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Trichostrongylus species
* Cooperia
Nematodirus

* Protg
e Eimeria (coccidia)

cta (Ostertagia)

Parasite Challenges

e Superfamily Trichostrongyloidea (Strongylid
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Ehrhardt, 2013

Survey of GIN population in Upper Midwest
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The Worm of Concern

Haemonchus contortus
(Barber Pole Worm)
* Blood feeder

 Anemia, decreased
performance and death of
infected individuals

* Highly prolific

* Millions of dollars in economic
losses annually (sackett et al., 2006)

Photo credit: Erin, Andrews
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Life Cycle
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Adults

21 days

7-14 days
(highly variable)

Graphic by Javier Garza
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H. contortus does not bind to epithelial surface of the
abomasum! Must swim to maintain position!
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Hypobiosis

* Parasite survival tool for times when environmental
conditions are unfavorable for external
development (winter, drought, etc.)

* Larvae arrest their development at the L3/L4 stage
inside the host

* Resume development to maturity when “signals”
suggest environmental conditions more favorable
* Immune signals, hormones (Gutiérrez-Amézquita et al., 2017)
* Not well understood
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ldentifying the Problem

“You can’t select (or improve) something that you do
not measure”

» Make data-driven decisions

> What traits can we measure to determine
parasitism?
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Deworming Records

#
#

p

* Pros: Easy, simple records to keep /
e Cons: Do not know actual parasite burden /¢

 What animals are dewormed?
* Are the same animals needing multiple treatments?

* When do you deworm?
* What dewormers do you use for treatment?

How are you determining who to deworm?
How do you know your dewormers are effective?
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FAMACHA Scoring

e Assess anemia status based
on mucus membrane color
around eye

* More parasitize animals will
have paler coloration (more
anemic)

e Positives FAMACHA

e Easy, on-farm assessment Anaemia guide

Guide sur I'anémie

Guia de anemia

* Negatives s
R da &
* Only relevant for Haemonchus R

contortus infecjcion.s 717 X X N
 Somewhat subjective |

Use for targeted selective treatment 9
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5-Point Chec

Indicator

Paling

Body condition score
Dag score/fecal soiling
Bottle jaw

Nasal discharage

A
Use for targ

i)
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Which parasite(s)?

Barber pole worm, liver fluke, coccidia

All

Brown stomach worm, hair worm, thread worm, nodule worm, coccidia
Barber pole worm, liver fluke

Nasal bots

Burke and Miller, 2015

eted selective treatment
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How do you know if your

dewormers are effective?

* Fecal Egg Counts (FEC)

* Measure of the number of strongylid parasite eggsin 1
gram of fecal matter

e Can’t distinguish strongylid parasites by egg
 Larval culture required for speciation

e FEC Reduction Test

* Measure FEC at time of deworming and again 10-14
days later => Should have > 95% reduction

* Measuring adult worm burden would be great but
not practical




EXTENSION ey
Fecal Egg Count

* Quantitative, objective
measurement!

 Measures true resistance
rather than resilience

* \Valuable selection tool for
Improving parasite resistance in
a flock

e Related to the number of adult
worms in gut

www.wormx.info/lowcostfec
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So why not just use a dewormer?

Resistant Susceptible Resistant

“What doesn’t kill you makes you stronger”

13
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So why not just use a dewormer?

* Only three chemical classes of dewormers
* Resistance has developed to ALL three classes
(Howell et al., 2008)

* Don’t count on chemical treatment

Benzimidazoles Macrocyclic
Lactones

Fenbendazole
(Safeguard, Panacur)

Albendazole
(Valbazen)

Once resistance has developed to one dewormer in a class,
generally all dewormers in that class will be ineffective

14
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Who is Most Susceptible

k200 7 : Death

1,000
= 800
% 600 Twins and
E P triplets are more

susceptible than
i singles
0 —————

30 50 70 90 110 130 150

Lamb age, d
Notter et al., 2017 T
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Determine Corrective Actions

