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Routineannua health expendituresfor commercial flocksare
modest and typically amount to about $3 to $5 per ewe. While
exact dollar amounts vary between farms and production
systems, expenditures addressing health issues generally
include 1) vaccination against enterotoxemia and abortion
losses (campylobacter and/or chlamydia) and 2) medication
costsrelated to the control of internal and external parasites.
Although routine hedlth care often represents less than 10% of
annua ewemaintenance costs, producersshould recognizethat
asgnificant portion of the heal th care budget dependsupon the
purchase price and frequency of administration of anthel mintic medications.

Typicdly, recommendations regarding frequency, timing, and typeof anthelmintic administration vary, but are usualy
designed aroundindividual farm management strategiesand goals. Successful deworming programsaregeneraly based
upon parasite life cycle, weather conditions and individual farm management practices - not "cookbook"
recommendations. However, theultimate god of any deworming strategy should be reduction of pasture contamination
from parasite ova and larva. Adhering to aflock specific* strategic deworming” strategy should reduce risks of
reinfection. Furthermore, timely administration of anthel mintic medicationsand proper dosing should gresatly reduce
treatment frequency by maximizing the efficacy of each administration. To monitor the effectiveness of deworming
programs, producersshould also havetheir veterinarian regul arly eva uate compositefeca samplestodetermineparasite
type, parasite load and the effectiveness of the deworming program.

The problem for Midwestern producers:. During the past 15 years many commercial sheep producers in the
Midwest have switched from awinter lambing production schemeto agrass-based, spring lambing program. Winter
lambing flocks producing creep-fed lambsthat never graze pasture, view pasture/parasite issues asinsignificant -
becauseintraditional winter lambing systemsonly parasiteresistant, older ewesgo to pasture each spring. Thus, with
theexception of coccidios's, interna parasitesare seldom aconcern for winter born, dry-lot lambs. In contrast, spring
lambing flockstypically release ewesand their lambsto pasture each spring to utilize their primary resource - grass.
While spring lambing and management intensive grazing (M1 G) practices can offer reduced feed costsand increased
profitability, lossesfrom internal parasitesimpact health and production issues. Midwestern producers generaly
recognize that strategic deworming and grazing management have the potentia to reduce parasite losses, however,
economic and labor constraints often “derail” even the best deworming programs.
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Additionally, many producers believe that
rotational grazing systems reduce parasite
problems. Inthe Midwest, this premise may or
may not be correct. Intensiverotational grazing
may actually contribute to parasite
reproduction, survival and reinfection of the
flock. Rotating large groups of ewesand lambs
through small grazing paddocks (cells) often
concentrates livestock and infective parasite
larvaonto the same smadll area. To control the
flush of early season grass, MIG practices
routinely employ stocking dendtiesin excess of
100 ewe units per acre. Furthermore, ten-day
to twenty-day early season paddock rotations
oftenpardld lifecyclesof clinicaly important
internal parasites. Thus, scheduled rotational
returnsto contaminated paddocks may occur
when these previoudly grazed (10 to 20 days
earlier) paddocks contain significant numbers
of infective parasitelarva. Regrazing highly-
contaminated, early-season pastures may “ set
thestage” for clinica diseasefor theremainder
of the grazing season.

Spring lambing systems also contribute to
parasite |osses due to: 1) the logistics of the
system and 2) the type of animals being
grazed. In typical spring lambing systems,
lambing (April and May) and early lactation
(May and June) parallel the onset of lush,
nutrient rich pasture. Midwestern producers
utilize either a drop-lot lambing system or
pasturelamb their flock. Following lambing,
ewes and their newborn lambs are released to
pasture and grazed until fal. In spring lambing
systems (unlike winter-lambing systems) the
periparturient egg rise (associated with
lambing stress and the onset of lambing) and
the spring egg rise (associated with spring
weather that is conducive to worm survival)
occur in the ewe at roughly the same time.
When spring arrives early (as in 1998) the
spring egg rise may actualy occur before ewes
begin lambing - thus prolonging the parasite
season and contaminating pasturevery early in

e\ dinical disease

0 T T T T T T T ¥ * ¥ .

Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

* [amhing rise and spring rise
** cay-over larva

Figure 1 illustrates the contribution of early season pasture
contamination to the development of clinical disease. In this
example, notice that the periparturient egg rise (lambing egg
rise), the spring egg rise (same time) and carry-over larva
combine to create a triple threat for early season pasture
contamination that leads to clinical disease. Production losses
and clinical disease generally occur any time fecal strongyle
EPG (eggs per gram of manure) counts exceed the 1,000 to
1,500 EPG level. To put this in perspective, one gram of
manure is roughly equal to two manure pellets. High EPG
counts early in the grazing season exponentially explode into
clinical disease as the grazing season progresses. Strategic
deworming programs strive to reduce these three sources of
early season pasture contamination. This helps to reduce the
number of highly infected generations of parasites that are
allowed to cycle through the animal - before normal fall egg
production ceases (Oct. to Nov.).

