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FOOTROT AND YOUR SHEEP
Betty Hall

Footrot serves as an exanpl e of
how well|l sheep are "fit" or |ess
"fit" to withstand infection.

< Merinos are nore susceptible
than British breeds.

< lIncidence, severity and
duration of footrot is greater
in purebred than in merinos
crossed with British breeds

< There is a wide individual
ani mal variation within breeds

< Some strains of sheep are nore
resistant to infection than
others with evidence of genetic
resi stance which can be
selected for, over a long
peri od

% Susceptibility to footrot is
not age dependent-ol der sheep
are as susceptible as young
sheep but ol der sheep are
harder to treat and | ess
responsive to treatment.

Ol der sheep being harder to treat

and |l ess responsive to treatment is

critical information for anyone

undertaking an eradication program

Where these sheep are found to have

hi gh score lesions [> 3], they need

to be seen as high risk and culled

Normal , healthy skin is not
susceptible to infection.

Predi sposing factors such as water
damage, sheep running under
consistently wet

conditions and temperatures in the

order of 10°C provide a suitable
environment in the foot. This

all ows soil and faecal bacteria to
i nvade the inter-digital skin and

cause dermatitis creating the
perfect environment for the
footrot bacteria to thrive.

If environmental conditions are not
conducive for spread of footrot or
progression of |esions diagnosis can

be very difficult. This requires
further assessment after an
accept abl e spread period. The

problem is made more difficult where
field benign and | ow-grade virul ent
strains are present.

During the Footrot study on the
Cicerone Farm observations were
made on the effect of clover
content in pasture on the
expression of the disease.

Graphl. shows the results for a
field benign strain and cl ean
sheep, both of which devel oped
more "severe" |esions on the

hi gher clover plots. This
illustrates the point that further
i nvestigati ons have to be made if

the environment is not considered
supportive of spread and
progression of |esions.

o O B P NN W W »
o o0 O o1 O o1 O U O
I

Aver age Hi ghest Footscore

Graph 1.
Pi nk Tags Field benign- Gel

Cicerone Farm

St abl e and Cl ean Sheep

—e—Pink Higher Clover

- -a- = Pink Lower Clover

—m=— Clean Higher Clover
Clean Lower Clover

1 2 3 4 5 6 7 8

Period in We

9 10 11 12 13 14

eks

T

GRAZIERSWAY 2



m TECHNICAL
SERVICES

During the same PIRD study on the
Ci cerone Farm observations were
made as to the effect of foot
conformati on on the "fitness" or
otherwi se of Merino sheep to

m nimse the severity of footrot
| esions and the likely hood of
spread to clean sheep

The feet of sheep were
subjectively assessed into three
broad categories, open toes,
touching toes or closed toes.

Resul ts.

A.

The effect of foot conformation on
the progression of footrot |esions
in sheep affected by footrot was
quite profound as seen in Table 1.

Table 1.

The Effect of Foot Conformation on
the Progression of Footrot

Lesi ons.

Footrot % of Feet W th
score
Open Touchi ng Cl osed
Toes Toes Toes
0-2 85% 60% 25%
3a-5 15% 40% 75%

As toes become progressively
cl oser together to the point of
overl apping the more the footrot
| esion progressed.
The production | oss due to footrot
and the cull rate in these sheep
woul d be higher.
Sheep, particularly older sheep
with higher footscores tend to:
% respond less readily to

treat ment

7

% pose nore risk of breakdown

7

< need to be culled to reduce
ri sk

B.

The observations made on cl ean
sheep and the effect of foot
conformati on when introduced into
the infected group were also very
interesting and i mportant as seen
in Table 2.

There was an increased
susceptibility of clean sheep to
acquire footrot as the toes become
progressively closed. The spread
rate would increase as well as
cull rate in sheep with poor foot
conformation.

TABLE 2

The Effect of Foot Conformation on
the Susceptibility of Clean Sheep
to Acquire Footrot.

Footr ot % of Feet W th
score
Open Touchi ng Cl osed
Toes Toes Toes
0-2 94% 91% 73%
3a-5 6% 9% 27%

Very little attention has been
paid to the Merinos foot in
sel ection prograns.