* No single tool or method is the golden ticket

e Rather, a combination of multiple tools and
methods is the best solution to managing
parasitism => many tools in the toolbox

» INTEGRATED PARASITE MANAGEMENT

16



N c s I I E EXT E N S I D N AMERICAN SHEEP INDUSTRY ASSOCIATION
YOUR INDUSTRY ADVOCATE SINCE 1865

Integrated Parasite Management

Environment Animal
* Grazing Management < Targeted treatment
* Forage » Combination

height/rotation

* Stocking rate _ .
* Tannin-containing Copper oxide wire

forages particles
* Multi-species grazing  * Genetic selection

* Supplementation Rate

treatments

Select several tools for your parasite management toolbox

17
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Grazing Management

Understand parasite life cycle

* Use temporary fencing to minimize
animal exposure to infective (L3) larvae

Rotate animals to new pasture regularly
* Every 3-5 days

* Avoid overgrazing

* 90% L3 in the first 4” forage
(Santos et al., 2012; Amaradasa et al., 2010)

* |f in doubt, move them

* Not only is this good for parasite e
mitigation but also good for forage Y / " 714days
health ~

21 days

18
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Grazing Management

* Stocking density
* Adjust according to grazing time
and forage height
* Adequate Rest Period

 For parasite management, the
longer the better (45+ days)

* As length of rest period increases,
forages may become mature and
quality decreases

* Balance forage quality and parasite
management

* Use pasture for hay production

21 days

nvi:)onﬂ ent /’; :
B \ / 7-14 days
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Forage Selection

» Utilize tannin-containing forages
* Birdsfoot trefoil
e Sericea Lespedeza

»Tannins improve protein
availability for the animal

* Bind protein at high pH, release at
low pH

* Minimize microbial degradation

g B BN 5
e BN R
L s MRS R <

S e

Photo credit: Joan Burke
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Burke et al., 2012
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Supplementation Rate

Strongylidegg g -1

l

1% BW 2% BW

Supplement amount

Avg daily gain (kg d-1)

3days 12 days
Grazing period

3days 12 days
Grazing period
Crawford et al., 2020

Increasing supplementation decreased
fecal egg count and increased average

daily gain »
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Mixed Species Grazing

* In theory, opportunity for multi-species grazing for
parasite management exits, but data is limited

* Many parasites are species specific
* Sheep and goat parasites won’t infect cattle
* Sheep, goats, llamas, alpacas and deer can share worms

 Co-grazing or rotating species in pastures may limit
pasture larval burden S

22
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Targeted Selective Treatment

* Implement FAMACHA scoring and 5-Point check to
determine which animals need treatment

* ONLY treat those that need it => Maintain refugia

* Using FAMACHA scoring, treat:
* FAMACHA >4
* FAMACHA score 3 with poor body condition

23
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Maintain Refugia

THE IMPORTANCE OF
PRESERVING REFUGIA

* By O n Iy t re ati n g a S m a | | Parasite population within ~ Parasite population within  }2

portion of the animals in a 8“’.‘. ".“"'..
flock, some parasites remain | gcs@s @=@5
in the population that are 1 S000 S000

Treat entire herd, so no Treat only 50% herd, so

S u S Ce pti b | e to t h e d eWO r m e r ; refugia is preserved. some refugia is preserved. ::

treatment (“refugia”) v ool
. S & 0S8 S
* Allows propagation of 1 S S@®
susceptible genetics in | s o ate e
5 remain to breed and pass resistant parasites, slowin :
the development of a fully

p a ra S ite p O p U I a t i O n ; :?f;::iirs\tga.nce Eeeminien resistant parasite

population.

