative chemicals only when the risk is highdsen enterprise
Table 259: Proportion of respondents using flystrike product (active ingredient or class) by Chosen enterprise

Proportion of respondents (%)
Region n Abamectin Cyromazine | Diazinon Dicyclanil | Ivermectin | Neonicotinoid | Propetamphos | Spinosad UT;EZETIM
Merino x Merino 25 0 55 0 65 100 0 0 50 67
Merino wethers 0 0 0 0 0 0 0 0 0 0
Merino x Other 8 0 27 0 24 0 0 0 50 0
Meat x Meat 4 0 9 0 6 0 100 0 0 33
Other enterprise 2 0 9 0 6 0 0 0 0 0
All enterprises 0 28 0 44 13 3 0 5 8
Note: percentages may sum to more than 100 as respondents could name more than one chemical.
Chi-square=13.942, df=15, P=0.5299.
25.3.4Treat with preventative chemicals when you are unable to check sheep
25.3.4.1 Treat with preventative chemicals when you are unable to check shieepibg
Table 2510: Proportion of respondents using flystrike product (active ingredierdiass) by Region.
Region Proportion of respondents (%)
. . o . . . L . Unspecified

n | Abamectin | Cyromazine | Diazinon Dicyclanil | Ivermectin | Neonicotinoid | Propetamphos | Spinosad product
Central NSW 4 0 29 0 17 0 0 0 33 0
East Vic 1 0 0 0 17 0 0 0 0 0
Northern NSW/QId 3 0 14 0 33 0 0 0 0 0
SA Peninsula 2 0 14 0 17 0 0 0 0 0
Tasmania 1 0 14 0 0 0 0 0 0 0
Western Australia 6 0 29 0 0 100 0 0 33 100
Wimmera Mallee Murray 2 0 0 0 17 0 0 0 33 0
National 19 0 37 0 32 11 0 0 16 5

Note: percentages may sum to more than 100 as respondents could hame more than one chemical.
Chi-square=20.143, df=24, P=0.6886.
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25.3.4.2 Treat with preventative chemicals when you are unable to check shéebpd®n enterprise
Table 2511: Proportion of respondents using flystrike product (active ingredient or class) by Chosen enterprise

Proportion of respondents (%)
Region n Abamectin Cyromazine | Diazinon Dicyclanil | Ivermectin | Neonicotinoid | Propetamphos | Spinosad UT;EZETIM
Merino x Merino 13 0 86 0 67 100 0 0 33 0
Merino wethers 0 0 0 0 0 0 0 0 0 0
Merino x Other 4 0 14 0 0 0 0 0 67 100
Meat x Meat 1 0 0 0 17 0 0 0 0 0
Other enterprise 1 0 0 0 17 0 0 0 0 0
All enterprises 19 0 37 0 32 11 0 0 16 5
Note: percentages may sum to more than 100 as respondents could name more than one chemical.
Chi-square=14.138, df=12, P=0.2920.
25.3.5Treatwhole mob once flystrike is detected
25.3.5.1 Treat whole mob once flystrike is detecte®égion
Table 2512: Proportion of respondents using flystrike product (active ingredient or class) by Region
Region Proportion of respondents (%)
. . o . . . L . Unspecified

n | Abamectin | Cyromazine | Diazinon Dicyclanil | Ivermectin | Neonicotinoid | Propetamphos | Spinosad product
Central NSW 1 0 0 0 25 0 0 0 0 0
East Vic 1 0 0 0 25 0 0 0 0 0
Northern NSW/QId 2 0 0 0 25 0 0 0 100 0
SA Peninsula 1 0 14 0 0 0 0 0 0 0
Tasmania 2 0 29 0 0 0 0 0 0 0
Western Australia 2 0 14 0 0 100 0 0 0 0
Wimmera Mallee Murray 4 0 43 0 0 0 0 0 0 0
National 13 0 54 0 31 8 0 0 8 0

Note: percentages may sum to more than 100 as respondents could hame more than one chemical.
Chi-square=18.312, df=18, P=0.4353.
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25.3.5.2 Treat whole mob once flystrike is detecte@bgsen enterprise
Table 2513: Proportion of respondents using flystrike product (active ingredient or class) by Chosen enterprise

Proportion of respondents (%)
Region n Abamectin Cyromazine | Diazinon Dicyclanil | Ivermectin | Neonicotinoid | Propetamphos | Spinosad UT;EZETIM
Merino x Merino 8 0 71 0 50 100 0 0 0 0
Merino wethers 0 0 0 0 0 0 0 0 0 0
Merino x Other 3 0 0 0 50 0 0 0 100 0
Meat x Meat 1 0 14 0 0 0 0 0 0 0
Other enterprise 1 0 14 0 0 0 0 0 0 0
All enterprises 13 0 54 0 31 8 0 0 8 0
Note:percentages may sum to more than 100 as respondents could name more than one chemical.
Chi-square=10.132, df=9, P=0.3573.
25.3.60nly treat individually struck sheep
25.3.6.1 Only treat individually struck sheepRiagion
Table 2514: Proportion of respondents using flystrike product (active ingredient or class) by Region
Region Proportion of respondents (%)
. . o . . . L . Unspecified

n | Abamectin | Cyromazine | Diazinon Dicyclanil | Ivermectin | Neonicotinoid | Propetamphos | Spinosad product
Central NSW 13 0 0 13 0 55 0 0 25 20
East Vic 5 0 0 0 0 9 0 100 10 20
Northern NSW/QId 5 0 0 25 50 0 0 0 5 20
SA Peninsula 4 0 25 13 0 0 0 0 10 0
Tasmania 2 0 0 13 0 0 0 0 5 0
Western Australia 11 0 50 13 0 18 0 0 20 40
Wimmera Mallee Murray 13 100 25 25 50 18 100 0 25 0
National 53 2 8" 15 4 21 2 2 38 9

Note: percentages may sum to more than 100 as respondents could hame more than one chemical.
*Cyromazinés not effective against maggots.
Chi-square=39.818, df=48, P=0.7935.

2011 survey reported Spinosad as most popular active for treating individually struck sheep (38%), followed by Diaziaownl (28%G)ectin (14%). Cyromazine was reportetiage been
used in both 2018 (8%) and 2011 (17%) despite it not being effective against maggots.
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25.3.6.2 Only treat individually struck sheepliwpsen enterprise
Table 2515: Proportion of respondents using flystrike product (active ingredient or tlas€hosen enterprise

Proportion of respondents (%)

Region n Abamectin Cyromazine | Diazinon Dicyclanil | Ivermectin | Neonicotinoid | Propetamphos | Spinosad UT;EZETIM
Merino x Merino 37 0 100 100 50 80 0 0 65 60
Merino wethers 1 0 0 0 0 0 100 0 0 0
Merino x Other 1 0 0 0 0 0 0 0 0 20
Meat x Meat 13 100 0 0 50 20 0 100 35 20
Other enterprise 0 0 0 0 0 0 0 0 0 0
All enterprises 53 2 8 15 4 21 2 2 38 9

Note: percentages may sum to more than 100 as respondents could name more theireomeal.

Chi-square=73.568, df=24, P<0.0001.
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25.4 Method of application of chemical flystrike treatments

25.4.1Method of application of chemical flystrike treatments Treat at same time every year

Table 2516: Methods used by respondents who treat at the same time every year with preventative chempigalggs for cell chsquare are coloured for significance for higher counts than expected

(red) and for lower counts than expected (blue)

Method
Backliner/ |Cage dip | Electrodip |Hand jet | Jetting race | Shower/ dip | Wound Total

Region spray on dressing | Responses

n 25 0 1 3 0 0 0 29
Central NSW |Percentage 86.2% 0.0% 3.4% 10.3% 0.0% 0.0% 0.0%

Chi-sq P-value |0.19037 0.49051 |0.436 0.42111 |0.19707 0.49051 0.62587

n 11 2 1 0 1 0 0 15
East Victoria |Percentage 73.3% 13.3% 6.7% 0.0% 6.7% 0.0% 0.0%

Chi-sq P-value |0.7415 0.0004 |0.91931 0.11685 |0.88061 0.61998 0.72586

n 13 0 0 2 1 0 0 16
Norhtern
NSW/QId Pe‘rcentage 81.3% 0.0% 0.0% 12.5% 6.3% 0.0% 0.0%

Chi-sq P-value |0.46581 0.60855 |0.27729 0.7005 ]0.93183 0.60855 0.71725

n 2 0 0 1 0 1 0 4
SA Peninsula |Percentage 50.0% 0.0% 0.0% 25.0% 0.0% 25.0% 0.0%

Chi-sq P-value |0.6874 0.79789 |0.58698 0.67074 |0.63189 0.00026 0.85631

n 1 0 0 3 1 0 0 5
Tasmania Percentage 20.0% 0.0% 0.0% 60.0% 20.0% 0.0% 0.0%

Chi-sq P-value |0.20297 0.77465 |0.54363 0.01603 |0.18306 0.77465 0.83957
Western n 11 0 2 5 3 0 0 21
Australia Percentage 52.4% 0.0% 9.5% 23.8% 14.3% 0.0% 0.0%

Chi-sq P-value |0.43066 0.55738 |0.7172 0.40127 |0.10198 0.55738 0.67822
Wimmera n 18 0 5 6 1 1 1 32
Mallee Murray |Percentage 56.3% 0.0% 15.6% 18.8% 3.1% 3.1% 3.1%

Chi-sq P-value |0.48131 0.46889 |0.08583 0.74197 |0.53722 0.51158 0.14975
All Regions n 81 2 9 20 7 2 1 122

Percentage 66.4% 1.6% 7.4% 16.4% 5.7% 1.6% 0.8%
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25.42 Method of application of chemical flystrike treatmentg Treat when risk of flystrike is high

Table25-17: Methods used by respondents who treat when the risk of flystrike is, piglalues for cell cksquare are coloured for significance for higher counts than expected (red) and for lower
counts than expected (blue)

Method
Backliner/ Cage dip |Electrodip [Hand jet |Jetting race |Shower/dip |[Wound |Total

Region spray on dressing |Responses

n 8 0 0 3 0 0 - 11
Central NSW |Percentage 72.7% 0.0% 0.0% 27.3% 0.0% 0.0%

Chi-sq P-value |0.45274 0.61301 |0.61301 0.96824 |0.38101 0.47443

n 2 1 0 1 1 0 - 5
East Victoria |Percentage 40.0% 20.0% 0.0% 20.0% 20.0% 0.0%

Chi-sq P-value |0.63599 0.00955 |0.73311 0.73786 |0.27024 0.62963
Norhtern 3 0 0 1 0 0 i 4
NSW/QId Percentage 75.0% 0.0% 0.0% 25.0% 0.0% 0.0%

Chi-sq P-value |0.60752 0.76037 |0.76037 0.91236 |0.59731 0.66623

n 1 0 0 3 1 0 - 5
SA Peninsula |Percentage 20.0% 0.0% 0.0% 60.0% 20.0% 0.0%

Chi-sq P-value |0.28375 0.73311 |0.73311 0.17433 |0.27024 0.62963

n 1 0 0 0 0 0 - 1
Tasmania Percentage 100.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Chi-sq P-value [0.55422 0.87879 |0.87879 0.59731 |0.79168 0.82925
Western n 4 0 1 2 1 0 - 8
Australia Percentage 50.0% 0.0% 12.5% 25.0% 12.5% 0.0%

Chi-sq P-value |0.82578 0.66623 |0.05915 0.87631 |0.55422 0.54187
Wimmera n 5 0 0 2 0 2 - 9
Mallee Murray |Percentage 55.6% 0.0% 0.0% 22.2% 0.0% 22.2%

Chi-sq P-value [0.99172 0.64731 |0.64731 0.74682 |0.42812 0.01452
All Regions n 24 1 1 12 3 2 43

Percentage 55.8% 2.3% 2.3% 27.9% 7.0% 4.7%

137| Benchmarking Australianh®epParasite Gntrol



25.4.3 Method of application of chemical flystrike treatmentsTreat whenunable to check sheep

Table 2518: Methods used by respondents who treat when unable to check sheeplues for cell chsquare are coloured for significance for higher counts than expected (red) and for lower counts

than expected (blue)

Method
Backliner/ Cage dip |Electrodip [Hand jet |Jetting race |Shower/dip |[Wound |Total

Region spray on dressing |Responses

n 3 - - 2 0 0 - 5
Central NSW |Percentage 60.0% 40.0% 0.0% 0.0%

Chi-sq P-value |0.75183 0.72634 |0.4292 0.57615

n 1 - - 0 0 0 - 1
East Victoria |Percentage 100.0% 0.0% 0.0% 0.0%

Chi-sq P-value |0.4795 0.57615 |0.72367 0.80259
Norhtern 2 i i 0 ! 0 i 3
NSW/Qld Percentage 66.7% 0.0% 33.3% 0.0%

Chi-sq P-value |0.68309 0.33292 |0.30743 0.66501

n 1 - - 1 0 0 - 2
SA Peninsula |Percentage 50.0% 50.0% 0.0% 0.0%

Chi-sq P-value |1 0.63526 |0.61708 0.72367

n 0 - - 1 0 0 - 1
Tasmania Percentage 0.0% 100.0% |0.0% 0.0%

Chi-sq P-value |0.4795 0.21876 |0.72367 0.80259
Western n 1 - - 1 1 0 - 3
Australia Percentage 33.3% 33.3% 33.3% 0.0%

Chi-sq P-value |0.68309 0.94853 |0.30743 0.66501
Wimmera n 0 - - 0 0 1 - 1
Mallee Murray |Percentage 0.0% 0.0% 0.0% 100.0%

Chi-sq P-value |0.4795 0.57615 |0.72367 0.00018
All Regions n 8 - - 5 2 1 - 16

Percentage 50.0% 31.3% 12.5% 6.3%
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25.4.4Method of application of chemical flystrike treatments Treat whole mob once flystrike detected

Table 2519: Methods used by respondents who treat whole mob of sheep once flystrike is detected

Method
Backliner/ |Cage dip | Electrodip |Hand jet | Jetting race | Shower/ dip | Wound Total

Region spray on dressing | Responses

n 1 - 0 1 0 - - 2
Central NSW |Percentage 50.0% 0.0% 50.0% 0.0%

Chi-sq P-value [0.79246 0.49691 0.42801 |0.5791

n 1 - 0 0 0 - - 1
East Victoria |Percentage 100.0% 0.0% 0.0% 0.0%

Chi-sq P-value [0.32106 0.63095 0.63095 |0.69489
Norhtern n 1 i 0 0 0 i i !
NSW/QId Percentage 100.0% 0.0% 0.0% 0.0%

Chi-sq P-value |0.32106 0.63095 0.63095 |0.69489

n 0 - 0 1 0 - - 1
SA Peninsula |Percentage 0.0% 0.0% 100.0% (0.0%

Chi-sq P-value [0.53514 0.63095 0.10931 |0.69489

n 0 - 0 1 0 - - 1
Tasmania Percentage 0.0% 0.0% 100.0% |0.0%

Chi-sq P-value [0.53514 0.63095 0.10931 |0.69489
Western n 1 - 1 0 0 - - 2
Australia Percentage 50.0% 50.0% 0.0% 0.0%

Chi-sq P-value |0.79246 0.42801 0.49691 |0.5791
Wimmera n 1 - 2 0 2 - - 5
Mallee Murray |Percentage 20.0% 40.0% 0.0% 40.0%

Chi-sq P-value |0.50564 0.43086 0.28275 |0.16053
All Regions n 5 - 3 3 2 - - 13

Percentage 38.5% 23.1% 23.1% 15.4%
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25.4.5 Method of application of chemical flystrike treatmentsTreat only individually struck sheep

Table 2520: Methods used by respondents who treat only individually struck sheep

Method
Backliner/ | Cage dip | Electrodip | Hand jet | Jetting race | Shower/ dip | Wound Total

Region spray on dressing | Responses

n 1 - - 2 1 - 13 17
Central NSW |Percentage 5.9% 11.8% 5.9% 76.5%

Chi-sq P-value |0.78788 0.8176 |0.14875 0.98303

n 1 - - 2 0 - 5 8
East Victoria |Percentage 12.5% 25.0% 0.0% 62.5%

Chi-sq P-value |0.62393 0.39654 |0.72572 0.64184
Norhtern n 1 i i 0 0 i ° 6
NSW/Qld Percentage 16.7% 0.0% 0.0% 83.3%

Chi-sq P-value |0.42801 0.36205 |0.76126 0.85792

n 0 - - 2 0 - 3 5
SA Peninsula |Percentage 0.0% 40.0% 0.0% 60.0%

Chi-sq P-value |0.53514 0.11603 |0.78151 0.66614

n 0 - - 0 0 - 3 3
Tasmania Percentage 0.0% 0.0% 0.0% 100.0%

Chi-sq P-value |0.63095 0.51925 |0.8299 0.64858
Western n 1 - - 3 0 - 8 12
Australia Percentage 8.3% 25.0% 0.0% 66.7%

Chi-sq P-value |0.93619 0.2991 |0.66744 0.68541
Wimmera n 1 - - 0 0 - 13 14
Mallee Murray |Percentage 7.1% 0.0% 0.0% 92.9%

Chi-sq P-value |0.94091 0.16384 |0.64258 0.49665
All Regions n 5 - - 9 1 - 50 65

Percentage 7.7% 13.8% 1.5% 76.9%
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Q26 Do you suspeogsistance to a flystrike treatment product on your reporting property?