From the results of the Cicerone
studies it is clear that selection
for an upright foot with open toes

will increase the "resistance" of
the foot to acquire footrot and if
di sease is present will Iimt the

progression of the disease.

It may well prove to be a
profitable "fitness" trait for
studs and commerci al producers to
select for. Susceptibility to
other foot problems such as
abscesses, shelly toe, inter
digital dermatitis and benign
footrot may also be decreased by
selection for a sound foot and so
i mprove the "fitness" of the

Meri no.
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NEMESI S

Breeding Sheep for I ncreased Resistance to Worms
Taken fromthe Nemesis Booklet and a
Nenesis Article witten by Emma Doyl e-
CSl RO Chi swi ck

Resi stant sheep have the ability to
keep worm burdens | ow by reducing the
establ i shnment of incoming |arvae,

sl owi ng down the devel opnent of |arvae
to adult worms, accelerating the
rejection of adult worns and reducing
the egg laying ability of feral e wornmns.
Faecal egg count [FEC] is the
reconmended nethod of assessing worm
burdens of sheep. FEC is a heritable
trait with a heritability of between
0.2 and 0. 4. Sheep with bel ow aver age
FEC wi Il pass on 25%of this
superiority to their offspring

Sel ecting for Resistant Sheep

I ndi vi dual egg counts are required to
determi ne wormresi stance, so that each
ani mal can be conpared with their

si bl i ngs.

FECs must be converted to EBVs

[Esti mated Breedi ng Val ues Jto
accurately assess wormresi stance.

EBVs are appropriate when there is ram
or ewe pedigree information known for
the animals tested. Information of
relatives adds to the accuracy of the
FEC breedi ng val ue estimation

Where link sires are used across years,
the use of EBVs will enable a year to
year variation to be estimated,

all owi ng a conparison of animals from
di fferent drops.

Most EBVs fall in the range of -1 to +1
for the wormresistance trait.

To obtain a reliable EBV for worm
resistance of the sire, testing of 15-
20 mal e progeny is required. If there
are insufficient nales then ewe | anbs
can be used, but the ewe |anbs of al
sires nust be tested to prevent biasing
the results when conparing sires, as
sex may have an effect on the FEC

EBVS renove the year to year bias. It
nmust be renenbered that FEC is a
relative trait. An individual count of
500 nmeans nothing in itself. An

i ndi vidual with this count could be
resistant if the average for the group
is 1500 but very susceptible if the
average for the group is 200. The
relative performance of sheep within
the group is very inmportant with worm

resi stance because of the great
variation in egg counts between
properties and years. This variation is
much greater than the variation in
fleece weight or fibre dianeter. That
is why the wormresistance neasurenent

i s best expressed in standardi sed units
rather than raw egg counts.

Whi ch Aninmals To Measure? Ranms or Ewes
or Bot h?

Most ram breeders obtain FEC val ues for
young rans to assist in the selection
of replacenent sires and provide
information to their ram buying
clients.

Nenesis states that selecting ewes is
of margi nal value and resources shoul d
be directed towards inproving the
accuracy of the breeding value for
sires. However, if the cost of

sel ecting replacenent ewes is ignored
then putting a selection pressure on
the ewes will be valuable. Particularly
if the pressure for selection for worm
resistance is low at 10% or 25%

Sire line information is critical for
all traits. A ram producing a 14pu
fleece will not necessarily pass this
onto its offspring unless the sire line
has a negative EBV for this trait which
hol ds true for FEC EBVs.

Sel ecti on hjectives

There is no marked relationship between FEC and
production traits. Thereforeit is possible to find highly
desirable rams which are also genetically more resistant

O Choose rans nornmally and then use
the FEC EBVs to independently cul
the susceptible aninals-that is
those with a + EBV.