Key:

° Tre at m e nt re m a i n S effe Ct i ve :’\"-u__ @ Resistant parasite . Susceptible parasite > __.,:_"":I

FDA Center for Veterlnary Medlcme
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70/30 Rule

70% of the parasites are carried by 30%

sheep or goats

AMERICAN SHEEP INDUSTRY ASSOCIATION
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8 LTS renw |

of the

Number of
Lambs

NCSU SREU Katahdin Weaning FEC Distribution
30
25
20
15
10

Fecal Egg Count
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Proper Drenching

* Provide full dosage using appropriate drench gun

* Read the label!

* Goats generally require higher dosages than sheep
e Use a scale to determine accurate weight

Dewormer chart for camelids; Lisa Williamson, DVM,
University of Georgia and Michael Pesato, Mississippi State

Unkeersity [October2021). https://www.wormx.info/
Dewormer chart for goats; Ray Kaplan, DVM, PhD, University d
of Georgia and Michael Pesato, Mississippi State University ewormers

[October 2021].

Dewormer chart for sheep; Ray Kaplan, DVM, PhD, Lisa
Williamson, DVM, MS. University of Georgia and Michael
Pesato, Mississippi State University [October 2021].
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Combination Dewormer Use
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* Choose one dewormer from each class

* Drench with each dewormer at labelled dosage in
sequence => Do NOT mix dewormers together

 Consult veterinarian due to extra-label use
* Targeted Selective Treatment

Fenbendazole lvermectin Levamisole
(Safeguard, Panacur) (lvomec) (Prohibit)
Albendazole Moxidectin Pyrantel

(Valbazen) (Cydectin)
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Copper Oxide Wire Particles

e Copper in small doses can be given to sheep

 Particles are packaged in gelatin capsules
* 0.5-1 g per lamb
 1-2 g per ewe
* Negative impacts on adult Haemonchus survival

e Effective treatment method
* Only use on FAMACHA > 3

www.wormx.info/
copper-oxide-
wire-particles
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Genetic Variation in Parasitism

LET'S GROW
Hore clonye

e Between breeds
* Parasite Resistant
* Parasite Susceptible

e Within breed

Between Breeds
Within Breed
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EXTENSION
Genetic Variation in Parasitism

Aoye s . A | T SO " =
ATy o e 3

|

Barbados Blackbelly 000 Hampshire/Blackface Crosses
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Selection Tools

* Phenotypic Selection
* FAMACHA Records

* Deworming Records
 |dentify repeat offenders

* Fecal Egg Counts
* Identify those that

actually have the worms!
* Implement good culling
practices

* |dentify the 30% that
carry 70% of the worms

AMERICAN SHEEP INDUSTRY ASSOCIATION
YOUR INDUSTRY ADVOCATE SINCE 1865

Table 1. Selection traits for resistance and resilience to parasites

Deworming history
Bottle jaw

Bod
condition
score (BCS)

FAMACHA®
eye anemia
score

Fecal

egg
count (FEC)

Range of values

Yes-No

Yes-No

15

15

0 to 25,000+

Advantages
Easy

Easy

Easy to perform

Easy to perform

More accurate than above
criteria

Better correlation with FEC

Greater variability in data
enables more accurate
selection

Selects for resistance rather
than resilience.

Best way to identify resistant
(or susceptible) animals.

Disadvantages

Marginal impact
Selects more for resilience

Marginal impact
Selects more for resilience

Mot specific for identifying worm
resistance or resilience since other

factors can reduce BCS

Need to be careful not to select against
highly productive females which may have
reduced BCS.

Also selects for resilience

Animals with low FAMACHA®Z may still be
shedding a lot of eggs.

Training required

Labor intensive
Most expensive

Adapted from Kathy Bielek, Blueprint for selecting resistant sheep: a shepherd’s perspective (2017)

Morgan, 2021
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Sheep need to be challenged!