Q26 Do you suspect resistance to a flystrike treatment product on your reporting property?
26.1 Proportion of respondents who suspect resistance to Flystrike treatment&bgion

Table 261: Proportion of respondents who suspect resistance to a flystrike treatment product bgrReg

Proportion of respondents s uspect

Region n resistance to flystrike treatment
(%)

Central NSW 83 11.3

East Vic 44 0.0

Northern NSW/QId 62 8.1

SA Peninsula 20 0.0

Tasmania 13 11.1

Western Australia 53 2.9

Wimmera Mallee Murray | 79 0.0

All Regions 354 4.9

Chi-square=14.233, df=@-value=0.271.

26.2 Proportion of respondents who suspect resistance to Flystrike treatment€hgsen enterprise

Table 262: Proportion of respondents who suspect resistance to a flystrike treatment product by Chosen enterprise

Proportion of respondents s uspect

Region n resistance to flystrike treatment
(%)

Merino x Merino 220 7.2

Merino wethers 16 0.0

Merino x Other 36 0.0

Meat x Meat 69 2.4

Other enterprise 13 0.0

All Enterprises 354 4.9

Chi-square=6.401, df=#-value=0.1711.
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Q27 Which product do you suspect flies are resistant to and when did you first suspect resistance to this product?

Q27 Which product do you suspect flies are resistant to and when did you first suspect resistance tpribdsict?

Product flies resistant to

National

Year(s) resistance suspected

Table 271: National proportion of respondents who suspected resistance to specific flystrike treatment products and the mean nurebes singe resistance was suspected, number of
respondents for this question=12.

Product suspect
resistance to

n

Proportion of respondents who
suspected resistance to this product

Mean number of years since
suspected resistance

Diazinon 6 50.0 13.0 (0-20)
Dicyclanil 3 25.0 0.3(0-1)
Cyromazine 1 8.3 3.0
Ivermectin 1 8.3 3.0
Propetamphos 1 8.3 0.0

All products 12 7.1 (0-20)
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Q28 In 2018, if you used visuatsessment to breed sheep that are less likely to get flystrike, please indicate which visual traits you used.

Ewes Ewe lambs Rams Ram lambs

Dag score I Il Il Il
Breech wrinkle O C C C
Urine stain C | | |
Breech cover C C C C
Woal colour r r r r
Cull sheep with fleece rot m| r r r
Cull sheep with body strike I Il Il Il
Cull sheep with breech strike O O O O

[ l_ - l_

28.1Proportion of respondents whaused visual traits to breed sheep less susceptible to flystrike by Region
Of respondents who answered questions on Blowfly Corisob% and 43.7%sed visual traits to breed fawes and ramghat are less susceptible to flystrike
respectively

28.1.1 Visual traits used for ewes and ewe lambs by Region

Table 281: Proportionof respondents usingisual traitsn ewes and ewe lambs to breeteep that are less likely to get flystriby Regionn= number of responses persual trait, total number of
responses=584, total number of respondents=136

Proportion (%) respondents using visual traits for ewes and ewe lambs by Region
. . Wimmera
Visual trait n Cﬁgi/r\id I?/ailzt sgc\;}gg SA Peninsula Tasmania Western Australia '\l\//lllzj\rllr(;e/ National
Cull sheep with body strike * 108 35.6 11.1 31.7 35.0 15.4 40.7 22.6 29.1
Cull sheep with fleece rot * 102 31.0 13.3 33.3 35.0 154 40.7 17.9 275
Breech wrinkle * 82 23.0 6.7 30.2 35.0 7.7 30.5 16.7 22.1
Wool colour 74 21.8 11.1 23.8 30.0 15.4 28.8 11.9 20.0
Cull sheep with breech strike * 74 16.1 6.7 254 30.0 7.7 32.2 17.9 20.0
Dag score * 54 12.6 8.9 9.5 15.0 15.4 32.2 10.7 14.6
Urine stain * 45 13.8 8.9 11.1 20.0 0.0 23.7 4.8 12.1
Breech cover 45 10.3 2.2 19.0 20.0 15.4 15.3 9.5 12.1

*Indicates a significant difference between regionstfmat trait P<0.05, using a binomial homogeneity test for each trait.
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28.1.2 Visual traits used for ewes and ewe lambs by Chosen enterprise

Table 282: Proportionof respondents usingisual traitsin ewes and ewe lambs to breed sheep that are less likely to get flyblri€hosen enterprisey= number of responses peisual trait, total
number of responses=584, total number of respondents=136

Proportion (%) respondents using visual traits for ewes and ewe lambs by Chosen enterprise
Visual trait n MI\/T:rri]r?oX Merino wethers Merino x Other Meat x Meat enztr:)?irse All enterprises
Cull sheep with body strike * 108 40.5 6.3 194 8.7 30.8 29.1
Cull sheepwith fleece rot * 102 38.2 6.3 22.2 5.8 30.8 275
Breech wrinkle * 82 29.6 0.0 27.8 5.8 23.1 221
Wool colour* 74 28.6 0.0 8.3 4.4 30.8 20.0
Cull sheep with breech strike * 74 27.3 0.0 19.4 5.8 23.1 20.0
Dag score 54 17.3 0.0 16.7 10.1 23.1 14.6
Urine stain 45 14.6 6.3 16.7 4.4 23.1 12.1
Breech cover 45 14.1 0.0 16.7 7.3 23.1 12.1

*Indicates a significant difference between enterprises for that trait P<0.05, using a binomial homogeneity test forieach tra

28.1.3 Visual traits used farams and ram lambs by Region

Table 283: Proportionof respondents usingisual traitsin rams andram lambs to breed sheep that are less likely to get flysto®egionn= number of responses persual trait, total number of
responses1=402 total number of respondents=107.

Proportion (%) respondents using visual traits for rams and ram lambs by Region
Visual trait n Central East Northern SA Tasmania | Western Australia WI\I/Inz:l:Ineeera National
NSW Vic NSW/QId Peninsula Murray
Breech wrinkle * 72 20.7 4.4 23.8 35.0 7.7 25.4 16.7 19.4
Cull sheep with fleece rot 69 17.2 8.9 22.2 25.0 154 27.1 155 18.6
Cull sheep with body strike 65 16.1 6.7 20.6 25.0 154 27.1 14.3 175
Wool colour 59 17.2 8.9 20.6 30.0 15.4 17.0 10.7 15.9
Cull sheep with breech strike * 46 9.2 4.4 15.9 25.0 7.7 22.0 8.3 12.4
Dag score * 42 6.9 8.9 6.4 5.0 15.4 23.7 13.1 11.3
Breech cover 34 5.8 2.2 14.3 15.0 15.4 8.5 10.7 9.2
Urine stain 15 23 4.4 1.6 15.0 0.0 8.5 2.4 4.0

*Indicatesa significant difference between regions for that trait P<0.05, using a binomial homogeneity test for each trait.
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28.1.4 Visual traits used for rams and ram lambs by Chosen enterprise.

Table 284: Proportionof respondents usingisual traitsin rams and ram lambs to breed sheep that are less likely to get flyslyikdosen enterprisey= number of responses peisual trait, total
number of responses=402, total number of respondents=107.

Proportion (%) respondents using visual traits for rams and ram lambs by Chosen enterprise
Visual trait n MI\/T:rri]r?oX Merino wethers Merino x Other Meat x Meat enztr:)?irse All enterprises
Breech wrinkle * 72 27.3 0.0 13.9 4.4 23.1 19.4
Cull sheep with fleece rot * 69 26.8 6.3 8.3 4.4 23.1 18.6
Cull sheep with body strike * 65 24.6 0.0 111 5.8 23.1 175
Wool colour* 59 23.2 0.0 5.6 2.9 23.1 15.9
Cull sheep with breech strike * 46 17.7 0.0 8.3 15 23.1 124
Dag score 42 141 0.0 8.3 7.3 23.1 11.3
Breechcover 34 10.9 0.0 5.6 5.8 23.1 9.2
Urine stain * 15 4.6 0.0 8.3 0.0 15.4 4.0

*Indicatesa significant difference between enterprises for that trait P<0.05, using a binomial homogeneity test for each trait.
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Q29 In 2018, if you used Australian Sheep Breeding Values (ASBVSs) to breed fortkheare less likely to get flystrike, please indicate which
traits you used.

Ewes Rams
Breech Wrinkle (BWR) - r
Breech Cover (BCOV) - -
Scouring and dags (DAG) C [
Worm Egg Count (WEC) | [
Co-efficient of variation of fibre diameter (FDCV) C [
r (]

29.1Proportion of respondentsisingAustralian Sheep Breeding Values (ASBVSs) to breed sheep less susceptible to flystrike

Of respondents who answered questions on Blowfly CorftreR45)17.30used ASBYV traits for ram selection to breed for sheep that are less susceptible to
flystrike, repectively.

Table 291: Proportion of respondents who answered Q29 by Region. Table 292: Proportion of responderstwho answered Q29 by Chosen enterprise.
Region N % Chosen enterprise N %

Central NSW 7 15.9% Merino x Merino 32 74.4%

East Vic 0 - Merino wethers 1 2.3%

Northern NSW/QId 10 22.7% Merino x Other 3 7.0%

SA Peninsula 3 6.8% Meat x Meat 6 14.0%

Tasmania 1 2.3% Other enterprise 1 2.3%

Western Australia 8 18.2% All enterprises 44 100%

Wimmera Mallee Murray 15 34.1%

All Regions 44 100%
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29.1.2 ASBVs used for Ram selectmnRegion
Table 293:; Proportionof respondents usinéustralian Sheep Breeding Values (ASBV$&darselectionby Regionn= number of responses p&SBYV, total number of responses99, total number of
respondentsn=44

Percentage (%) respondents using ASBVs for Rams by Region
Australian Sheep Breeding Values (ASBVs) Central ) Northern SA . Western Wimmera )
n NSW East Vic NSW/Qld Peninsula Tasmania Australia Mallee National
Murray
Breech Wrinkle (BWR) * 28 71.4 - 80.0 100 100 75.0 33.3 63.6
Worm Egg Count (WEC) 23 57.1 - 50.0 0.0 100 37.5 66.7 52.3
Scouring and dags (DAG) 16 28.6 - 10.0 33.3 100 50.0 46.7 36.4
CoV fibre diameter (FDCV) 16 28.6 - 70.0 66.7 0.0 12.5 26.7 36.4
Breech Cover (BCOV) 16 42.9 - 40.0 33.3 100 50.0 20.0 36.4

*Indicatesa significant difference between regions for that trait P<0.05, using a binomial homogeneity test for each trait.

2014 Sheep CRC survey report found 18% of sheep producers used ASBVs to select rams, 80% considered ASBVs for {iatRwimerkleuying rams, 56% of those started using
BWR in the previous 5 years.

29.1.2 ASBVs used for Raselectionby Chosen enterprise
Table 294: Proportion of respondents usindwustralian Sheep Breeding Values (ASBV$&darselectionby Region

Percentage (%) respondents using ASBVs for Rams by Chosen enterprise
Australian Sheep Breeding Values (ASBVs) . Merino x Merino Merino x Meat x Other All

Merino wethers Other Meat enterprise enterprises
Breech Wrinkle (BWR) * 28 75.8 0.0 66.7 16.7 0 63.6
Worm Egg Count (WEC) 23 51.5 0.0 33.3 83.3 0 52.3
Breech Cover (BCOV) 16 39.4 0.0 66.7 16.7 0 36.4
Scouring and dags (DAG) 16 30.3 0.0 66.7 50.0 100 36.4
CoV fibre diameter (FDCV) 16 42.4 100 0 16.7 0 36.4

*Indicatesa significant difference between enterprises for that trait P<0.05, using a binomial homogeneity test for each trait.
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Q30 For your chosen enterprise on your reporting property, please summarise your lice detectiotreatnent methods between 2014 and 2018.
(Please tick all that apply)

2014 2015 2016 2017 2018
No evidence of lice seen - Il r r r
Sheep seen rubbing [l | [l - (]
Live lice seen - I I I I~
Lice detected by ELISA (Lab test) [l | [l - (]
No lice treatment C - r I |
Lice treated off shears (i m| r r r
Lice treated short wool (1 day to 6 weeks) - Il [ [ -
Lice treated long wool ( over 6 weeks) [ | [l - -

30.1Detection of lice

30.1.1Evidenceof lice in sheepn each year and average #ny given yea(20142018) Nationaly.
Table 301: National proportion of respondents who detected Lin@ach year and average amy given yeaf2014 to 2018total respondents1=238).

Sheep lice detection
Year No lice |Sheep Live lice |ELISA Total
seen rubbing |[seen detection |Responses

2014 n 153 30 29 1 213

Percentage|71.8%  |14.1% |13.6% 0.5% Nationally, in any given year, 30.5% respondents repogtgdence of lice
2015 n 163 27 25 0 215 in this survey.

Percentage|75.8% 12.6% 11.6% 0.0% 2011 survey 19% saw live lice at last shearing.
2016 n 164 37 29 0 230

Percentage|71.3% 16.1% 12.6% 0.0%
2017 n 155 44 33 0 232

Percentage|66.8% 19.0% 14.2% 0.0%
2018 n 153 49 42 0 244

Percentage|62.7% 20.1% 17.2% 0.0%
Mean percentage |n 788 187 158 1
2014-2018 Percentage|69.5% 16.5% 13.9% 0.1%
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30.1.2 Evidence of lice over 5 years

Table 302; Proportion of respondents who reported any evidence of lice over

five years (20142018) by Regian

Table 30-3: Proportion of respondents who reported any evidence of lice over five

years (2014018) by Chosen enterprise.

Evidence lice over 5 yrs

Evidence lice over 5 yrs

No lice |Evidence of |Total

Region seen lice Responses

Merino x Merino  |n 66 70|136
Percentage|48.5% 51.5%

Merino wether n 5 8(13
Percentage|38.5% 61.5%

Merino x Other n 8 16|24
Percentage|33.3% 66.7%

Meat x Meat n 15 27142
Percentage|35.7% 64.3%

Other enterprise |n 5 419
Percentage|55.6% 44.4%

All enterprises n 99 125 224
Percentage|44.2% 55.8%

No lice |Evidence |Total
Region seen |oflice Responses
n 20 33 53
Central NSW Percentage|37.7% |62.3%
. n 6 18 24
East Vic Percentage|25.0% |75.0%
n 20 20 40
Northern NSW/QI
orthern NSWIQId | 5. centage|50.0% |50.0%
. n 9 5 14
SA Peninsula Percentage|64.3% |[35.7%
Tasmania N 3 ° 8
Percentage|37.5% [62.5%
. n 13 22 35
Western Australia Percentage|37.1% |62.9%
Wimmera Mallee n 28 22 50
Murray Percentage|56.0% [44.0%
National n 99 125 224
Percentage|44.2% |55.8%

Chi-square=11.202, df=6, P=0.0823.

Chisquare=4.098, df=4, P=0.3929.
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30.1.3 Mean number of yeanespondents reported evidence dice over 5 years

Table 364: Mean number of yearsespondents reporteavidence ofice over

5 yearg20142018)by Region

Table 305: Mean number of years respondents reported evidence of lice over 5 years by
Chosen enterprise.

Mean number of years evidence of lice

Chosen enterprise Mean number of years evidence of lice
n Mean (range)
Merino x Merino 136 1.0 (0-5)
Merino wethers 13 1.2 (0-4)
Merino x Other 24 1.3 (0-5)
Meat x Meat 42 1.0 (0-4)
Other enterprise 9 0.8 (0-3)
All enterprises 224 1.0 (0-5)

Region n Mean (range)
Central NSW 53 1.1 (0-5)80
East Vic 24 1.3 (0-4)
Northern NSW/QId 40 1.0 (O-5)2°
SA Peninsula 14 0.4 (0-2)°
Tasmania 8 0.8 (0-2)*
Western Australia 35 1.4 (057
Wimmera Mallee Murray 50 0.7 (0-4)°
National 224 1.0 (0-5)

H=13.5563, df=6, P=0.0350.

H=2.8790df=4, P=0.5783.

2003 IPMs survey mean number of years respondents reported evidence of lice over 5 years waS)0.7 (|
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30.2 Treatment for lice

30.21 Roportion of licetreatments given in each year and average in any given year
Table 306: Average proportion of lice treatments given per year and average in any give(2pa2018)

Treatments (%)

No lice Treat off |Treat Treat Total
treatment |[shears |short wool [long Responses
Year wool
2014 n 48 95 29 12 184
Percentage [26.1% 51.6% 15.8% 6.5%
2015 n 51 93 29 7 180
Percentage |28.3% 51.7% 16.1% 3.9%
2016 n 49 97 33 8 187
Percentage |26.2% 51.9% 17.6% 4.3%
2017 n 55 91 31 14 191
Percentage |28.8% 47.6% 16.2% 7.3%
2018 n 50 98 35 21 204
Percentage [24.5% 48.0% 17.2% 10.3%
Average year (n 253 474 157 62 946
Percentage [26.7% 50.1% 16.6% 6.6%
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30.1.2 Treatment for lice over 5 years

Table 307: Proportion of respondents who treated for liower five years (2014

2018) by Regian

Lice treatment over 5 yrs

Table 308: Proportion of respondents who treated for lice over five years (2014

2018) by Chosen enterprise.

Lice treatment over 5 yrs

Treated No lice Total

Region for lice treatment |Responses

Merino x Merino n 33 2 35
Percentage |94.3% 5.7%

Merino wether n 9 2 11
Percentage |81.8% 18.2%

Merino x Other n 106 20 126
Percentage [84.1% 15.9%

Meat x Meat n 21 1 22
Percentage [95.5% 4.5%

Other enterprise n 6 0 6
Percentage [100.0% 0.0%

All enterprises n 175 25 200
Percentage |87.5% 12.5%

Treated |No lice
Region for lice treatment
n 42 8 50
Central NSW Percentage |84.0% 16.0%
. n 21 0 21
East Vic Percentage |100.0% 0.0%
n 29 3 32
Northern NSW/QI
orthern NSW/Qld Percentage |90.6% 9.4%
. n 12 1 13
SA Peninsula Percentage |92.3% 7.7%
Tasmania n 3 2 5
Percentage |60.0% 40.0%
. n 31 4 35
Western Australia Percentage |88.6% 11.4%
. n 37 7 44
Wimmera Mallee Murray Percentage  |84.1% 15.9%
National n 175 25 200
Percentage |87.5% 12.5%

Chisquare=9.613, df=6, P=0.1419.