A word of warning to studs! It is a
waste of time, noney and effort to
use FEC EBVs to hel p nmake the fina
sel ection between 2 or 3 rans. Studs
shoul d still attenpt to exclude
positive FEC EBVs

O Conbine the FEC EBV into a sel ection
i ndex[ personal or commercial] wth
other valuable traits such as fibre
di ameter and fleece weight. The
anount of selection pressure to be
pl aced on worm resistance in the
sel ection index will need to be
deci ded by the individual breeder
Appl yi ng sonme pressure even 10%is a
start if studs are not confident to
go higher at the start.
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Ti me of Measuring Faecal Egg Counts

The i nmmune system of sheep needs to be
stimul ated by worm chal |l enge before
genetic differences can be expressed.
The optimal time for faecal sampling is
determ ned by the seasonal rainfal
pattern.

O In the sumrer rainfall areas it is
preferabl e to nmeasure young ani nal s
at least 6 weeks after weaning so
that maternal effects have had tine
to di ssipate and worm chal | enge been
experienced. The best tinme is when
sheep are 6-14 nmonths of age.

O Inthe winter rainfall areas with
dry summers it is best to test young
sheep after the autum break to
al l ow for sufficient worm chall enge

The main deternminant will be that

sufficient wormeggs are present. For

properties with mainly black scour
worns egg counts will need to be in the
range 200-500 whilst for barber's pole

500- 1000 is required. There should be

| ess than 10% of sheep with zero

counts.

WHAT TO LOOK FOR I N A RAM CATALOGUE

A sire with an average resi stance has an egg
count EBV of 0.Use of this sire in a stud should
result inlittle or no change in wormresistance.
A very resistant ramw || have an EBV of -1 and
the use of this ram shoul d decrease egg counts in
the next generation.

A susceptible ramw ||l have a positive egg count
EBV and shoul d increase egg counts in the next
generation. In the future it will be useful to
have the value of this trait translated into a
predicted egg count of the offspring as in the
tabl e bel ow.

Predi cted Faecal Egg Counts for Progeny
of Rams Wth Varyi ng FEC EBVs

FEC EBV | #FEC Predi ct ed FEC of
Estimated | Progeny When Mean
Pr ogeny Egg Count of the
Val ue Goup is =500

-1 -0.5 260

-0.8 -0.4 300

-0.6 -0.3 340

-0.4 -0.2 390

-0.2 -0.1 440

0 0 500

0.2 0.1 560

0.4 0.2 630

0.6 0.3 700

0.8 0.4 780

1 0.5 860

Ram buyers can see the variation
between sires with different FEC EBVs
and use this information to select rans
that are going to produce offspring
with a | ower faecal egg count.

For exanple if a decision to drench is
based on an average egg count of 500
for barber's pole then progeny from
sires with a negative EBV will not need
dr enchi ng!

Cal cul ati on of FEC EBVs can be obtai ned
from by breeding services in nost
states and a list is available. Please
contact myself or Nenesis for this

Breedi ng val ues for wormcontrol should
be | ooked for at the point of sale and
breeders encouraged to provide this

i nformation. How much pressure is being
applied is also critical. The higher
the pressure the faster will results be
obt ai ned

The selection Iines produced by Nenesis
were the result of 100% pressure for
worm control using both rans and ewes.
It took 10 generations to produce a

di vergence and a significant difference
bet ween the high, | ow and non-sel ected
lines. Studs cannot be expected to
sacrifice all wool traits but they may
have to sacrifice some highly
productive individuals with positive
EBVs for ones | ess productive with
negati ve EBVs.

Selecting for resistance is
particularly inportant for producers in
the barber's pole endem c areas where
cl osantel and avermectin resistance is
conmon. The | oss of sustained activity
chemi cal s such as cl osantel,|lvomec and
BZ capsul es | eaves the cupboard very
bare. As many of ny clients have
experienced this year short acting
chem cal s have given only 3 weeks cover
and grazi ng managenment for this
parasite is difficult and takes a | ong
time to put into place.

Selection for resistance will take a
long tine and will be dependent on how
much pressure studs place on this
trait. It is critical to start now.