» After larval exposure, it takes 3 weeks before FEC
(prepatent period)

* Time FEC collection for 4-5 weeks after known
parasite exposure (goal for at least 500 EPG average)

14-21 days 4-5 weeks
| First week | | | |
| | | | |
L4 stage Larvae mature to Collect fecal
begins adult stage and sample
feeding begin shedding
eggs

L3 Larvae

(Infective stage) * Sheep/goats can die suddenly of
acute haemonchosis with no FEC
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Selection Tools

e Records
* Phenotypic selection

* Estimated Breeding Values (EBV) NSIP

* Quantitative selection
* Measure of individual genetic merit

* Combines:
* Individual performance
e Pedigree information
* Progeny data
* Genomic data (Katahdins)
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Selection Tools

e Records
* Phenotypic selection

* Estimated Breeding Values (EBV) | \| SIP

* The best tool in the toolbox
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Estimated Breeding Values (EBV)

* Predictor of genetic merit
 Numerical representation of genotype
e Simplify selection practices

* More accurate than:
* Raw performance data
e Adjusted performance data
* Ram tests

Phenotype = Genotype + Environment

.
Phenotype = Breeding Value + Environment
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Fecal Egg Count EBV

* Developed at Virginia Tech in the early 2000’s
* FEC heritability: 20-25% (moderate)

* Reported as a PERCENT CHANGE

* Negative values are GOOD
* Indicates the genetic potential to reduce FEC

36
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Selection for Parasite Resistance

Extremely low _ f Extremely high

fecal egg count fecal egg count

breeding value Breed or Flock breeding value
Average
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Fecal Egg Count EBV

»
-60%

Sk, m) -30%
‘( ' Expected FEC difference

|; ~ EPD = (%)EBV between lambs sired by
these rams is 25%

) 5%

38
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Katahdin Percentile Report
May 2022
2021-2022 born lambs with genetic linkages
Percentile BWT MWWT WWT PWWT PFAT PEMD WFEC PFEC PSC NLB NLW USHairindex YWT HWT MBWT SRCS%Index
1004 1 29 ')4 C L7 QEE .; 3‘1 1 A0 mﬁﬁﬂ ﬂﬂ“ I if\ _OC N 114 100 7o '1"]_0
9 . . 35
J WFEC EBV Trend in Katahdins B
77} 25 - L62
94 }/5
99 20 - los
9 15 - .14
8] .70
> -
8 E 10 54
75 ) 5 - 49
LLl
7  — 150
6 3 . LG5
5 -5 - 87
4 _ 10 o 06
3 103
2 -15 - 63
1 20102011 201220132014 2015 20162017 2018 20192020 |-
0 Y T 9
Units kg kg kg kg mm mm % % cm % % kg kg kg

Number of Lambs 9154 %154 9154 9154 2375 2375 4972 4972 0 8893 8893 9154 9154 0 154 7016 39
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Bloworma

* Fungus (Duddingtonia flagrans) that disrupts
parasite life cycle at larval stage in feces

* Does not treat infection inside sheep

* Lowers pasture larval burden and
opportunities for reinfection

Bodyweight BioWorma Dose | Cost/head/day
(Ib.) (02)

50 0.05 $0.10
100 0.1 $0.20
200 0.2 $0.40

40
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Confinement Housing

If parasite infection cannot be managed on pasture,
lambs can be moved to confinement housing

* Gl nematode parasites cannot complete lifecycle in dry
lot environment (removes chance for reinfection)

e Consider increased costs of buildings, feed, labor and
potential improvement in animal performance

41
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Create a Plan

2.
3.
4

 What is practical?
 What can be implemented on your farm?
e Use a combination of different methods

Parasite Management Plan for NCSU Small Ruminant Unit
1.

Select rams based on FEC EBV and measure FEC in lambs
Rotate pastures frequently and minimize overgrazing
Only treat animals when absolutely necessary

Provide nutritional supplementation/confinement
housing during high stress/susceptible times

42
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Evaluate Results

* Continue to monitor parasites
* FAMACHA Scoring
* 5-Point Check
* Fecal Egg Counts
 Deworming Records

* Use DATA to make decisions
* Are metrics improving?
* Yes => keep to the plan
* No => explore other options, add tools to the toolbox

43
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Questions
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989—708 2557 (1