Chisquare=6.544 df=4, P=0.1620.
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30.1.3 Mean number of years respondenti®ating for lice over 5 years

Table 309: Mean number of years respondertteated for liceover5 years

(20142018) by Region.

Number of years treatment for

lice

Table 3010: Mean number of years respondents treated for lice over 5 years by Chosen
enterprise.

Chosen enterprise Number of years treatment for lice
n Mean (range)
Merino x Merino 126 3.0 (0-5)
Merino wethers 11 2.5 (0-5)
Merino x Other 22 3.4 (0:5)
Meat x Meat 35 2.6 (0-5)
Other enterprise 6 3.3(1-5)
All enterprises 200 2.9 (0-5)

Region n Mean (range)
Central NSW 50 2.7 (0-5)
East Vic 21 2.6 (1-5)
Northern NSW/QId 32 3.6 (0-5)
SA Peninsula 13 3.5(0-5)
Tasmania 5 1.6 (0-5)
Western Australia 35 3.0(0-5)
Wimmera Mallee Murray 44 2.8 (0-5)
National 200 2.9 (0-5)

H=13.5563, df=6, P=0.0350.

H=9.5013, df=4, P=0.1473.
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Q31 If you treated for lice in 2018, which of the following lice control methods and products did you use?

Application of chemical

Backliner/ Hand  Jetting Plunge

Spray on jet race
Off-shears or short
wool (1 day to 6 - [ r
weeks)
Long wool (over 6
9 waol m m m

weeks)

31.1 Wool length at lice treatment application

Table 311: Length of wool when lice treatment applied by Region.

Shower Cage

dip Electrodip
r r
r r

Contractor
used

Yes No

Product(s) used

Table 312: Length of wool when lice treatment applied by Chosen enterprise.

Off -shears or Long wool

Chosen enterprise short wool

Merino x Merino 82.4% 17.6%
Merino wethers 100.0% 0.0%
Merino x Other 78.3% 21.7%
Meat x Meat 71.9% 28.1%
Other enterprise 70.0% 30.0%
All enterprises 80.0% 20.0%

Off -shears or Long wool

Region short wool

Central NSW 78.9% 21.1%
East Vic 80.0% 20.0%
Northern NSW/Qld 88.9% 11.1%
SA Peninsula 75.0% 25.0%
Tasmania 80.0% 20.0%
Western Australia 76.5% 23.5%
Wimmera Mallee Murray 79.5% 20.5%
All Regions 80.0% 20.0%

Chisg=1.99, df=6, P=0.9.

Chisq=5.75, df=4, P=0.22
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31.2 Method of application of lice chemical and use of contractors
31.2.1 Method of application of lice chemical and use of contractors by Region
31.21.10ff shears or short wool

Table 313: Proportion of respondents using methods of application of lice cheh@ffshears or short wool (1 day to 6 weeks after shearing) in 2018 by Regiatyes for cell chéquare are
coloured for significance for higher counts than expected (red) and for lower counts than expectedndloejnber of responses per Region.

Percentage (%) respondents using application method % used
Region : : Contractor *
Backliner/ Hand jet Jetting Plunge dip | Shower dip Cage dip Electrodip Total n Yes
Spray on race responses
n 18 0 0 5 2 5 0 30
Central NSW Percentage 60.0% 0.0% 0.0% 16.7% 6.7% 16.7% 0.0% 24 41.7
Chisq PValue 0.36396 0.51269 0.64343 0.18462 0.68309 0.08518 0.51269
n 12 0 1 1 0 2 0 16
East Victoria Percentage 75.0% 0.0% 6.3% 6.3% 0.0% 12.5% 0.0% 11 18.2
Chisq PValue 0.97356 0.63259 0.00879 0.69027 0.37109 0.50762 0.63259
n 19 2 0 3 0 0 0 24
Northern NSW/QId Percentage 79.2% 8.3% 0.0% 12.5% 0.0% 0.0% 0.0% 16 6.3
Chisq PValue 0.78145 0.00465 0.67885 0.60533 0.27332 0.16969 0.55818
n 9 0 0 0 0 0 0 9
SA Peninsula Percentage 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 7 0
Chisq PValue 0.37077 0.71992 0.79985 0.36063 0.50233 0.40039 0.71992
n 3 0 0 1 0 0 0 4
Tasmania Percentage 75.0% 0.0% 0.0% 25.0% 0.0% 0.0% 0.0% 2 0
Chisq PValue 0.98678 0.81107 0.86577 0.30236 0.65472 0.57506 0.81107
n 19 0 0 1 4 1 1 26
Western Australia Percentage 73.1% 0.0% 0.0% 3.8% 15.4% 3.8% 3.8% 22 18.2
Chisq PValue 0.94299 0.54223 0.66651 0.36271 0.01788 0.46561 0.30236
n 24 0 0 2 1 3 1 31
Wimmera Mallee Murray | Percentage 77.4% 0.0% 0.0% 6.5% 3.2% 9.7% 3.2% 26 15.4
Chisq PValue 0.83958 0.50575 0.63795 0.60458 0.65866 0.71768 0.40247
. n 104 2 1 13 11 2 7 140
All Regions Percentage 74.3% 1.4% 0.7% 9.3% 7.9% 1.4% 5.0% 108 | 19.4
*Chisquare test Contractor used: &g=12.702, df=6, P=0.0480.
2014 report showed 73% using backliner-&¥féars or short wool and 32% used Plunge dip, 16% used shower d
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31.21.2Long wool

Table 314: Proportion of respondents using methods of application of lice chemical Long wool (over 6 weeks after shearing) in 29ib® lprR&ies for cell chsquare are coloured for significance
for higher counts than expected (red) and for lower counts thapeeted (blue)n= number of responses per Region

Percentage (%) respondents using application method % used
. Contractor *
Region Backliner/ Jetting Total
Hand jet Plunge dip | Shower dip Cage dip Electrodip n Yes
Spray on race responses
n 4 0 1 1 0 2 0 8
Central NSW Percentage 50.0% 0.0% 12.5% 12.5% 0.0% 25.0% 0.0% 4 50
Chisq PValue 0.715 0.40763 0.10662 0.70429 0.63259 0.11248 0.40763
n 1 0 0 2 0 0 1 4
East Victoria Percentage 25.0% 0.0% 0.0% 50.0% 0.0% 0.0% 25.0% 6 33.3
Chisq PValue 0.36616 0.55818 0.73532 0.00465 0.73532 0.55818 0.26174
n 3 0 0 0 0 0 0 3
Northern NSW/QId Percentage 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2 0
Chisq PValue 0.37109 0.61209 0.7697 0.61209 0.7697 0.61209 0.61209
n 2 1 0 0 0 0 0 3
SA Peninsula Percentage 66.7% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 1 0
Chisq PValue 0.8815 0.14294 0.7697 0.61209 0.7697 0.61209 0.61209
n 1 0 0 0 0 0 0 1
Tasmania Percentage 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1 0
Chisqg PValue 0.60558 0.7697 0.86577 0.7697 0.86577 0.7697 0.7697
n 4 2 0 0 0 1 1 8
Western Australia Percentage 50.0% 25.0% 0.0% 0.0% 0.0% 12.5% 12.5% 8 12.5
Chisq PValue 0.715 0.11248 0.63259 0.40763 0.63259 0.70429 0.70429
n 6 0 0 0 1 0 1 8
Wimmera Mallee Murray | Percentage 75.0% 0.0% 0.0% 0.0% 12.5% 0.0% 12.5% 6 0
Chisq PValue 0.58388 0.40763 0.63259 0.40763 0.10662 0.40763 0.70429
. n 21 3 1 3 1 3 3
All Regions Percentage 60.0% 8.6% 2.9% 8.6% 2.9% 8.6% 8.6% 3% 28 17.9

*Chisquare test Contractor used: &g=7.065, df=6, P=0.3149

2011 survey report showed 54% using jetting on long wool and 51% used backliner.
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31.2.2 Method of application of lice chemical and use of contractors@yosen enterprise

31.22.10ff shears or short wool
Table 315; Proportion ofrespondents usinghethods of application of lice chemical @fiears or short wool (1 day to 6 weeks after shearing) in 29X8hosen enterprisg-values for cell chsquare

are coloured for significance for higher counts than expected (red) and for lower counts thastexkflelue) n= number of responses p&egion

. _— % used
Percentage (%) respondents using application method .
Chosen enterprise Kiner/ Jetd Total Contril/ctor q
Bsa:ra;n; Hand jet t:a::r;g Plunge dip | Shower dip Cage dip Electrodip respc())sses n Cor(‘:tl:;;or
n 60 2 1 9 4 7 1 84
Merino x Merino Percentage 71.4% 2.4% 1.2% 10.7% 4.8% 8.3% 1.2% 69 20.3
Chisq PValue 0.76126 0.46521 0.60558 0.66744 0.92226 0.87627 0.85513
n 8 0 0 0 0 0 0 8
Merino wethers Percentage 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4 0
Chisq PValue 0.39875 0.73532 0.81107 0.38875 0.52709 0.42788 0.73532
n 14 0 0 2 1 1 0 18
Merino x Other Percentage 77.8% 0.0% 0.0% 11.1% 5.6% 5.6% 0.0% 16 18.8
Chisq PValue 0.86352 0.61209 0.71992 0.79938 0.91605 0.72757 0.61209
n 17 0 0 2 1 3 0 23
Meat x Meat Percentage 73.9% 0.0% 0.0% 8.7% 4.3% 13.0% 0.0% 14 28.6
Chisq PValue 0.98346 0.5665 0.68524 0.92601 0.88876 0.37489 0.5665
n 5 0 0 0 1 0 1 7
Other enterprise Percentage 71.4% 0.0% 0.0% 0.0% 14.3% 0.0% 14.3% 5 0
Chisq PValue 0.93011 0.75183 0.82306 0.42011 0.2719 0.45832 0.00443
. n 104 2 1 13 11 2 7 140
All enterprises Percentage 74.3% 1.4% 0.7% 9.3% 7.9% 1.4% 5.0% 108 194

* Chisquare test Contractor used: &d=4.602, df=4, P=0.3306

157| Benchmarking Australianh®epParasite Gntrol




31.22.2Long wool

Table 316: Proportion of respondents usingnethods of application of lice chemical Long wool (over 6 weeks after shearing) il2Ch&sen enterprisg-values for cell chéquare are coloured for
significance for higher counts than expected (red) and for lower counts than expectell (iurimber of responses p&egion

. _— % used
Percentage (%) respondents using application method
. Contractor *
Chosen enterprise Backliner/ Hand i Jetting Pl di sh di c di El di Total %
Spray on and jet race unge dip ower dip age dip ectrodip responses n Yes
n 10 2 1 2 0 2 1 18
Merino x Merino | Percentage 55.6% 11.1% 5.6% 11.1% 0.0% 11.1% 5.6% 17 17.7
Chisq PValue | 0.80767 0.71285 0.49822 0.71285 0.47329 0.71285 0.66208
n - - - - - - - 0
Merino wethers Percentage 0 -
Chisq PValue
n 3 0 0 0 1 1 0 5
Merino x Other Percentage 60.0% 0.0% 0.0% 0.0% 20.0% 20.0% 0.0% 4 25
Chisq PValue | 1 0.51269 0.70546 0.51269 0.02334 0.38273 0.51269
n 6 1 0 0 0 0 2 9
Meat x Meat Percentage 66.7% 11.1% 0.0% 0.0% 0.0% 0.0% 22.2% 7 14.3
Chisq PValue | 0.79625 0.79468 0.61209 0.37978 0.61209 0.37978 0.16188
n 2 0 0 1 0 0 0 3
Other enterprise | Percentage 66.7% 0.0% 0.0% 33.3% 0.0% 0.0% 0.0% 0 -
Chisq PValue | 0.8815 0.61209 0.7697 0.14294 0.7697 0.61209 0.61209
. n 21 3 1 3 1 3 3 35
Allenterprises | o entage | 60.0% 8.6% 2.9% 8.6% 2.9% 8.6% 8.6% 28 | 17.9

* Chisquare test Contractor used: &4=0.192, df=2, P=0.9084
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31.3 Product usedor lice treatment

31.31 Product used for lice treatment blRegion

31.31.10ff shears or short wool
Table 317: Proportion of respondents using lice prodactive ingredient) by Regian.

Proportion of respondents using products below (%)
— = — 3 —

:l g | g || 8§ 5|3 |¢|:i3

Region 3 3 N 3 s o 5 8 & 5 |35
n| 3 o 5 3 g S E ) S 5 |23

S Q S = S S S S EE 9 8 S

5 = > ? = S 5 a g o o o

]

Central NSW 25 0.0 0.0 4.0 24.0 0.0 4.0 0.0 32.0 20.0 16.0 0.0
East Vic 14 0.0 7.1 0.0 0.0 0.0 0.0 0.0 57.1 14.3 214 0.0
Northern NSW/QId 21 9.5 9.5 14.3 9.5 0.0 0.0 0.0 38.1 4.8 14.3 0.0
SA Peninsula 10 | 20.0 0.0 0.0 0.0 0.0 0.0 0.0 70.0 0.0 10.0 0.0
Tasmania 3 33.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 33.3 333 0.0
Western Australia 30 | 10.0 0.0 16.7 6.7 0.0 6.7 0.0 30.0 13.3 16.7 0.0
Wimmera Mallee Murray | 21 0.0 4.8 9.5 4.8 438 0.0 9.5 38.1 0.0 23.8 438
National 124 | 6.5 3.2 8.9 8.9 0.8 24 1.6 38.7 105 17.7 0.8

Note: percentages may sum to more than 100 as respondents could name more than one chemical.

Chisquare=73.831, df=60, P=0.1081.
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31.31.2Long wool

Table 318: Proportion of respondents using lice product (active ingredient) by Region

Proportion of respondents using products below (%)
— lw) —
= o = =
2|15 | o |3 |2 |E|z2|2 |2 |9 |33
Region ) 3 o o < 5 g 2 8 5 53
n 9} o} 5 3 2 0 c =} o 2 e 3
8 | g | 8 8 | 8 | E S 18 |3 2 |83
5 =1 = = g 5 = > o o o
Central NSW 5 - 0.0 0.0 20.0 - - - 0.0 0.0 80.0 -
East Vic 4 - 25.0 0.0 0.0 - - - 0.0 25.0 50.0 -
Northern NSW/QId 1 - 0.0 0.0 0.0 - - - 100 0.0 0.0 -
SA Peninsula 3 - 33.3 0.0 0.0 - - - 0.0 0.0 66.7 -
Tasmania 0 - 0.0 0.0 0.0 - - - 0.0 0.0 0.0 -
Western Australia 7 - 42.9 14.3 0.0 - - - 0.0 0.0 42.9 -
Wimmera Mallee Murray | 4 - 25.0 0.0 0.0 - - - 0.0 0.0 75.0 -
National 24 - 25.0 4.2 4.2 - - - 4.2 4.2 58.3 -
Note: percentages may sum to more than 100 asespondents could name more than one chemicalchi-square=21.453, df=25, P=0.6671.
31.32 Product used for lice treatment b@hosen enterprise
31.32.10Off shears or short wool
Table 319: Proportion of respondents using lice product (active ingredient) by Region
Proportion of respondents using products below (%)
> = @ = 3 3 =
. s | s |2 |2 | g |5 | 2|8 |3 |¢ 33
Chosen enterprise 3 3 g =2 < ) 5 2 o =1 5 @
n @ @ =1 [®] o N c o o 2 e 3
a 2 ] ” 2 c 3 e k= 4 g S
= 5 > = S S = a a2 |oow
Merino x Merino 86 7.0 3.5 11.6 9.3 0.0 2.3 1.2 34.9 12.8 17.4 0.0
Merino wethers 9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100 0.0 0.0 0.0
Merino x Other 11 0.0 0.0 9.1 9.1 9.1 9.1 0.0 36.4 9.1 18.2 0.0
Meat x Meat 17 | 11.8 0.0 0.0 11.8 0.0 0.0 0.0 41.2 5.9 23.5 5.9
Other enterprise 4 0.0 25.0 0.0 0.0 0.0 0.0 25 25.0 0.0 25.0 0.0
National 124 | 6.5 3.2 8.9 8.9 0.8 2.4 1.6 38.7 10.5 17.7 0.8

Chi-square=41.542, df=40, P=0.4034.
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31.32.2Long wool

Table 3110: Proportion of respondents using lice prodiactive ingredient) by Regian.