It is not necessary to purchase from
studs selecting for resistance in these
barber's pole areas as there is cross
resi stance to different worm species.
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One New Engl and stud has been sel ecting
for wormresistance for nearly 10
years. This selection was based on
measuring FECs to rank young rans and
and incorporating these in a selection
i ndex to make 50% of the possible gain
in wormresistance whil st optim sing
gain in fibre dianeter and clean fl eece
wei ght at a micron premumof 3% The

i ndex for wool nicron prem um has
recently been changed to 8% w th an

added staple strength index but

mai nt ai ni ng the sane pressure for worm
resi stance.

The Graph below illustrates the trend
over 10 years of selection with an
increase in fleece weight, a reduction
in mcron and in egg counts.

Most of the 1998 drop have negative FEC
EBVs.

Genetic Trend For Clean Fleece Weight[CFW],Fibre
Diameter[FD] and Faecal Egg Count [FEC]

—o—CFW

Standard
Deviation Units

—=—FD
—a—FEC

In the last few years it has been
observed that the stud sheep in
particul ar have required fewer

br oadspectrum drench treatnments as the
| evel of resistance increases.

this sheep producer still enploys the
use of grazing managenment with cattle
rotations and controlled rel ease
capsules in | anbing ewes. Selection for
resistance is only a very small part of
an integrated worm control program but
not one which shoul d be ignored.

W thout direct conparisons between

i ndi vidual properties and this one it
is not possible to note if your worm
control is better or worse than this
new Engl and property nor is it possible
to isolate the effects of capsule use
and grazi ng managenment on drench
frequency.

However, the FEC EBVs are inproving and
it is up to the stud and purchasers of
its rams to observe any del eterious
effects on wool traits.

Resi |l i ence versus Resi stance

Resili ence reduces the inmpact of worns.
Early research indicated that there is
a close relationship between resistance
and resilience. Resistance is a trait
whi ch can be neasured easily, is
noderately heritable and so can be

i mproved with selection. Resilience is
not neasurabl e and has a | ow

GRAZI

heritability. Resistant sheep will
reduce pasture contam nation-resilient
sheep do not. Studs should not be

si detracked with individuals which
apparently thrive on high burdens-if
this cannot be passed onto to their
progeny then it is only of value to

t hat i ndivi dual

The non-genetic conponent of the
variation in egg count is high and we
can only influence the genetic
component by sel ecti on.

Resgant Sresarepresent in

exising ram sources

Worm Resistance Production Trait

Strain 1% glock 35% Fibre
diameter
Sires within
flocks 22%
Fleece e

Sources of Variation
B Strain

B Flock

B Sires within flocks
B Non-Genetic

weight

Non-genetic 73.5%

¢ Mst genetic variation in wormresistance is
found between sires within flocks (22%.

¢ In Mrinos there is little variation between
bl oodl ines (3.5% and strains (1%, which contrasts
to that for fleece weight and fibre dianeter.
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ACHI EVI NG THOSE WEI GHT GAINS I N MERI NO
WEANERS

Betty Hall with reference to data
collated by Caroline Gaden executive
of ficer Cicerone

Cicerone is a producer led project with
a notto "conpare-mnmeasure-| earn-adopt".
Producers identify specific problens
conmon to the grazing industry in the
northern tabl el ands, initiate any
research undert aken.

The Footrot PIRD studies are a fine
exanpl e of what Cicerone has done for
sheep producers in the tablelands which
has application throughout the whol e of
Australia. Research, which woul d never
have been conpl eted had C cerone not
persi sted. The power of producers
defining a problemand enlisting the
hel p of "experts" to solve or clarify
the situation.

The group | ease 200 hectares of |and
from CSI RO Chiswick near Uralla. They
have created 3 farnlets of 50 hectares
each on which fine wool ewes and their
progeny are run.

Farmet A

Has 8 paddocks with a target to

i ncrease avail able soil P level to
60ppni bi carbonat e extract]. Super has
been applied at 250kg/ ha/year

Farnm et B

Has 8 paddocks and will aimfor a soi
P of 20ppmwi th an application of
125kg/ ha/ year over 1/3 of the farmet.
That is a third is supered each year

Farmet C

Has 16 paddocks to allow for controlled
grazing with the flexibility to further
subdi vide if necessary.

The super application is as Farm et B.
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A Conparison between Cicrone
Farm ets Livewei ght Change
in 2000 Drop Lanbs

Wi ghi ng Peri od
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BFarmet B
OFarm et C
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The | anbs are wei ghed nonthly.

The graph illustrates the weight gain
of the 2000 drop weaners since marking
and nul esing i n Novenber 2000.

Farm et A | anbs have consistently shown
hi gher body weights than B and C but a
significant reduction in weight gain
has occurred since February.

The farm manager is concerned about the
| evel of scouring-10%in Farmet A

| ambs. On the 20'" of March he tested
scoured and non-scoured |lanbs with the
same result-zero egg counts. Between
the 20'" of March and the 5'" of April

t hey devel oped rel atively high black
scour burdens after grazing a

cont am nat ed paddock for 15 days and
they were drenched. To that date they
had the best wormcontrol of all 3
Farm ets the April drench being their
first since weaning. These burdens
coul d have caused the scouring which
may be persisting because of bowel
damage.

None of the weaners have been given
sel eni um since their marking

vacci nation and a nineral drench at
weani ng. Historical evidence for

Chi swi ck indicates that responses to
sel enium do not occur. However, the
high fertiliser inputs on Farm et A may
have interfered with the uptake of
seleniuminto the plants. W may be
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seeing productivity loss and scouring
due to seleniumdeficiency. W will be
conducting a sel eni um suppl enent
response trial on all the Farmets with
wei ghings at 2 weekly intervals.

Hal f of the weaners on each Farni et

will be given a sel enium drench and
hal f no selenium Results will be
published in the next Newsletter

Conpar e- Measur e- Lear n- Adopt

Weaners on Farm et C experienced a
maj or reduction in weight gain between
January and February but recovered by
the March wei ghing. These | anbs are
being rotationally grazed with noves at
roughly 7 day intervals. They may have
grazed poorer pastures in that period
but they also had high burdens in late
March when the other Farm et |anbs had
extrenmely | ow counts. Whilst the
majority of worns were barber's pole a
significant burden of black scour worns
were present which woul d have reduced
feed intake and so growth rates.

Conpar e- Measur e- Lear n- Adopt

Conpari son between Farnl ets
Egg Count Data

lanbs into line with a Raneti n+BZ
dr ench.

Future Research on the Cicerone Farms

7

< Evaluation of mulesing at marking
conmpared to nul esing in the autum.
Hal f of the ewe and wether |anbs on
each farm et will be mul esed at
marking in 2001 and half in the
autum of 2002. W will be able to
study weight gain differences and
tensil e strength.

< Evaluation of sheep coats after

shearing. Half the ewes on each

farmet will be coated after

shearing. The coats will be renoved

before | anbing. Condition score of

ewes at |anbing, birth weights of

| anbs and growth rates will be

recor ded.

« Ongoi ng pasture and ani ma
performance will continue to be
recor ded.

Cl CERONE NEEDS YOUR CONTI NUI NG SUPPORT

It cannot be producer driven and responsive to
your needs w t hout menbers.

It costs only $80 a year plus GST.

Cone to the field days-the next on the 31°" of
July.

We need producer assistance on the Board and as
part of the farm et managenment team

THE CGRAZI ERS WAY

Test Aver age Egg Count
Dat e Farnl et Far nl et Farnl et
A B C
21.2.01 0 80 28
20. 3. 00 0 80 832
drenched
5.4.00 500 96 -
dr enched
17. 4. 00 - - 0

Wiy did our Farm et C lanbs devel op
hi gher burdens than the traditionally
"set-stocked" |anbs?

Al'l Farm ets had paddocks whi ch had not
been grazed by sheep for 7 to 8 nonths.
Farmet A and B lanbs felt the ful
benefit of these prepared paddocks for
nearly over 2 nonths. \Wereas Farmet C
| anbs had a very brief affair with
these | ower worm areas before being
moved onto the original ewe-l|anb
paddocks. The | earning experience from
this is to subdivide any cl ean areas so
that the rotation includes grazing
these areas for a | onger period.

Farm et B continues to be the cl eanest
so far but we have brought all the
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