Proportion of respondents using products below (%)

~ o 4 —
> | 2 | o |2 |2 | E |2 |2 |3 |0 |2
. [ = o S Q o c ) <) =3 = =
Chosen enterprise N 3 3 N S S @ E 8 o 3 38
g | & |82 | 8% | g | E |5 |8 |28 | g |8¢
=3 =1 S = 15 S = o o o o
>
Merino x Merino 15 - 20.0 0.0 6.7 - - 6.7 6.7 60.0 -
Merino wethers 0 0.0 0.0 0.0 - - 0.0 0.0 0.0 -
Merino x Other 2 - 0.0 50.0 0.0 - - - 0.0 0.0 50.0 -
Meat x Meat 7 - 42.9 0.0 0.0 - - - 0.0 0.0 57.1 -
Other enterprise 0 - 0.0 0.0 0.0 - - - 0.0 0.0 0.0 -
National 24 - 25.0 4.2 4.2 - - - 4.2 4.2 58.3 -

Chi-square=73.831, df=60, P=0.1081
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Q32Do you suspect resistance tolae producton your reporting property?
Of respondats who answered this question 8&suspect resistance to a lice prod(rst214), which is lower than reported in the 2011 survey (26%)

32.1 Proportion of respondents who suspect resistance to a lice produdRbgon

Lice resistance to product?
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Figure 321: Proportion of respondents who suspect resistance to a lice product by Regiesqu@ine test chisquare=13.668, df=6-Walue=0.0336number of respondents for this questiorr214.
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32.2 Proportion of respondents who suspect resistae to a lice product by’hosen enterprise

Lice resistance to product?
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Figure 322: Proportion of respondents who suspect resistance to a lice product by Regiesguine test chisquare=8.961, df=4,-falue=0.0621, number of respondents for this questis214.
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Q33 Which product do you suspect ligge resistant to and when did you first suspect resistance to this product?

Product lice resistant to Year(s) resistance suspected

33.1 Products suspect lice resistancBational

Table 331: National proportion of respondents who suspected resistance to specific lice treatment products (given as agtvepand the mean number of years since resistance was suspected,
number of respondents for this questior14.

. Active ingredient Proportion
Proportion of respondents who .

Product suspect . . Mean number of years since Group suspect

. n suspected resistance to this product . .
resistance to %) suspected resistance resistance to

0 .
active group (%)
Diazinon 3 9.5 2.7 (24)
Organophosphates 155
Temephos 1 6.0 5.0
Insect growth regulators* 1 155 13.0
- Insect Growth

Diflubenzuron 2 131 5.5(56) 50.0

- Regulators
Triflumuron 2 21.4 9.0 (9-9)
Synthetic Pyrethroids* 1 16.7 14.0 Synthetic 28.6
Cypermethrin 2 11.9 5.0(37) Pyrethroids '
Imidacloprid 1 3.6 3.0

- p Neonicotinoids 6.0
Thiacloprid 1 2.4 2.0
All products 14 100 6 (2-14) 100

*Actives unspecified
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Q34 If you have a recurring lice problem, how important do you believe the following factors are in causing the problem?

Resistance to lice control products

Problems with application

Incomplete mustering

Introduction through fences, or from purchased sheep

Whole flock not treated at the same time/multiple flock treatments

Partial flock treatment only

Very important

-

5 I R R B

Important

r

o I e B B

Somewhat important

34.1Importanceranking for factors causing lice contrproblemsby Region

Table 341: Importanceof possible causes of recurring lice infestatibgsRegion The figures in cells are the means with Not important scored as 1, Somewhat importarihgs2tant as 3and Very

important as4. N = number of responseaumber of respondenta=122.

C

5 I T R B

Not important

C

5 I T R B

Mean importance of causes by Region
Causes of recurring lice infestations Central East Vic Northern SA Tasmania Western Wl\lﬂn;weeera National | P-value
NSW NSW/QId | Peninsula Australia
Murray
Introduction through fences or from purchased sheep 3.8 3.7 4.0 4.0 3.8 3.8 3.8 3.8 0.8438
:?g;:ﬁ;igk not treated at the same time/multiple flock 32 36 34 57 40 32 37 34 05385
Incomplete mustering 3.2 3.0 3.5 4.0 4.0 3.2 3.7 3.4 0.2666
Partial flock treatment only 2.7 2.6 3.3 3.0 4.0 2.9 3.3 3.0 0.7682
Problems with application 2.9 2.7 2.8 2.7 4.0 2.8 3.3 2.9 0.608
Resistance to lice control products 2.7 2.8 2.5 2.7 4.0 2.9 3.1 2.8 0.6792
N 146 65 92 18 17 126 86 550
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34.2Importanceranking for factors causing lice control problems Bhosen enterprise

Table 342; Importanceof possible causes of recurring lice infestatibgsChosen enterpriseThe figures in cells are the means with Not important scored as 1, Somewhat importaritgso2ant as
3and Very important ad. N = number of responseaumber of respondents=122.

Mean importance of causes by Chosen enterprise
Causes of recurring lice infestations Merino x Merino Merino x Meat x Other All p_value
Merino wethers Other Meat Enterprise | enterprises

Introduction through fences or from purchased sheep 3.9 4.0 3.9 3.7 3.7 3.8 0.1719
Incomplete mustering 3.3 4.0 3.7 3.2 3 3.4 0.2876
Whole flock not treated at the same time/multiple flock treatments 3.2 3.9 3.8 3.5 3 3.4 0.2482
Partial flock treatment only 2.7 4.0 3.2 3.1 2.7 3.0 0.2191
Problems with application 2.8 3.6 3.0 2.9 3.0 2.9 0.3808
Resistance to lice control products 2.6 3.2 3.0 3.3 2.7 2.8 0.2013
N 339 41 73 79 18 550
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Q35 Did you introduce sheep to the flock in 2018?

Q35 Did you introduce sheep to the flock in 20187
35.1Proportion of respondents who introduced sheep into their flocks in 2018 by Region.

Table 351: Proportion of respondents who introduced sheep to their flock in 2018 by Region

Region 0 Introduced sheep
2018 (%)
Central NSW 83 57.1
East Vic 44 58.3
Northern NSW/QId 62 50.0
SA Peninsula 20 69.2
Tasmania 13 60.0
Western Australia 53 58.3
Wimmera Mallee Murray | 79 57.4
All Regions 354 57.0

Chisquare test: Chi square = 1.738, df=6, P=0.9422.

35.2 Proportion of respondents whmtroduced sheep to their flock in 2018 by Chosen enterprise.

Table35-2: Proportion of respondents who introduced sheep to their flock in 2018 by Chosen enterprise

Region n Introduced sheep 2018 (%)
Merino x Merino 220 50.4
Merino wethers 16 46.2
Merino x Other 36 79.2
Meat x Meat 69 70.2
Other enterprise 13 50.0
All Regions 354 57.0

Chi square=12.047, df=4, P=0.0170, Low sample size for some enterprises were too small for significant difference ito the semtysis of means.
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Q36 How did you manage the introduction of new sheep onto your reporting property in 2018?

Management action
Number of sheep i
introduced Did Requested an animal Applied quarantine Applied quarantine Isolated sheep for at Chemical(s) used
nothing health history drench for worms lice treatment least 2 weeks
1 r [ [ [ -
2 - (] (] (] [
3 - - - - r
4 (| - - - -
° = n m m r

36.1 Number of sheep introduced as a proportion of the flock

Region Chosen enterprise

Table 361: Number of sheep introduced as a proportion of the flock by Region. Table 362: Number of sheep introduced as a proportion of the flock by Chosen enterprise.

Region n Mean (%) Min Max Chosen enterprise n Mean (%) Min Max

Central NSW 83 7.0°¢ 0 40.0 Merino x Merino 147 5.7°¢ 0.0 61.9

East Vic 36 13. 7 0.2 100 Merino wethers 12 29.5° 0.0 100.0

Northern NSW/QId 33 13.12 0.1 58.7 Merino x Other 39 17.3 0.3 58.7

SA Peninsula 16 13.8 0.1 61.9 Meat x Meat 101 8.3 0.1 47.5

Tasmania 22 10.9% 0.1 27.0 Other enterprise 10 0.1° 0.0 0.2

Western Australia 34 8.620¢ 0.1 50.2 All enterprises 309 8.76 0 100

Wimmera Mallee Murray 85 56 0 475 Values within columsi not sharing a letter in theuperscript are significantly different
Anova: F=14.5312, df=4, p<0.0001

National 309 8.8 0 100

Values within colums not sharing a letter in the superscript are significantly different
Anova: F=3.1098, df=6, p=0.0057.
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36.2Management procedures for introducing sheep into flock

36.2.1 Management procedures for introducing sheep into flockiRggion

Table 363: Management procedures used by respondents when introducing sheep into their flock in 2018 by, Bregiois the poportion of all responses to the question and rate is the proportion

of respondents who selected the particular option within the question

Management action (%)
. Applied . . Total
Did nothing Request.ed animal quarantine drench Applled quarantine  |Isolated sheep & |Total respondents
health history* lice treatment at least 2 weeks |responses
Region for worms
Central NSW n 1 22 23 8 29 83 32
Share [1.2% 26.5% 27.7% 9.6% 34.9%
Rate |3.1% 68.8% 71.9% 25.0% 90.6%
East Vic n 3 6 11 3 12 35 11
Share |8.6% 17.1% 31.4% 8.6% 34.3%
Rate |27.3% 54.5% 100.0% 27.3% 109.1%
Northern NSW/QId n 4 9 8 1 11 33 20
Share [12.1% 27.3% 24.2% 3.0% 33.3%
Rate  |20.0% 45.0% 40.0% 5.0% 55.0%
SA Peninsula n 1 6 2 2 5 16 9
Share [6.3% 37.5% 12.5% 12.5% 31.3%
Rate [11.1% 66.7% 22.2% 22.2% 55.6%
Tasmania n 2 8 6 0 6 22 6
Share |9.1% 36.4% 27.3% 0.0% 27.3%
Rate  |33.3% 133.3% 100.0% 0.0% 100.0%
Western Australia n 5 3 9 4 13 34 19
Share |14.7% 8.8% 26.5% 11.8% 38.2%
Rate  |26.3% 15.8% 47.4% 21.1% 68.4%
Wimmera Mallee Murray [n 6 28 18 8 28 88 30
Share [6.8% 31.8% 20.5% 9.1% 31.8%
Rate  [20.0% 93.3% 60.0% 26.7% 93.3%
National n 22 82 77 26 104 311 127
Share |7.1% 26.4% 24.8% 8.4% 33.4%
Rate [17.3% 64.6% 60.6% 20.5% 81.9%

* indicates significant difference between Regions <0.01.
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36.2.1 Management procedures for introducing sheep into flock@yosen enterprise

Table 364: Management procedures used by respondents when introducing sheep into their flock in 2018 by Chosen engegpess the proportion of all responses to the question and rate is the
proportion of respondents who selected the particular option withie tuestion.

Management action (%)
. Applied ) . Total
Did nothing Requesteq animal quarantine drench Applled quarantine | Isolated sheep & Total respondents
health history lice treatment at least 2 weeks | responses
Chosen enterprise for worms
Merino x Merino n 13 35 37 13 49 147 67
Share 8.8% 23.8% 25.2% 8.8% 33.3%
Rate 19.4%) 52.2% 55.2% 19.4% 73.1%
Merino wethers n 0 4 3 1 3 11 5
Share 0.0% 36.4% 27.3% 9.1%) 27.3%
Rate 0.0% 80.0% 60.0% 20.0% 60.0%
Merino x Other n 3 10 10 4 12 39 19
Share 7.7% 25.6% 25.6% 10.3% 30.8%
Rate 15.8%) 52.6% 52.6% 21.1% 63.2%
Meat x Meat n 6 31 24 7 36 104 32
Share 5.8% 29.8% 23.1% 6.7% 34.6%
Rate 18.8% 96.9% 75.0% 21.9% 112.5%
Other enterprise n 0 2 3 1 4 10 4
Share 0.0% 20.0% 30.0% 10.0% 40.0%
Rate 0.0% 50.0% 75.0% 25.0% 100.0%
National n 22 82 77 26 104 311 127
Share 7.1% 26.4% 24.8% 8.4% 33.4%
Rate 17.3% 64.6% 60.6% 20.5% 81.9%
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Q37 How important are the following sources of information for parasite control your reporting property?

Very important

Other farmer or member of my staff el
Local Vet (o
Private veterinary consultant c
Ag consultant o
State Government Department (DPI)/Local Land Services (LLS) -
officer

Rural merchandise representative c
Rural newspapers/magazines C
WormBoss c
FlyBoss ol
LiceBoss c

Important

C

c

-

37.1 Importance of sources of information dyegion

Table 371: Importanceof sources of information for parasite contidoy Region The figures in cells are the means with Not important scored as 1, Soméwhattant as 2, Important as 3 and Very
important as 4. Bolded values with superscriptettiers are post hoc comparisons that identify pairs of values that were signjfici £ &

respondentn=226

Somewhat important

c

c

-

Not Important
C
c

-

RA T TS NBV=huntbgf of SedpgnseBumbel & & (i

Mean importance of sources by Region

Sources of information for parasite control Central East Vic Northern SA Tasmania Western W'\l/lrr;:reeera National | P-value
NSW NSW/QId | Peninsula Australia
Murray

Other farmer or member of my staff 2.8 3.4 2.5 3 2.9 2.4 2.8 2.7 0.0775
WormBoss 2.4° 3.12 2.8% 2.4 3.28 2.7 2.3% 2.6 0.042
Local vet 2.6 25 2.3 2.3 2 24 2.3 24 0.7881
Rural merchandise representative 2.5 3 2.5 2.6 2.6 2.1 2.3 2.4 0.1572
FlyBoss 22 2.9 2.6 2.3 3.1 25 2.2 24 0.1466
LiceBoss 22 2.9 25 2.1 3 2.6 21 24 0.1301
Ste.lte Government department (DPI)/Local Land Services (LLS 5 ga 2 5ab 2 42 2 g 2 gab 2 O 2 0P 23 0.0217
officer

Private veterinary consultant 2.2 2.6 2.3 1.6 2.5 2.2 2.1 2.2 0.483
Rural newspapers 2.1 2.6 2.1 2.2 2.2 2.1 2 2.1 0.4865
Ag consultant 2.3 2.8 2 2.2 1.6 1.9 2.2 2.1 0.1985
N 395 151 301 118 86 315 424 1790
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37.2 Importance of sources of information Byhosen enterprise

Table 372; Importanceof sources of information for parasite contimy Chosen enterpriseThe figures in cells are the means with Not important scored as 1, Somewhat important as 2, Important as 3
and Very important as.4Bolded values with superscripted are posthoc compar2 ya G KF G ARSYdGATe LI ANE 2F @I fdzSa GKIFIG ¢ SNdmberoBYATAO!
respondents=226

Mean importance of sources by Chosen enterprise

Sources of information for parasite control Merino x Merino Merino x Meat x Other All

: . . P-value

Merino wethers Other Meat Enterprise | enterprises

Other farmer or member of my staff 2.6° 2.3b 3.0% 3.12 2.3 2.7 0.0209
WormBoss 2.5 2.7 2.7 2.8 2.8 2.6 0.6505
Local vet 2.2 2.3 2.5 2.8 2.9 2.4 0.0316
Rural merchandise representative 2.3 25 2.6 2.9 2.4 2.4 0.063
FlyBoss 2.4 2.7 2.6 25 25 2.4 0.82
LiceBoss 2.3 2.7 2.6 2.4 2.7 2.4 0.6879
State Government department (DPI)/Local Land Services (LLS) officer, 2.2 2.2 2.6 2.4 2.5 2.3 0.6002
Private veterinary consultant 2.2 2.3 1.8 2.3 2.3 2.2 0.4845
Ag consultant 2 2.1 1.9 2.6 2.2 2.1 0.2075
Rural newspapers 2 2.2 2.1 2.5 2 2.1 0.1069
N 1118 104 176 331 61 1790
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Q38 When makingpecificparasite control decisions (e.g. when to drench/jet) how important are the following people and resources on your
reporting property?

Worms and Liver fluke Flies Lice

Very Very Very

Somewhat Not Somewhat Not Somewhat Not

|.mp0rtantf important  important |.mponantf important  important |.mportantf important  important
important important important
Self C C c C c C C C C
Manager C c c c C C el C (o)
Other staff on-farm C o c (o C C (e C C
Private veterinary e c c c C c c c c
consultant
Ag consultant C C c C C C el C C
Rural merchandise G e c - fa s c c c
representative
WormBoss drench c P - c c el el c c

decision guide

FlyBoss decision tools
(e.g. Compare two C C C C C C el C (o)
management systems)

LiceBoss decision tools
(e.g. Long wool tool, C C c C C C el C C
Treatment tool)
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38.1Worms/Liver fluke- Importanceranking for sources of information fospecificparasite control decision®y Region

Table 381: Importanceof sources of information fagpecificWorm/Liver fluke control decisiortsy Region The figures in cells are the means with Not important scored as 1, Somewhat important as

2, and Very importat/Important as3. Bolded values with superscriptéatters are post hoc comparisons identifig enterprisesthat were significantly different. N = number of responses

Mean importance of sources by Region

Sources of information for parasite control Central East Vic Northern SA Tasmania Western Wliﬂrg:ree;a National | P-value
NSW NSW/QId | Peninsula Australia
Murray

Self 2.9 2.9 3.0 2.9 3.0 3.0 2.9 3.0 0.6954
Other staff on-farm 1.8 25 2.1 2.0 24 1.8 2.3 2.1 0.1103
WormBoss drench decisionguide 1.8 2.3 2.3 2.1 2.1 2.0 2.0 2.1 0.3929
Manager 1.9 2.7 2.0 1.9 2.0 1.9 2.2 2.0 0.4518
Rural merchandise representative 1.9 2.2 2.0 2.3 17 1.8 17 1.9 0.0776
Private veterinary consultant 15 2.1 1.8 1.6 2.2 1.9 1.9 1.8 0.3676
Ag consultant 1.6 2.1 1.6 1.7 1.2 1.5 1.7 1.6 0.4094
FlyBoss decision tools (e.g. compare two management systems)]  1.32 1.9° 1.9° 1.2ab 1.6% 1.3% 1.7 1.6 0.0351
LiceBoss decision tools (e.g. Long wool tool) 14 1.9 1.9 1.2 1.6 14 1.8 1.6 0.0719
N 287 110 213 94 55 234 261 1254

38.2 Worms/Liver fluke Importanceranking for sources of information fospecificparasite control decisions bZhosen enterprise

Table 382: Importanceof sources of information fagpecificWorm/Liver fluke control decisiortsy Chosen enterpriseThe figures in cells are the means with Not important scored as 1, Somewhat

important as 2, and Very importafftnportant as3. N = number of responses

Mean importance of sources by Chosen enterprise

Sources of information for parasite  control Merino x Merino Merino x Meat x Other All

: . . P-value

Merino wethers Other Meat Enterprise | enterprises

Self 3.0 2.9 2.9 3.0 3.0 3.0 0.731
Other staff on-farm 1.9 2.4 2.4 2.2 3.0 2.1 0.0495
WormBoss drench decision guide 2.0 2.1 2.1 2.2 2.2 2.1 0.7946
Manager 2.0 22 2.1 22 3.0 2.0 0.6603
Rural merchandise representative 1.9 1.7 2.0 2.1 2.0 1.9 0.5131
Private veterinary consultant 1.8 1.9 1.7 2.0 2.0 1.8 0.7596
Ag consultant 15 1.5 2.2 1.8 1.5 1.6 0.0781
FlyBoss decision tools (e.g. compare two management systems) 15 1.9 1.8 15 2.0 1.6 0.156
LiceBoss decision tools (e.g. Long wool tool) 1.6 1.9 1.8 15 2.0 1.6 0.3494
N 832 71 112 201 38 1254
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38.3 Flies- Importanceranking for sources of information fospecificparasite control decisionby Region

Table 383:; Importanceof sources of information fagpecificFly control decisionby Region The figures in cells are the means with Not important scored &fnewhat important as 2, and Very
important/Important as3. Bolded values with superscriptéetters are post hoc comparisons identifig enterprisesthat were significantly different. N = number of responses

Mean importance of sources by Region
Sources of information for parasite control Central East Vic Northern SA Tasmania Western Wliﬂrg:ree;a National | P-value
NSW NSW/QId | Peninsula Australia
Murray

Self 2.9 3.0 3.0 3.0 2.8 3.0 2.9 3.0 0.4784
Other staff on-farm 1.72 2.5k 2.3k 2.07bc 2.3%e 1.8¢ 2.4° 2.1 0.0115
Manager 1.9 2.7 2.1 1.9 1.7 1.9 2.2 2.0 0.4455
Rural merchandise representative 1.7° 2.28 2.0pb 2.28 1.6% 1.7° 1.6° 1.8 0.0421
FlyBoss decision tools (e.g. compare two management systems) 1.6 2.1 1.9 1.9 2.0 1.8 1.9 1.8 0.5824
Private veterinary consultant 1.3 2.0 15 1.3 15 1.6 1.6 15 0.3843
Ag consultant 15 1.7 1.6 1.7 1.0 1.5 1.6 1.5 0.6467
WormBoss drench decision guide 1.3 1.8 1.7 1.2 1.3 15 17 15 0.326
LiceBoss decision tools (e.g. Long wool tool) 1.3 1.8 1.7 1.2 1.8 14 1.7 15 0.1967
N 257 98 203 91 41 223 246 1159

38.4 Flies Importanceranking for sources of information fogpecificparasite control decisions bZhosen enterprise

Table 384: Importanceof sources of information fagpecificFly control decisionBy Chosen enterpriseThe figures in cells are the means with Not important scored as 1, Somewhat important as 2,
and Very importamimportant as3. N = number of responses

Mean importance of sources by Chosen enterprise

Sources of information for parasite control Merino x Merino Merino x Meat x Other All

. . . P-value

Merino wethers Other Meat Enterprise | enterprises

Self 3.0 3.0 2.9 2.9 3.0 3.0 0.2913
Other staff on-farm 2.0 2.1 2.4 2.3 3.0 2.1 0.1258
Manager 2.0 2.2 2.1 2.1 - 2.0 0.9422
Rural merchandise representative 1.7 1.8 2.1 2.0 2.3 1.8 0.3154
FlyBoss decision tools (e.g. compare two management systems) 1.7 2.1 2.3 1.8 2.3 1.8 0.095
Private veterinary consultant 15 1.6 1.8 15 1.0 15 0.56
Ag consultant 14 1.5 2.0 1.7 15 15 0.1858
WormBoss drench decision guide 14 1.8 1.7 1.8 2.0 15 0.1499
LiceBoss decision tools (e.g. Long wool tool) 14 1.7 1.8 1.6 25 15 0.1104
N 793 65 109 169 23 1159
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385 Lice- Importanceranking for sources of information fospecificparasite control decisionby Region

Table 385:; Importanceof sources of information fogpecificLice control decisionisy Region The figures in cells are the means with Not importaobred as 1, Somewhat important as 2, and Very
important/Important as3. Bolded values with superscriptédetters are post hoc comparisons identifig enterprisesthat were significantly different. N = number of responses

Mean importance of sources by Region
Sources of information for paras ite control Central East Vic Northern SA Tasmania Western Wliﬂrg:ree;a National | P-value
NSW NSW/QId | Peninsula Australia
Murray

Self 2.9 3.0 3.0 3.0 2.8 3.0 3.0 3.0 0.6318
Other staff on-farm 1.92 2.7° 2.2 2.0 2.2 1.82 2.4° 2.1 0.0222
Manager 1.8 2.7 1.9 1.8 1.5 1.9 2.2 2.0 0.3385
Rural merchandise representative 1.8 2.2 2.1 2.2 1.6 1.7 1.8 1.9 0.2024
LiceBoss decision tools (e.g. Long wool tool) 1.6 2.3 2.0 1.9 2.5 1.9 2.0 1.9 0.2541
Private veterinary consultant 15 1.9 15 14 15 1.8 17 1.6 0.7411
Ag consultant 15 1.8 1.6 1.7 1.0 1.5 1.6 1.6 0.598
WormBoss drench decision guide 1.3 1.8 1.8 1.2 1.3 15 1.6 1.6 0.4034
FlyBoss decision tools (e.g. compare two management systems) 1.3 1.7 1.7 1.2 1.3 1.3 1.7 15 0.2235
N 262 100 209 93 41 219 244 1168

38.6 Lice Importanceranking for sources of information fospecificparasite control decisions bZhosen enterprise

Table 386: Importanceof sources of information fagpecificLice control decisiongy Chosen enterpriseThe figures in cells are the means with Not important scored as 1, Somewhat important as 2,
and Very importanmimportant as3. Bolded values with superscriptéetters are post hoc comparisons identifig enterprisesthat were significantly different. N = number of responses

Mean importance of sources by Chosen enterprise

Sources of information for parasite control Merino x Merino Merino x Meat x Other All

: . . P-value

Merino wethers Other Meat Enterprise | enterprises

Other staff on-farm 2.0° 2.4% 2.52 2.4% 3.0 2.1 0.0438
Self 3.0 3.0 3.0 2.9 3.0 3.0 0.5811
Manager 1.9 22 2.1 22 - 2.0 0.7018
Rural merchandise representative 1.8 2.0 2.1 2.0 2.3 1.9 0.4736
LiceBoss decision tools (e.g. Long wool tool) 1.8 2.3 2.3 2.0 2.3 1.9 0.1742
Private veterinary consultant 1.6 15 1.8 1.7 1.0 1.6 0.6782
Ag consultant 15 1.7 2.1 1.6 1.5 1.6 0.1851
WormBoss drench decision guide 15 1.8 1.7 1.7 2.0 1.6 0.389
FlyBoss decision tools (e.g. compare two management systems) 14 1.7 1.8 15 2.5 15 0.0511
N 797 66 110 172 23 1168
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Q39. If you have changed your parasite management in the last five years, please descrilcbdhge(s)
you regard as the most important.

39.1 Most important changes in worm and liver fluke management over the last 5 years

Table 391: Types of changes over the last 5 years in worm and fluke managemermdhatiualrespondents regarded as the 1sio
important.

Proportion of

Type of change n respondents

(%)
WEC 18 22.5
Rotate drenches 6 7.5
Breeding resistant sheep 5 6.3
Changed to Triple combination drench 4 5.0
Use capsule drench 4 5.0
Use of Derquantel 4 5.0
Pre-lambing drench 3 3.8
Preventative management 3 3.8
Barbervax 2 25
Drench resistance tests 2 25
Rotate drench groups 2 25
Use capsules in ewes 2 25
Use of Monepantel 2 25
Use worm identification 2 25
Ceased drenching adults 1 13
Change from oral drench to backliner 1 1.3
Did a worm workshop 1 1.3
Drench less 1 1.3
Drench only as needed 1 1.3
Drenching lambs at 14 weeks 1 1.3
Good nutrition 1 1.3
Grazing management 1 1.3
Less use of single mectin 1 1.3
More drenching 1 1.3
Moxidectin injection at shearing 1 1.3
No longer use WEC 1 1.3
Only use long acting drenches on clean, rested pastures. 1 1.3
Provide minerals 1 1.3
Spelling paddocks 1 1.3
Strategic drenching 1 1.3
Summer drench 1 1.3
Use of Closantelagain after break 1 1.3
Use of Closantel for Fluke 1 1.3
Use of WormBoss 1 1.3
Use only effective drenches 1 1.3
N 80 101.2%

Note: percentages may sum to more than 100 as respondents could name more than one change.
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39.2 Most importantchanges in flystrike management over the last 5 years

Table 392: Types of changes over the last 5 years in flystrike manag

emeninifisidualrespondents regarded as the most important.

Type of change

Proportion of
n respondents
(%)

Breeding for genetic resistance
Preventative chemical treatment
Ceased mulesing

Rotate actives

Timing of treatments

Use of Dicyclanil on young stock
Use of Imidacloprid

Jet with electrodip

Use of Dicyclanil

Use of jetting

Breeding SRS sheep

Continue mulesing

Cull dense wool

Cull scoured wool

Cull struck sheep

Increased crutching

Increased presence of European wasp (predator of fly)
Monitor

Moved to no treatment

Only tail strip

Purchase of jetter

Reduce chemical residuals
Shearing twice a year

Targeted preventative treatment
Timing of shearing

Use best practiceapplication
Use FlyBoss

Use of Cyromazine

Use of management calendar

Use of WEC in hoggets to reduce dag

[EEY
N

211
7.0
53
5.3
53
5.3
53
3.5
35
3.5
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8
1.8

P PR R R R R P R R R R R R RPRRERRRRRENDNNDNNDNWW®W®WN

N

57 101.1%

Note: percentages may sum to more than 100 as respondents could name more than one change.
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39.3Most important changes in lice management over 5 years
Table 393: Types of changes over the last 5 years in lice managemeniniiatdualrespondents regarded as the most important.

Proportion of

Type of change n respondents

(%)
Rotate actives 14 20.6
Boundary fences 10 14.7
Biosecurity 3 4.4
Closed flock 3 4.4
Monitor 3 4.4
Shear twice year 3 4.4
Use of Imidacloprid 3 4.4
Ask shearers to rotate/wear clean moccasins at shearing 2 29
Cage dipping 2 2.9
Off shears treatment 2 29
Preventative chemical treatment 2 2.9
Treatment of all introduced sheep/lambs 2 2.9
Cage dip with Diazinon required to eradicate 1 15
Changed to backline from plunge dip 1 15
Checking shearers gear 1 15
Contract plunge dipping 1 15
Dip infected sheep if present 1 15
Jet with lvermectin 1 15
Only periodically dip 1 15
Plunge dip 1 15
Plunge dip for 3 years to eradicate lice 1 15
Preventative long wool treatment 1 15
Preventative treatment in short wool 1 15
Skip a year oftreatment 1 15
Skip year of treatment every third year if no sign of lice. 1 15
Use LiceBoss 1 15
Use of backline more effective than shower dip 1 15
Use of Cage dip 1 15
Use of Neonicotinoids 1 15
Use of Spinosads 1 15
Use treatments that treat both fly and lice 1 15
Total Responses 68 100.3%

Note: percentages may sum to more than 100 as respondents could name more than one change.
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Q40 What year were you born?

40.1 Mean age of respondents

Table 401: Mean age of respondents in years by Region. Table 402: Mean age of respondents in years by Chosen enterprise.

Region N Mean age Min Max Choser? n Mean age Min Max
(years) (years) | (years) enterprise (years) (years) (years)

Central NSW 53 57 27 92 Merino x Merino 136 56 27 92
East Victoria 26 54 35 71 Merino wethers 13 58 32 71
Northern NSW/QId 40 59 32 79 Merino x Other 26 59 32 79
SA Peninsula 13 54 45 64 Meat x Meat 41 57 36 71
Tasmania 9 59 49 67 Other enterprise 9 53 38 64
Western Australia 34 56 27 79 All enterprises 225 57 27 92
Wimmera Mallee Murray 50 57 30 78 One way ANOVA: Géiuare=2.1305, df=4, P=0.7118.
National 225 57 27 92

One way ANOA: Ghiuare=5.6083, df=6, P=0.4685.

Theaverage age of respondents in the 2011 survey was 56 years with a rang8@®f/2ars.
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Q41 What is your role on the reporting property (e.g. Owner, manager, farm worker)?

41.1 Role of respondents on the reporting property

Table 411t NE L2 NIIA2y 2F NBAaLRYRSy(GQa NRtS 2y GKS NBTaReMRoaotionprdssRy KRSy & Qs dRsy 2y UK

Chosen enterprise.

) Role on reporting property (%) ) Role on reporting property (%)
Region Chosen enterprise
n Owner Manager Farmhand n Owner Manager Farmhand
Central NSW 54 91 9 0 Merino x Merino 139 94 6 1
East Victoria 26 88 12 0 Merino wethers 13 100 0 0
Northern NSW/QId 41 100 0 Merino x Other 26 96 4 0
SA Peninsula 13 100 0 Meat x Meat 45 91 9 0
Tasmania 10 90 10 0 Other enterprise 10 80 20 0
Western Australia 35 94 3 3 All enterprises 233 93 6 0.4
Chisquare=5.632, df=8, P=0.6884.
Wimmera Mallee Murray 54 91 9 0
National 233 93 6 0.4

Chisquare=14.229, df=12, P=0.2863.
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Q42 How useful foparasite control are these websites to you?

42. How useful for parasite control are each of these websites to you?

Neverheard of  Only heard of Actually visited Used site to make

it it site changes
WormBoss web site C c C c
FlyBoss web site C C C c
LiceBoss web site C C C C
AWI| web site C C e c
MLA web site C C c c
Ag Department web site C C C C

c c c c
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42.1 Usefulness of websites by Region
42.1.1WormBoss website

Table42-1: Percentage ofisefulness of the WormBoss website for parasite corigdRegion

63.2% of respondents in the current survey have visited WormBoss or use€
the site to make changes.

2011 survey found only 16.2% of respondents had actually visited the
WormBoss website and 4.7% has used it to make changes (total of 20.9%
using the websitén 2011).

Never Only Actually Used site to Total
Region heard of it |heard of it |visited site |make changes |Responses
Central NSW n 8 15 21 10 54
Percentage |14.8% 27.8% 38.9% 18.5%
Chisq PValue 0.76559 0.52264 0.68123 0.20584
East Vic n 4 4 10 6 24
Percentage |16.7% 16.7% 41.7% 25.0%
Chisq PValue 0.65472 0.48683 0.61561 0.81149
Northern n 3 10 14 13 40
NSW/QId Percentage |7.5% 25.0% 35.0% 32.5%
Chisq PValue|0.31232 0.8507 0.95301 0.55136
SA Peninsula n 2 5 2 3 12
Percentage |16.7% 41.7% 16.7% 25.0%
Chisq PValue|0.75183 0.19612 0.27249 0.86608
Tasmania n 0 1 5 3 9
Percentage |0.0% 11.1% 55.6% 33.3%
Chisq PValue|0.27332 0.44176 0.3143 0.74125
Western Australia|n 2 7 11 14 34
Percentage |5.9% 20.6% 32.4% 41.2%
Chisq PValue|0.23411 0.72147 0.75415 0.13028
Wimmera Mallee |n 11 11 17 13 52
Murray Percentage (21.2% 21.2% 32.7% 25.0%
Chisq PValue|0.12248 0.72121 0.72914 0.72554
National n 30 53 80 62 225
Percentage |13.3% 23.6% 35.6% 27.6%
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42.1.2FlyBoss website

Table42-2: Percentage ofisefulness of the FlyBoss website for parasite corftydRegion

58.6% of respondents in the current survey have visited FlyBoss or used |
site to make changes.

2011 survey found 11.4% of respondents had actually visited the FlyBoss
website and 2.0% has used it to make changes (total of 13.4% using the
website in2011).

Never Only Actually Used site to Total
Region heard of it |heard of it |visited site |make changes |Responses
Central NSW n 10 16 21 6 53
Percentage |18.9% 30.2% 39.6% 11.3%
Chisq PValueg 0.52731 0.54048 0.88358 0.26797
East Vic n 5 3 10 4 22
Percentage (22.7% 13.6% 45.5% 18.2%
Chisq PValue|0.38555 0.25809 0.73888 0.95961
Northern n 3 12 15 9 39
NSW/Qld Percentage |7.7% 30.8% 38.5% 23.1%
Chisq PValue|0.21755 0.55098 0.81112 0.4275
SA Peninsula n 1 5 4 2 12
Percentage |8.3% 41.7% 33.3% 16.7%
Chisq PValue 0.53033 0.28354 0.68158 0.93046
Tasmania n 0 2 7 0 9
Percentage [0.0% 22.2% 77.8% 0.0%
Chisq PValue 0.23825 0.82798 0.08376 0.20655
Western Australia|n 2 8 15 9 34
Percentage |[5.9% 23.5% 44.1% 26.5%
Chisq PValue|0.15567 0.78516 0.7699 0.22595
Wimmera Mallee |n 13 11 18 9 51
Murray Percentage [25.5% 21.6% 35.3% 17.6%
Chisq PValue|0.06829 0.54255 0.5307 0.98914
National n 34 57 90 39 220
Percentage |15.5% 25.9% 40.9% 17.7%
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42.1.3LiceBoss website

Table42-3: Percentage ofisefulness of the FlyBoss website for parasite cortydRegion p-values are colouretbr significance for higher counts than expeciged)andfor lower
counts than expecteblue)

Never Only Actually Used site to Total
Region heard of it |heard of it |visited site |make changes |Responses
Central NSW n 9 15 20 8 52
Percentage |17.3% 28.8% 38.5% 15.4%
Chisq PValue 0.88796 0.70344 0.92068 0.481
East Vic n 6 4 9 3 22
Percentage |27.3% 18.2% 40.9% 13.6% 57.3% of respondents in the current survey have visited LiceBoss or used
Chisq PValue|0.2143 0.46502 0.80108 0.52023 site to make changes.
Northern n 3 11 17 8 39 2011 survey found 12.8% of respondents had actually visited the LiceBos:
NSW/QId Percentage |7.7% 28.2% 43.6% 20.5% website and 2.6% has used it to make changes (total of 15.4% using the
Chisq PValug 0.17521 0.80152 0.54292 0.91177 website in 2011).
SA Peninsula n 2 4 3 3 12
Percentage [16.7% 33.3% 25.0% 25.0%
Chisq PValug 0.9896 0.62636 0.47615 0.68074
Tasmania n 0 3 4 2 9
Percentage |0.0% 33.3% 44.4% 22.2%
Chisq PValug 0.2228 0.67329 0.73832 0.86603
Western Australia|n 2 7 15 10 34
Percentage |5.9% 20.6% 44.1% 29.4%
Chisq PValug 0.12714 0.52617 0.5364 0.20344
Wimmera Mallee |n 14 13 14 9 50
Murray Percentage [28.0% 26.0% 28.0% 18.0%
Chisq PValue|0.04564 0.98381 0.26764 0.78362
National n 36 57 82 43 218
Percentage |16.5% 26.1% 37.6% 19.7%
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42.1.4Australian Wool Innovation (AWI) website

Table42-4: Percentage ofisefulness of the Australian Wool Innovation (AWI) website for parasite cdnti®egion

Never Only Actually Used site to Total
Region heard of it |heard of it |visited site |make changes |Responses
Central NSW n 3 11 33 5 52
Percentage |5.8% 21.2% 63.5% 9.6%
Chisq PValueg 0.70251 0.62236 0.69384 0.67802
East Vic n 1 3 16 2 22
Percentage [4.5% 13.6% 72.7% 9.1%
Chisq PValue 0.98536 0.30199 0.41187 0.73209
Northern n 0 13 21 3 37
NSW/Qld Percentage [0.0% 35.1% 56.8% 8.1%
Chisq PValue/0.1906 0.19311 0.84325 0.53545
SA Peninsula n 1 1 10 1 13
Percentage |7.7% 7.7% 76.9% 7.7%
Chisq PValue|0.6078 0.22016 0.40805 0.68078
Tasmania n 0 2 5 3 10
Percentage [0.0% 20.0% 50.0% 30.0%
Chisq PValue 0.49624 0.77209 0.70368 0.08676
Western Australia|n 0 8 17 7 32
Percentage |0.0% 25.0% 53.1% 21.9%
Chisq PValue|0.22354 0.95784 0.65215 0.08675
Wimmera Mallee |n 5 15 26 4 50
Murray Percentage [10.0% 30.0% 52.0% 8.0%
Chisq PValue|0.07758 0.43549 0.5049 0.45757
National n 10 53 128 25 216
Percentage [4.6% 24.5% 59.3% 11.6%
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42.1.5Meat and Livestock Australia (MLA) website

Table42-5: Percentage ofisefulness of the Meat and Livestock Australia (MLA) website for parasite coypfRalgion p-values are colouretbr significance for higher counts than
expected(red)andfor lower counts than expected (blue).

Never Only Actually Used site to Total
Region heard of it |heard of it |visited site |make changes |Responses
Central NSW n 2 13 28 7 50
Percentage |4.0% 26.0% 56.0% 14.0%
Chisq PValueg 0.43752 0.79424 0.98595 0.53656
East Vic n 1 4 16 1 22
Percentage [4.5% 18.2% 72.7% 4.5%
Chisq PValue|0.49475 0.56688 0.2883 0.14298
Northern n 1 13 20 4 38
NSW/QIld Percentage |2.6% 34.2% 52.6% 10.5%
Chisq PValue|0.90156 0.20893 0.79287 0.29458
SA Peninsula n 0 3 8 2 13
Percentage |0.0% 23.1% 61.5% 15.4%
Chisq PValue 0.58243 0.93519 0.78234 0.84431
Tasmania n 0 0 7 3 10
Percentage |0.0% 0.0% 70.0% 30.0%
Chisq PValue|0.62963 0.1199 0.54819 0.35387
Western Australia|n 0 4 17 11 32
Percentage [0.0% 12.5% 53.1% 34.4%
Chisq PValue|0.38832 0.17889 0.83866 0.02463
Wimmera Mallee |n 1 15 24 10 50
Murray Percentage (2.0% 30.0% 48.0% 20.0%
Chisq PValueg 0.88 0.40319 0.45956 0.69569
National n 5 52 120 38 215
Percentage |2.3% 24.2% 55.8% 17.7%
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42.1.6State Agriculture Department website

Table42-6: Percentage ofisefulness of an Agricultural Department website for parasite coiyd&egion p-values are colouretbr significance for higher counts than expected
(red)andfor lower counts than expected (blue).

Never Only Actually Used site to Total
Region heard of it |heard of it |visited site |make changes |Responses
Central NSW n 5 10 30 8 53
Percentage |9.4% 18.9% 56.6% 15.1%
Chisq PValue 0.89849 0.26812 0.49657 0.88725
East Vic n 2 7 7 2 18
Percentage (11.1% 38.9% 38.9% 11.1%
Chisq PValue0.7545 0.31852 0.50499 0.71631
Northern n 3 12 18 2 35
NSW/QIld Percentage |8.6% 34.3% 51.4% 5.7%
Chisq PValue|0.94636 0.38746 0.90486 0.17722
SA Peninsula n 0 4 7 1 12
Percentage |0.0% 33.3% 58.3% 8.3%
Chisq PValug 0.3011 0.65832 0.68309 0.58186
Tasmania n 0 1 6 0 7
Percentage |0.0% 14.3% 85.7% 0.0%
Chisq PValue 0.42965 0.52417 0.18145 0.31612
Western Australia|n 0 5 18 10 33
Percentage [0.0% 15.2% 54.5% 30.3%
Chisq PValue|0.08638 0.19819 0.71192 0.01562
Wimmera Mallee |n 8 15 15 6 44
Murray Percentage [18.2% 34.1% 34.1% 13.6%
Chisq PValue{0.03939 0.34516 0.13559 0.89968
National n 18 54 101 29 202
Percentage |8.9% 26.7% 50.0% 14.4%
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42.2 Usefulness of websites by Chosen enterprise

42.2.1WormBoss website

Table42-7: Percentage ofisefulness of the WormBoss website for parasite cortigdRegion p-values are colouretbr significance for higher counts than expecteed) andfor
lower counts than expected (blue).

Never heard |Only Actually Used site to Total
Chosen enterprise of it heard of it |visited site |make changes |Responses
Merino x Merino n 11 37 57 32 137
Percentage |8.0% 27.0% 41.6% 23.4%
Chisq PValue|0.08909 0.40516 0.23498 0.34926
Merino wethers n 3 1 3 5 12
Percentage |25.0% 8.3% 25.0% 41.7%
Chisq PValue/0.26838 0.27727 0.53973 0.35175
Merino x Other n 10 7 5 4 26
Percentage [38.5% 26.9% 19.2% 15.4%
Chisq PValue|0.00045 0.72349 0.16272 0.23711
Meat x Meat n 6 7 11 18 42
Percentage [14.3% 16.7% 26.2% 42.9%
Chisq PValue 0.86577 0.35764 0.30875 0.05888
Other enterprise n 0 1 4 3 8
Percentage |0.0% 12.5% 50.0% 37.5%
Chisq PValug 0.3017 0.51939 0.49324 0.59208
All Enterprises n 30 53 80 62 225
Percentage [13.3% 23.6% 35.6% 27.6%
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42.2.2FlyBoss website

Table42-8: Percentage ofisefulness of the FlyBoss website for parasite corftydRegion p-values are colouretbr significance for higher counts than expeciged)andfor lower
counts than expected (blue).

Never heard |Only Actually Used site to Total
Chosen enterprise of it heard of it |visited site |make changes |Responses
Merino x Merino n 13 39 57 25 134
Percentage |9.7% 29.1% 42.5% 18.7%
Chisq PValue|0.09026 0.46742 0.76824 0.79831
Merino wethers n 3 1 3 5 12
Percentage |25.0% 8.3% 25.0% 41.7%
Chisq PValue 0.40028 0.23165 0.38889 0.04888
Merino x Other n 10 7 6 3 26
Percentage |38.5% 26.9% 23.1% 11.5%
Chisq PValue|0.00284 0.91909 0.15514 0.45355
Meat x Meat n 8 9 17 6 40
Percentage [20.0% 22.5% 42.5% 15.0%
Chisq PValue 0.46461 0.67187 0.875 0.68205
Other enterprise n 0 1 7 0 8
Percentage |0.0% 12.5% 87.5% 0.0%
Chisq PValueg0.26617 0.45621 0.03937 0.2337
All Enterprises n 34 57 90 39 220
Percentage |15.5% 25.9% 40.9% 17.7%
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42.2.3LiceBoss website

Table42-9: Percentage ofisefulness of the LiceBoss website for parasite comlydtegion p-values are colouretbr significance for higher counts than expecieed)andfor
lower counts than expected (blue).

Never heard |Only Actually Used site to Total
Chosen enterprise of it heard of it |visited site |make changes |Responses
Merino x Merino n 16 36 56 24 132
Percentage [12.1% 27.3% 42.4% 18.2%
Chisq PValue|0.21428 0.80028 0.3676 0.68978
Merino wethers n 3 1 4 4 12
Percentage |25.0% 8.3% 33.3% 33.3%
Chisq PValue 0.46943 0.22752 0.80892 0.28849
Merino x Other n 10 6 4 6 26
Percentage |38.5% 23.1% 15.4% 23.1%
Chisq PValue{0.00589 0.75951 0.06457 0.70034
Meat x Meat n 7 12 12 9 40
Percentage |(17.5% 30.0% 30.0% 22.5%
Chisq PValue0.87801 0.63366 0.43231 0.69269
Other enterprise n 0 2 6 0 8
Percentage |0.0% 25.0% 75.0% 0.0%
Chisq PValue 0.25039 0.94942 0.08469 0.20905
All Enterprises n 36 57 82 43 218
Percentage |16.5% 26.1% 37.6% 19.7%
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42.2.4Australian Wool Innovation (AWI) website

Table42-10: Percentage ofisefulness of the Australian Wool Innovation (AWI) website for parasitérol by Region

Never heard |Only Actually Used site to Total
Chosen enterprise of it heard of it |visited site |make changes |Responses
Merino x Merino n 4 28 85 16 133
Percentage |3.0% 21.1% 63.9% 12.0%
Chisq PValue 0.38461 0.41723 0.48599 0.87715
Merino wethers n 0 3 7 1 11
Percentage |0.0% 27.3% 63.6% 9.1%
Chisq PValue 0.47546 0.85467 0.85042 0.80872
Merino x Other n 1 10 13 2 26
Percentage |3.8% 38.5% 50.0% 7.7%
Chisq PValue 0.8527 0.15175 0.53967 0.5607
Meat x Meat n 4 8 21 6 39
Percentage [10.3% 20.5% 53.8% 15.4%
Chisq PValue|0.10244 0.61191 0.66056 0.48425
Other enterprise n 1 4 2 0 7
Percentage (14.3% 57.1% 28.6% 0.0%
Chisq PValue 0.23509 0.08159 0.29155 0.36807
All Enterprises n 10 53 128 25 216
Percentage |4.6% 24.5% 59.3 11.6%
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42.2.5Meat and Livestock Australia (MLA) website

Table42-11: Percentage ofisefulness of the Meat and Livestock Australia (MLA) website for parasite copfRalgion

Never heard |Only Actually Used site to Total
Chosen enterprise of it heard of it |visited site |make changes |Responses
Merino x Merino n 2 28 82 20 132
Percentage |1.5% 21.2% 62.1% 15.2%
Chisq PValue 0.54148 0.48721 0.33206 0.49053
Merino wethers n 0 5 6 0 11
Percentage |0.0% 45.5% 54.5% 0.0%
Chisq PValue/0.61301 0.15148 0.95509 0.16321
Merino x Other n 1 8 10 6 25
Percentage |4.0% 32.0% 40.0% 24.0%
Chisq PValue 0.58301 0.42694 0.28989 0.45186
Meat x Meat n 2 8 19 11 40
Percentage |5.0% 20.0% 47.5% 27.5%
Chisq PValue0.26736 0.59035 0.48154 0.13937
Other enterprise n 0 3 3 1 7
Percentage |0.0% 42.9% 42.9% 14.3%
Chisq PValue 0.6866 0.31515 0.64634 0.83112
All Enterprises n 5 52 120 38 215
Percentage |2.3% 24.2% 55.8% 17.7%
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42.2.6State Agriculture Department website

Table42-12: Percentage ofisefulness of a State Agriculture Department website for parasite cooyrBlegion

Never heard |Only Actually Used site to Total
Chosen enterprise of it heard of it |visited site |make changes |Responses
Merino x Merino n 9 27 70 18 124
Percentage |7.3% 21.8% 56.5% 14.5%
Chisq PValue|0.53752 0.28556 0.30963 0.96257
Merino wethers n 0 4 6 1 11
Percentage |0.0% 36.4% 54.5% 9.1%
Chisq PValue 0.32215 0.53671 0.83117 0.64486
Merino x Other n 3 11 8 3 25
Percentage |12.0% 44.0% 32.0% 12.0%
Chisq PValue 0.60486 0.09495 0.20309 0.75583
Meat x Meat n 6 9 14 5 34
Percentage |17.6% 26.5% 41.2% 14.7%
Chisq PValueg 0.08792 0.97642 0.46685 0.95711
Other enterprise n 0 3 3 2 8
Percentage |0.0% 37.5% 37.5% 25.0%
Chisq PValue 0.39849 0.55585 0.61708 0.42689
All Enterprises n 18 54 101 29 202
Percentage |8.9% 26.7% 50.0% 14.4%
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Q43 If you have used WormBoss, FlyBoss or LiceBoss to information to make changes to your parasite management, please tbstiamatual
dollar ($) value of these changes across your property from changes in labour costs, chemical costs, other costs or difamgroduction.

© $0-$1000
©  $1000 - $5000
©  $5000 - $10,000

©  more than $10,000

43.1Dollar value of ParaBodsy Region

Table 431: Proportion of the value of ParaBoss websites to respondentdgion p-values are colouretbr significance for higher counts than expecieed)andfor lower
counts than expected (blue).

$0 - $1000 |$1000 - $5000 - more than Total
Region $5000 $10,000 $10,000 Responses
Central NSW n 5 4 1 0 10
Percentage |50.0% 40.0% 10.0% 0.0%
Chisq PValug 0.24352 0.87459 0.55447 0.34399
East Vic n 2 2 1 1 6
Percentage [33.3% 33.3% 16.7% 16.7%
Chisq PValue|0.87593 0.71104 0.94261 0.5279
Northern n 3 7 0 4 14
NSW/Qld Percentage (21.4% 50.0% 0.0% 28.6%
Chisq PValue 0.56409 0.70248 0.11331 0.01418
SA Peninsula n 0 2 2 0 4
Percentage |0.0% 50.0% 50.0% 0.0%
Chisq PValug 0.27452 0.83822 0.12939 0.5495
Tasmania n 1 1 0 0 2
Percentage |50.0% 50.0% 0.0% 0.0%
Chisq PValue 0.60198 0.8852 0.5495 0.67214
Western Australia|n 6 6 3 1 16
Percentage |37.5% 37.5% 18.8% 6.3%
Chisq PValug 0.57547 0.72511 0.93675 0.71765
Wimmera Mallee |n 3 7 5 0 15
Murray Percentage |20.0% 46.7% 33.3% 0.0%
Chisq PValug 0.48499 0.84214 0.15812 0.24646
National n 20 29 12 6 67
Percentage [29.9% 43.3% 17.9% 9.0%
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43.2 Dollar value of ParaBoss khosen enterprise

Table43-2: Proportion of the value of ParaBoss websites to respondentShHnsen enterprise

$0 - $1000 |$1000 - $5000 - more than Total
Region $5000 $10,000 $10,000 Responses
Merino x Merino |n 9 13 10 4 36
Percentage |25.0% 36.1% 27.8% 11.1%
Chisq PValug 0.59424 0.51303 0.16183 0.66556
Merino wethers |n 2 2 0 1 5
Percentage [40.0% 40.0% 0.0% 20.0%
Chisq PValue|0.67787 0.91114 0.34399 0.40921
Merino x Other |n 3 2 1 1 7
Percentage [42.9% 28.6% 14.3% 14.3%
Chisq PValue 0.5288 0.55409 0.82073 0.63744
Meat x Meat n 4 11 1 0 16
Percentage |25.0% 68.8% 6.3% 0.0%
Chisq PValug 0.72249 0.12154 0.27042 0.2313
Other enterprise |n 2 1 0 0 3
Percentage [66.7% 33.3% 0.0% 0.0%
Chisq PValue|0.24316 0.79335 0.46355 0.60423
National n 20 29 12 6 67
Percentage |29.9% 43.3% 17.9% 9.0%
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Q44 Is there any further area of information/research you think is important for parasite management? How would you likertfaemation

delivered (e.g. face to face workshops, websites, decisguides, pamphlet)?

44.1 Preferred method of delivery of information

Table441:wSa L2 yRSy(iaQ LINSFSNNBR YS(iK2R 2F RSt AQGSNE

Proportion of

Method of information delivery | n respondents (%)
Face to Face workshops 32 53.3
Websites 14 23.4
All methods 3 5.0
Email 3 5.0
Pamphlets 2 3.3
Webinars 2 3.3
Grower group 1 1.7
Newspaper articles 1 1.7
Pamphlet 1 1.7
Scientific papers 1 1.7
Total Responses 60 100.1"

*Note total adds to over 100% as some respondents indicated more than one method of delivery.

27T
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44.2 Suggested areas for further information or research on parasite management

Table 442: The suggestions of respondents when asked if there was any further area of information/research they think is importmaisfte management.

Suggestions

Breeding resistant animals

A quicker way to do worm monitoring

Accountability of producers for not controlling lice

More research for lice in long wool sheep

Race side WEC test

Need a social licenseto produce animal products

WEC training

Accreditation for PIC holders on lice control

Better reporting of lice infestations at point of sale

Biotechnology.

BioWorma will alleviate pressure on chemical reliance

Development of new chemical products

Development of vaccines

Fly vaccine and genome mapping is so important

Further research on causeand management of hypersensitivity scours as a high priority

Grey area between control and eradication of lice

Kits for worm resistance tests- small quantities of pro ducts to use with instructions

More drench combinations without a mectin added.

More independent information on product results and local resistance data

More research

More research into fluke control alternatives for Triclabendazole resistance.

RlRr|Pr|PIRP[RP|IRP[(R|IRP|RP|RP|RP[RP[RLR[INMd|INMINMIM|IM|IM|W|S

traits to ensure that production traits are not compromised

Need ASBYV indicatortraits for worms and flystrike integrated into selection indices using weighting of genetic correlations between

(table continued on next page)
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Table 442 (contd):The suggestions of respondents when asked if there was any further area of information/research they think is importmaisite p
management.

Need to fast track genetic transfer of Worm & Fly strike resistance into stud flocks to maintain social licence 1
Quality assurance of WEC technique 1
Research into biological control of worms with fungi or bacteria 1
Research into using drench in troughs on large properties, an applicator plumbed into the delivery from the tank to trough to  deliver 1
the correct amount of drench
Research spread of lice through shedding breeds 1
Role of eucalyptus trees in reducing incidence of flystrike 1
Simple drench test on what actives the worms are resistant to 1
Test for lice or lice DNA in wool sample pre-shearing 1
The consumer is demanding meat that is clean and green, maintain social licenseconsequently | will be trying mineral licks with 1
Duddingtonia flagrans fungi added to feed
The spread of the European Wasp is altering the insect biodiversity in ways we don't understand. It is also making managementmore 1
difficult as there are no control measures available for use in reducing their impact on stock
Worm control at paddock lev el with biological sprays that can be used in pasture establishment, fertiliser and manipulation 1
Total responses 41
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6. Discussion

The 208 Benchmarking Australian Sheep Parasite Control survey provided a snapshot of the incidence of parasites
and parasite control practices of Australian sheep producers and allowed for comparisons between wool and meat
enterprises. Although the response rat@s lower than in the previous benchmarking surveys conducted on 2003
and 2011 yearéReeve and Thompson 2005; Reawnd WalkderBrown 2014}he results of the short survey and
comparisons with the two previous surveys confirm that the main survey respondents are a true representation of
Australian sheep producers. The lower response rate to this survey was likdly cluetinued and wide spread

drought conditions across large parts of Australia, moving to an online platform (producers were more likely to
participate in the survey after an email reminder), survey fatigue and the length of the survey.

The average agef participants in 2018 (57 years) was similar to 2011 (56 years) and slightly higher than 2003 (51
years). The majority of the respondents were Merino based enterprises with about 21% meat based entérpeses
main source of income on the reporting prpies came from wool sheep (41.7%) followed by meat sheep (27.6%),
cattle (11.9%) and cropping (13.2%) with significant differences between Regions as expected. The survey year
(2018) was significantly drier with reported mean rainfall lower than theayeannual rainfall in all Regions except
Tasmania. This likely had an impact on the lower reported incidence of flystrike and lice in the survey year.
Comparisons between the three benchmarking sheep parasite control surveys have been made throughout this
report with some major comparisons outlined in Table

Table5: Comparisons of results between the three Benchmarking Australian sheep parasite control surveys.
Year surveyed

Description of data

2018 2011 2003
Number of respondents to masurvey 354 575 1365
Number of respondents to short survey 250 444 958
Mean reported rainfall (mm) 407 650 611
Proportion using worm egg counts (%) 42 21 (ewes) 44
Frequency of worm egg count/year adult ewes 3.1 2.9 2.6
Frequency of worm eggpunt/year weaners 31 2.0 3.0
Frequency of anthelmintic treatment/ year adult ewes 2.1 2.8 2.1
Frequency of anthelmintic treatment/ year weaners 2.1 2.7 2.2
Conducted drench test over 5 years (%) 36.7 29 -
Using rams selected for resistance to wornsthgASBWVEC 22.7 8.0 10.2
Respondents reporting breech strike in ewes (%) 37.0 78 82
Incidence of breech strike in ewes (%) 2.4 4.1 2.3
Respondents reporting body strike in ewes (%) 14.4 68 45
Incidence of body strike in ewes (%) 2.1 5.5 1.0
Reported proportion mulesing sheep (%) 46.8 42?&2\;:3)5) 25.8
Use of pain relief with mulesingewes (%) 86.6 59 -
Use of pain relief with mulesingvethers (%) 90.9 64 -
Use visualraits to select for sheep less susceptible to flystri
- Ewes (%) 55.5 61 -
Use ASBYV traits to select for sheep less susceptible to flyst
-Rams (%) 17.3 10 -
Proportion of live lice seen in an average year (%) 13.9 18.6 20
Reportedevidence of lice over 5 years (%) 55.8 66.3 -
Treated for lice in an average year (%) 73.3 73.5 41
Suspected lice resistance (%) 8.4 26 13
Total proportion visited WormBoss website (%) 63.2 20.9 -
Total proportion visited FlyBoss website (%) 58.6 134 -
Total proportion visited LiceBoss website (%) 57.3 154 -
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Worms

There were few changes to worm control practices in 2018 compared with 2003 and 2011 with similar proportions
using WEC, similar WEC and drench frequencies and anthelmintic treatments being the top method of worm contro
in 2011 and 2018. There was a dligitrease in the proportion conducting a drench test otber previouss years,
however a large proportion of respondents do not know their drench resistance status having not conducted any
kind of drench test in the five years from 2014 to 2018. Arouaidl &f anthelmintic treatmentsised a single active

and the top three actives used in 2011 were still the top three used in 2018 with very low use of newer anthelmintic
actives such as monepantel, derquantel and praziquantel.ifithisates a need for greater producer education on

the benefits ofwell-consideredvorm control programmes.

There was good use of grazing management for worm control including preparing clean pastures by spelling
paddocks, intensive rotational grazingtttarotation and using sheep treated with long acting anthelmintics.

Feeding strategy was also popular with numbers doubling from 2011 (15%) to 2018I(8204)3, a higher

proportion of producers usethms selected for resistance to worms using Austraheep Breeding Value for worm
egg count (22.7%) than in 20 (8%) and 2003 (10.2%, TabjeTherewas a low uptake dBarbervax@cross the
boardwith users of the vaccine confinedto ardagsi KA 3K NA &1 27F . I NEIENDNSWERL S 4
Northern NSW/QId 5.9%)). 2 ¢ LINE LJ2 NJi A 2 y & |@a¥ing Ndina shigey ih&rghdr@d7 G eXdept iw

WA where37.8%used this technique

Nearly two thirds applied a quarantine drench to introduced sheep for worms (60.6%) and requestethah ani

health history from vendorg4.6%) WormBoss was rated second for importance of sources of information for

LI N aAdS O2y G NRf FFOGSNI W2UKSNJ FFENXYSNI 2NJ YSYOSNI 2F &
requirement of sheep producersif detailed and up to date information on worm control practices. Although
respondents indicated they preferred fate-face workshops for delivery of information, accessing information
through websites was also acceptable to respondents.

Liver fluke

A low number of respondents answered questions on liver fluke39) hence the data collected in this section may

be less reliable than other survey sections. Liver fluke remains confined to the wetter areas of Australia with most
respondents located in the sgern states. Just over half of liver fluke respondents tested for liver fluke in an average
year (53%) and around half (47%) treated for liver fluke. Results from a liver fluke test was rated as the most
important factor when deciding to treat for liveluke which is supported by the statistic thater a 5 year period

65% tested at least once for liver fluke and 56% gave at least one treatment for liver fluke.

Flystrike

The proportion of respondents reporting breech and body strike was lower in 201&#@1idnas was incidence

within the flock. This may have been due to 2018 being a drier than average year. There was a slight reduction in tt
use of visual traits for selection of sheep that are less susceptible to flystrike from 2011 (61%) to 2018 (55.5%),
however, there was an increase in the use of ASBV traits from 10% to 17%. Respondents favoured an integrated
approach to flystrike control with timing of crutching, timing of shearing and preventative chemical treatment the
top three methods of flystrikeontrol. The overall proportion of respondents using mulesing in 2018 was similar to
that in 2011 (Table 5Merino x Merino producers were significantly more likely to mules their sheep (68%) but were
also more likely to use genetic selection (58%) irtifigea reliance on mulesing whilst planning to reduce the
practice.The proportion of Merino x Merino enterprises using mulesing was similar to the proportion using mulesing
reported in the 2017 AWI Merino Husbandry Practices Sui@@3 mulesed wether lambs, 70% mulsed ewe lambs,
Sloane 2018Meat x Meat producers were significantly less likely to mules (9%) or use genetic selection for flystrike
control (26%), this is unsurprising given the plainer body types and clearer breech areas typical of meaCfreeds.
those respondents who used mulagithere wasa smallreduction inthe proportion ofreplacementsheep mulesed

in 2018 {2.5%) compared with 5 years ago, with the largest reduction occurriNgrithern NSW/QId-21.1%) and

very little change in other Regions.

A large proportion of respalents used pain relief with mulesing in 2018 up from 59% in ewes and 64% in wethers
2011 to 87% in ewes and 91% in wethers in 2018. Most used TriSolfen® (82%) which is a local anaesthetic and
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antiseptic wound spray that provides at least 24 hours paingkelOnly a small number of producers used
Buccalgesic® an oral neteroidal antiinflammatory on its own (0.8%) or in combination with TriSolféh@&o)
Buccalgesic® was only registered for use in 2016

When chemical treatments were given for flystrikontrol they were generally given at the same time each year
(66%), dicyclanil was the predominant chemical used with this method (55%) and backliner/spray on the most
popular method of application (66%). There were very few respondents who suspectehegsistance to flystrike
control chemicals (5%). When asked what the most important change respondents had made for flystrike control in
the last 5 years, breeding félystrikeresistance (21%) was the most popular.

Again the FlyBoss website increasigdpopularity from 2011 to 2018 with a much higher visitation rate and usage of
the website information to make changes to flystrike control practices.

Lice control

There was a reduction in the reporting of evidence of lice with only 14% seeing livediz&8 compared with 17%
reporting live lice seen at last shearing in 2011 and 20% in 2003. Evidence of lice over 5 years also reduced with
evidence of licé8% in 2011 and 56% in 2018. However, the proportion treating for lice remained the same with
73.3% treating for lice both in 2018 and 72.6% in 200{e mean number of years evidence of lice was reported was

1 year over the 5 year period from 2014 to 2018, although the range was 0 (no evidence of lice in any year) upto 5
(evidence of lice every yeaflhis suggests that, on average, when lice infestations are detected they are treated
successfully and do not generally persist in the years after treatment.

Only a low proportion reported suspected product resistaimckce(8.4%) with 50% of those quescting resistance

to insect growth regulators (IGR). There was a significant reduction in the use of IGR for backline application in 201
(4%) from 2011 (50%). For long wool treatments, spinosad (58%) was used the most which is down from 74% usin
this adive in 2011, the backliner/spray on method was most popular in 2018 (60%) which is higher than in 2011
(50%). Rotation of actives was considered by most as the most important chatigdriice control practices in the

last 5 years.

Biosecurity was a nj@r concern of survey respondents regarding lice control with introduction through fences or
from purchased sheep the most important factor in recurring lice infestationk; 21% of respondents applied a
guarantine lice treatment when introducing sheeftd their flock, although 82% isolated sheep for at least 2 weeks
and 65% requested an animal health history from seller. Biosecurity on farm is vital for lice prevention and includes
maintaining boundary fences and treatment and inspection of introdutesgfor lice.

Comparisons between parasite control practices of wool and meat sheep enterprises

This was the first time that the Benchmarking Australian Sheep Parasite Control survey attempted to determine
differences in parasite control practices between wool sheep and meat sheep. There were fewer differences in
parasite control practices betwearhosen enterpriseshan there were between Regions. The majdferences
between chosen enterprisagere in use of combination anthelmintic activ@&able 1310), reported incidence of
flystrike (Table 218) and methods to assist with blowfly control (TaB2). The largest difference betweehosen
enterpriseswas in the use of mulesing where Merino x Merino wsignificantlymore likely to mules sheep and
more likely to buy mulesed sheep. Merino x Other were less likely to mules but more likely taimgethsheep
(Table22-2). Meat x Meat were alssignificantlyless likely to mules. Merino x Merino were also more likely to use
genetic selection thanther chosen enterpriseand Meat x Meat was less likdaly use genetic selectiofor the
specified tréts related to flystrike control

7. Impact an Wool Industry¢ Now & in 5 years time

The results of this project indicate large growth in the use of online resources by sheep producers and the need for
these resources to be maintained with current knowledgeparasite control. Results from the survey will inform
content on ParaBoss websites and face to face extension programmes allowing targeting of gaps in information or
where there is a slow uptake in beneficial practices such as protection of parastmémaactives.
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The results of this project are immediately applicable to the Australian wool indaigtrying wool producers to
compare their parasite control practices witlational,regionaland enterprisebenchmarks. The surveyso provides
benchmarkgo measure change in future parasite incidence and control practices.

In terms of what the survey has revealed about the parasite control landscape in recent years the following
observations can be made:

1 There is little evidence of a significant breakdown in anthelmintic control of gastrointestinal nematodes.
Drench frequeng has not increased over time, and uptake of new generation anthelmintics and alternatives
such as Barbervax is low. The use of combination anthelmiatieslability of next generatioanthelmintics,
coupledwith alternative strategies such as the Banb@x vaccinegenetic selectiorand grazing
management providingntegrated parasite managemenoptions appears tde maintaining worm control
within acceptable limits for producers.

9 Attempts to reduce the rate of mulesing and develop alternatives have not been successful in creating majol
change in mulesing rateslowever there has been very high adoption of use of analgesics at mulesing and
increasing adoption of genetic approachiescontrolling blowfly strike.

1 The landscape with regards lice control appearsto have improed slightly with a reducing trend for
detection of lice and steady level of treatment for lice associated with strong uptake of newer generation
chemicals focontrol in the Spinosyn andeonicotinoidclasses.

8. Conclusions

Wool growers continue to demonstrate their adaptability through increased use of worm control methods and
techniques such as grazing management, use of, \W&ef quarantine drench fantroduced sheeand use of
ASBWVEC for genetic selection in somegidns. However, when it comes to protecting their drench resistance
status there is more that can be done suclgesater use of WEC and larval identificatioanductingregulardrench
resistance tess, rotating drench activesuse of quarantine drenchesd using newer generation drench actives.

Whilst there was no reduction in the use of mulesing in merino enterprisesnmwool producers have responded
to consumer concerns regarding animadlfare and have overwhelmingly adopted the use of pain relief during
mulesing and are moving towards namulesed sheemvith small increases in thedoption of genetic selection to
breed sheep that are less susceptible to flystrike through visual tradsA&BVs.

Biosecurity and rotation of actives are paramount to maintaining lice free sheep and both methods have been
adopted widely by respondents to this survey with the result being lower reporting of evidence of lice than in
previous surveys.

The resits of the Australian Sheep Parasite Surslkgw a considerable increase in the use of online resources
which suggesta continued need for information delivery and grower education actiessnajor sheepparasites.

The ParaBoss suite of websites offersolgrowers an invaluable resource for parasite control and allows instant
access to up to date information. However, the average age of respondents to the survey and their preference for
face to face workshops indicates that that form of learning is\stilly important in dissemination of information.
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10. List of abbreviations

ANOVA
ASBV
AWI

CE

East Vic
ELISA
MLA
Region
SA Peninsula
SE
WEC
WECRT

Analysis of variance

Australian sheep breeding value
Australian Wool Innovation Limited
Chosen enterprise

Eastern Victoria

Enzymelinked immunosorbent assay
Meat and Livestock Australia

Meat and Livestock Australia reporting region
South Australian Peninsula

Standard error

Worm egg count

Worm egg count reduction test
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Appendices
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Appendix1 ¢ Number of respondents per question

Table A: Number of respondents per question.

Number of respondents
Question number and description who answered this
guestion

Total number of survey respondents  dMain survey 354
SECTION A: Property Details
1. Post code 354
2. Rainfalld 2018 340

Rainfall 8 average annual 354
3. Property size 353
4. % Income 354
5. % Land use 354
6. Cattle numbers 354
7. Sheep numbers 354
8. Choose an enterprise 354
9. Lambing and weaning times 353
SECTION B: Internal Parasites 8 Worm and Liver fluke
10. Worm control techniques and treatments -Did 278

Worm control techniques and treatments -Effectiveness 213

11. Worm egg count monitors and larval culture 143
12. Who carried out these worm egg count monitors 158
13. Number of drenches given 233
14. Drench resistance tests 188
15. Who carried out these drench resistance tests? 86
16. Important factors when deciding to drench ewes and weaners 243
17. Have you tested or treated for liver fluke in the last 5 years? 39
18a.Tests for liver fluke 20142018 39
18b. Treatments for liver fluke 2014-2018 32
19. Treatment for liver fluke in 2018 15
20. Important factors when deciding to treat for fluke 32
SECTION C: Blowfly Control
21. Details of blowfly strike in 2018 131
22. Methods for blow fly control in 2018 237
23. Timing of shearing and crutching 236
24. Mulesing 122
25. Chemical treatments for flystrike 245
26. Do you suspect resistance to flystrike treatment products? 225
27. Which flystrike treatment products 12
28. Visual assessment for breeding moreflystrike resistance sheep 136
29. ASBVs for breeding more flystrike resistant sheep 99
SECTION D: Lice Control
30. Lice detection and treatment methods 2014-2018 238
31. Lice treatment 2018 140
32. Do you suspect resistance to a licetreatment product? 214
33. Which lice treatment products 14
34. Causes of recurring lice problems 122
SECTION E: General Parasite Management
35. Did you introduce sheep in 2018 235
36. How did you manage introduction of sheep? 133
37. Sources ofinformation for parasite control 226
38. Specific decisionsd important people and resources 287

Table continued on next page
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TableAl (cont.): Number of respondents per question.

39. Most important changes in parasite management in last 5 years 80
40. What year were you born? 225
41. What is your role on the reporting property? 233
42. How useful are these websites for parasite control? 225
43. $ value of changes to parasite management using ParaBoss websites? 67
44. Is there any furtherinformation/ research you think is important? 84
45. Email address for notification of results 106
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Appendix2 ¢ Main survey questionnaire

LNe

aWI Australian Wool University of
Innovation Limited  New England

AUSTRALIAN SHEEP PARASITE SURVEY

Welcome to the Australian Sheep Parasite Survey

Information Sheet for Participants
We wish to invite you to participate in the Australian Sheep Parasite Survey described below.

My name is Dr. Alison Colvin and | am conducting this research in the School of Environmental and Rural Science at the University of New England. My co-
investigators are Professor Stephen Walkden-Brown and Dr. lan Reeve.

About the project

This national survey of Australian sheep producers is being conducted to find out what parasite control methods are currently being used for the control of internal
and external parasites in sheep. This survey will ensure that research, advice and information can be tailored to producers at a regional, state and national level,
addressing the issues that are currently of greatest importance. The results of this survey will be compared to two previous surveys to estimate changes in control
practices and provide benchmarks for parasite control and occurrence by region.

The survey aims to determine:
- what sheep parasite control options have been adopted by producers;
- how chemical resistance has changed,;
- how producers monitor and manage their sheep parasite challenges;
- how producers access information and make decisions about parasite control;
- producer perceptions of what control methods are most effective; and
- differences in the above due to regional location and sheep type

About the survey and filling it in
This survey is aimed at any sheep producer with 100 sheep or more, it comprises 40 to 45 questions covering, in order, property and operation details, worm and
liver fluke control, blowfly control, lice control and genearal parasite managemant. A small number of questions are marked with a red asterisk (*}), these questions

must be answered for the survey to be completed.

For your ease of use, please complete the survey on a computer or laptop rather than a tablet or mobile device.

The survey should take about 30 minutes to complete and mostly involves selecting an option for your answer. Having your stock book and/or computer records

handy will make filling in the survey quicker and easier.

If you would like to save and return to the survey at a later time you will need to provide your email address so a link can be sent to you to resume the survey
(please check your junk mail if the link doesn't arrive in your inbox). If you close the survey window in your browser part way through the survey without saving and
entering your email address, your data will be saved to the database but you will not be able to return to complete the survey. Make sure you size your browser

window to full screen so you can see all parts of the questions.

We understand that 2018 was a drought year for many, the survey allows you to indicate if 2018 was a normal year for rainfall, stock numbers and parasites.
Security of your information

Your response is completely anonymous and we will not hold any information as to the identity of the participants. All individual information from the survey will
remain completely confidential.

Withdrawing from the study

Your involvement in this study is voluntary and you may withdraw at any time without consequence. However, any data which you have already provided cannot be

withdrawn.

How your responses will be used and stored
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The information from the survey will be used to inform content on the ParaBoss websites and extension material for sheep producers. It will also be used in articles,
conference presentations and Beyond the Bale in 2020. The information will be presented by region and there will be no individual farms mentioned in the articles.
All electronic data will be kept on cloud.une.edu.au, UNE's centrally managed cloud server managed by the research team. It will also be kept on a password
protected computer in the same location. Only the research team will have access to the data. The data will be kept indefinitely so it can be compared to any future
sheep parasite surveys.

Researchers
Feel free to contact the research team with any questions about this research or if you would like a paper copy to fill in. Contact details: Dr. Alison Colvin, email
alison.colvin@une.edu.au, Prof. Stephen Walkden-Brown, email swalkden@une.edu.au or by phone on 02 6773 5152 or Dr. lan Reeve, email ireeve@une.edu.au.

Potential issues

The survey questions are not of a sensitive nature: rather they are general, and will enable us to enhance our knowledge of producer’s parasite control practices. It
is unlikely that this research will raise any personal or upsetting issues but if it does you may wish to contact your local Community Health Centre or Lifeline on 13
1114,

This project has been approved by the Human Research Ethics Committee of the University of New England (Approval No. HE18-286, Valid to 01/02/2020).
Should you have any complaints concerning the manner in which this research is conducted, please contact:

Mrs Jo-Ann Sozou
Research Ethics Officer
Research Services
University of New England
Armidale, NSW 2351

Tel: (02) 6773 3449
Email: ethics@une.edu.au

Thank you for considering taking part in this project.
Kind regards,

Dr. Alison Colvin

Online Implied Consent for Participants

Research Project: Australian Sheep Parasite Survey
1. I'have read the information contained in the Information Sheet for Participants and any questions | have asked have been answered to my satisfaction.
2. lagree to participate in this study, with the understanding that:

s My participation is voluntary

* My contribution is anonymous

* Information concerning my identity will not be collected, and

* | may withdraw at any time without consequences & without follow-up

3. | agree that the anonymous research data collected for the study will be published, or presented at conferences as a later date.
4. lam over 18 years of age.

5. In preservation of anonymity, | understand that no name or signature is required of me to give consent. By activating the "next" button below | am
agreeing to participate in this study.

Guide to answering the survey
The best person to fill in the survey is the person responsible for the management of livestock on the property.

A red asterisk (*) next to a question indicates a required answer.

Do you own or manage 100 or more sheep? *

[ ves

r NO, we appreciate your participation in our survey, however, we require participants to manage 100 sheep or more.
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SECTION A: Property and Operation Details

If you have more than one sheep property, please complete the questions for a single property where most of your sheep are
grazed. This property will be your reporting property.

1. In which post code is your reporting property located? *

[ ]

2. Please indicate your recorded rainfall for 2018 and the average annual rainfall for your reporting property:

Please select a unit

Rainfall
mm inches
Rainfallin 2018 |:] [ C
Average annual rainfall :] I -

3. What is the size of your reporting property?

Please select a unit
Area
hectares acres

Property size :] [ -

4. What is the percentage income from the various enterprises on your reporting property in 20187

[ ] % Wool sheep

] % Meat sheep

] % Cattle

] % Cropping

[
[
| ) s
[
l

J % Other (Please describe in comments box below)

0 out of 100 Total

Commenis

5. About what percentage of your reporting property is:

[ ] % Improved pasture

] % Non-Improved pasture

J % Crop (not primarily for grazing)

% Fodder crops (primarily for grazing)

] % Undeveloped

% Other (please describe in comments box below)

0 out of 100 Total

Comments
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6. How many cattle did you have at calf weaning time for reproducing herds or in November 2018 for non-reproducing herds?

Number 2018 Number typically run if different from 2018

Cows [ ]| |
Hoitos ( ) )
[ ) )

7.1n 2018, how many sheep of different fypes (wool, meat, dual purpose, cross-bred) and classes did you have at weaning time in 2018 (or in November 2018 if you only run
wethers)? Indicate if the total number you typically run is different to the number you had in 2018. See front page for definition of classes.*

Typical total sheep

Maiden ewes Lambs and Adult numbers in last 5 years
'::::‘;l: ;\;’;s} (joined, 1to 2 weaners (up to 2 yg:rwr?;?(??gge;i) wethers (over Raren:rg:;ver Breeds were:
yrs) yrs) 2 yrs)

More Same Less

woo | (]| J J | J JL JL J e = =
vea [ ]| ) | J )]s = o
pumoss | )| | J J | J JL JL J e = =
e || J J ) J e v -0

8. To simplify this questionnaire, please identify the main sheep enterprise that you will be refemring to for the remaining questions.

This will be your chosen sheep enterprise. *

Choose the sheep enterprise you will refer to for the rest of the survey: *

™ Merino ewes joined to Merino rams

' Merino ewes joined to Cther (e.g. meat) rams

7 Meat ewes joined to Meat rams

' Merino wethers

™ Other enterprise (e.g. feedlotting), please specify in "Comments’
box below

Is your chosen sheep enterprise a commercial or stud operation?

' Commercial
™ Stud

' Both

Comments

Please fill out the remaining questions for the sheep enterprise you have selected.

9. For your chosen sheep enterprise, in which months did you lamb and wean in 2018?

Not applicable Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month of lambing r r - - - r r r r r - n r
Month of weaning lambs rC I m| O C C C C C C O O C
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SECTION B: Internal parasites - Worms and Liver fluke
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10. In the last 5 years, which of the following treatments or techniques have you used for worm control in your chosen sheep enterprise? Please indicate if these were effective.
“What is 'Smart Grazing'? 'Smart Grazing'is a technigue where sheep are used as a means of preparing clean pastures as an alternative o the use of catfie or cropping. Older sheep are treated with an efieciive drench then moved

onto a paddock and grazed intensively (203 times the normal stocking rate) for 30 days or less before being removed. This ensures pasture ufilistation with minimal additional contamination with worm eggs.

Did you do this? If used, how effective was this technique?

Yes No Very effective Effective Somewhat effective Not effective Not sure
Planned preventative treatments - r r r - - r
Treatment based on worm egg count (WEC) | O m] O | - ]
Treatment based on worm egg count (WEC)
and worm species identification (larval culture) r ~ r r r r ~
Prepare clean pastures by spelling/resting
paddock ('long spelling’) o O O O o O m
Prepare clean pastures by cropping paddock Il r Il I Il Il -
Prepare clean pastures by intensive rotational
bzl r u} r m] r r m|
Prepare clean pastures by 'Smart Grazing'
techniques* [ [ C l' [ r ]
Prepare clean paddocks using sheep treated
with drench capsules or long acting injectable o O O O o O m
Prepare clean pasture or dilute sheep
parasites using cattle r ~ r r r r ~
Leave some sheep undrenched Il - r m Il C r
Feeding strategy r i r r r r i
Use rams selected for resistance to worms
using Australian Sheep Breeding Value for Il O O Il Il - -
worm egg count (WEC)
Barbervax® vaccine - r r r - - r
FAMACHA® eye colour chart C O O Il C C C

Comments

11. If you monitored worm egg counts in 2018, please indicate in the table below which class of sheep you monitored in which month and if you requested worm species
identification. You can select several sheep classes in a month. If you monitored the same sheep class more than once in a month please add the details in the comment box
below. See front page for definition of sheep classes.

Did you request worm species identification tests (larval culture) with

Worm egg counts these worm egg counts?

o Mol Ve M e
Jan [ o O O i O O o
Feb [ m M n ror M r m
Mar [ o O O i O O o
Apr m M n ror M r m
May [ o O O i O O o
Jun n n m [ n r n
wooon m = = roor = = n
A O O = C N = C o
Sep I - = = rooor = = m
ot o m O CC m O o
Nov [ n n r rooor n r n
Dec [ O w O i w O o

Comments
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12. If you used worm egg counts, who carried out the worm egg counts you listed in the table above?
I Self or employee
[ Government laboratory
" Private laboratory
I Your vet or consultant

[ other - Write In

13. Please indicate the number and type of drenches given to each class of sheep in 2018. You can select several sheep classes in a month. If you drenched the same sheep
classmore than once in a month please add the details in the comment box below.
*If two or more products used together indicate with a "+" between them. See front page for definition of sheep classes.

Sheep class(es) Method of delivery
IR —— e
yearlings
Jn ¢ r - N B = B o ]
Feb [ [ r O o o|lo o o | | ]
Mar 1 r r r o onon ]
At O r C O O| O = C | ]
My [ [ r r (i o B - r [ ]
w00 C O o o|lo o o | | )
NI = B o C = =i = B o o - [ ]
A ™ r r 0O o | no - r ( ]
see [ = O N = B = B =B ]
ot M ¢ r r oD o|lno o o | ]
N [ O C = r o o o ©o | ]
Dec M I r = O o| o0 0O o | ]

Comments

14. Please indicate in the table below any drench resistance tests you have undertaken between 2014 and 2018

2014 2015 2016 2017 2018
No drench resistance tests undertaken - - [l [
DrenchTes‘t (formal on-farm multiple drench resistance test using worm egg count r r r n n
reduction WECRT)
5;32?12:]3?:"(;?:;999 count just before drenching and again approximately 14 r r r r n
Worm egg count after drenching only (if 3 weeks or less after freatment) [} [ (] [ [
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15. If you did undertake any drench resistance testing, who assisted with the testing?
I Vet or consultant
[T Government agency advisor (e.g. Ag Departments, Local Land Services)
r Drug company representative
[T Private laboratory
™" Rural Merchandise retailer
[T other - Write In

16. Please rank how important the following factors are when deciding whether to treat ewes and weaners for worms.

Factors important for treating ewes Factors important for treating lambs/weaners
Very Somewhat Not Very Somewhat Not
important important important important  important important important important
Seasonal weather conditions I Il Il Il - I I I
Results from faecal worm egg count Iml ml i i Iml mf
Results from faecal worm egg count AND worm
species identification (larval culture) o o O O | o o o
Planned preventative treatment, e.g. summer drench,
pre-lambing r r [ ] a O | O
Condition score/appearance of sheep O O - - [m [ O [
Availability/quality of pasture m| m| - - O O m| O
Time of year C C [ [ n I r l"
Presence of daggy sheep in mob - r | | | I - n
Weak sheep when driven (poor exercise tolerance) Im Im C C Il I Im Im
Convenience, e.g. when sheep are yarded for other
purposes r r r r m| m| r r
17. Have you tested or treated for liver fluke in the last 5 years in your chosen enterprise?
[T vYes
™ No
18. Please fill out the table below for diagnostic testing and treatments for liver fluke from 2014 to 2018:
Did you test for Liver fluke? Did you treat for Liver fluke?
Did not test Positive test for Liver Fluke Negative test for liver fluke Did not treat Treated with chemicals
2014 [ [ [ [ l"
2015 ] ] ] ] O
2016 . . . . C
2017 r r r r r
2018 - - - - r
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19. If you treated your sheep for liver fluke in 2018, please give details of those treatments below. You can select multiple classes of sheep for each month of treatment.

Month

JUOUOL

Adult
ewes

r

O

Maiden
ewes

r

Sheep class
Lambs and Unmated hoggets/
weaners yearlings
- I
] [
- I
] C
- I
O (||

Adult Product used

Ram:
wethers ams

r r

(| (|

20. Please indicate how important the following factors are when deciding to treat for liver fluke.

Results from liver fluke test (faecal test, ELISA antibody blood

test or faecal antigen test)

Time of year/sirategic freatments

Appearance/condition of sheep

Seasonal weather conditions

After grazing ‘flukey’ paddocks

[ Enter another option

[ Enter another option

SECTION C: Blowfly Control

Very important Important Somewhat Imporiant Not important
C C . l_
C O C O
(i r r r
| O | O
[ [ [ [
C O ] O
C C . l_

21. In 2018, if you had blowfly strike on your reporting property for your chosen enterprise, please provide details below, leave blank if no sheep struck. Other options may
include wound, pizzle or poll strike, please include these if observed in 2018. See front page for definition of sheep classes.

Breech strike

Body strike

% Adult % Maiden % Lambs and % Unmated % Adult
ewes ewes weaners hoggets/ yearlings wethers % Rams
affected affected affected affected affected affected

[ Enter another option

[ Enter another option

[ Enter another option

S W R S S —
— oy Yy

—
— .
— )
o, | ey, N —
— )
o, | ey, N —
S R W ) SR B S N —
— e B
— S S
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22. Did you use any of the following methods to assist with blowfly control in 20187 Please rate the importance of all the methods that you used.

Used? If you used this method, how important was it? Compared to 5 years ago, in 2018 Thave used this

option:
Very Somewhat
Yes No imporant Important important Unsure Maore Same Less

Mulesing replacement sheep r - Il - ] - Il [l r
Buying mulesed sheep C O C O C - C C C
Genetic selection OO Il C C C [ C .
Preventative chemical treatments O O | O - | ] r -
Timing of shearing Cr Il I O [l C C C
Timing of crutching O 0O - O O (| - r r
Trapping flies (eg LuciTrap®) O O r C [ C - C C
Destroy maggots from infected sheep

clippings O O C O | ] ] C r

Comments
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