Furthermore, as animals age and are exposed to parasites,
those that survive the initial insult do develop some immunity.
For this reason, parasite control in lambs is much more
critical than in older ewes. However, older ewes are the
initial source of pasture reinfection each spring. In addition,
animals that are stressed are more likely to develop parasite
problems. Thus age, stress related to lambing and nutritional
stresses associated with seasonal fluctuations in available
forage all influence the severity of parasite problems in Ml
spring lambing systems. Summer droughts and the usual
"summer slump™ in grass production also impact the parasite
equation by placing added nutritional stress on the lambs due t
decreased milk production in the ewe flock.




the spring. The periparturient egg rise and the spring egg rise result from re-activated dormant worm larvathat winter
withintheintestina wall of the ewe. During the Spring and periparturient egg rise, egg production often exceeds 10,000
€ggs per adult worm per day! Theimportance of preventing massive pasture contamination early in the grazing season
should be obvious (see Fig.1). Deworming prior to lambing is an important management tool for controlling
both the periparturient and the spring egg rise.

Additionally, "carry-over larva'(or "over-winteringlarva') infect lambsand ewesasthey begin each grazing season.
Carry-over larvadevel op from worm eggs deposited onto pasture during the previousfall grazing season. As spring
arives, cary-over larva(dormant in the soil during the cold winter months) develop into infective larva Winter survivd
of carry-over larvaisdependent upon snow cover and winter temperatures. Generdly, interna parasite problemsare
much more common in grazing seasons that follow extremely mild winters (1998 was a good example). Producers
should not consider winter-idled pasturesas ™ clean” (parasitefree), unlessthey were ungrazed by sheep during the
previousfal. Each spring, over-wintering larvafound on contaminated pastures are capabl e of infecting sheep for about
3 to 6 weeksinto the new grazing season. Preventing early season pasture contamination from: 1) the springegg rise,
2) the periparturient egg rise and 3) carry-over larva, should avert establishment of new generations of parasitesand
isthe basic function of strategic deworming programs. If left unchecked, early season pasture contamination, coupled
with moist humid weather conduciveto 17 to 20 day parasite generational turn-over time, canlead to clinical disease
and lamb mortality by late June or early July (see Fig.1).

Grazing clean pastures and strategic deworming - grossly under-utilized parasite management tools!!!!
Management decisionsregarding grazing rotationsfor “clean” (wormfree) and “dirty” (worminfected) pasturesand
deworming programs greatly impact parasite |osses. While many Midwestern producers understand the importance
of: 1) early season strategic deworming and of, 2) grazing "clean pastures' early in the spring, most fail to utilize these
important, yet rather basic strategies. Due to labor demands, early season strategic deworming isusualy postponed
at theexpense of goring field work and first cutting hay. Spring lambing flocks al so postponeinitiad dewormingtoalow
newborn lambs to grow and bond with their mothers. In larger flocks, processing (drenching) ewes and very young
lambs through aworking chuteis often counter productive - as mismothering and traumatic losses often occur. Thisis
especidly trueinlarger production units. Duetofieldlabor constraintsand mismothering lossesin very young lambs,
initia dewormingistypicaly postponed until early July (8-10 weeksinto the grazing season). Delaying initid deworming
until July allowsthreeto four generations of parasites (5 or 6 generationsin ayear when spring comes early asin 1998)
to cycle through the ewes and lambs - heavily contaminating pastures before the first deworming occurs. Lambs
confronted with thistype of massive early season pasture contamination exhibit clinical Sgnsof parastism early inthe
summer, often requiring anthelminthic trestment at 3 to 4 week interva sthroughout the grazing season - just to prevent
death and production losses. Once 3 or 4 generations of parasites become established on pasture and in the intestine
of theanimal, deworming and returning the flock to the sameheavily contaminated pasture doeslittle to prevent losses.

Clean pasturefor early season grazing and for post-anthelminthic treatment turn-out is a cheap, efficient,
yet seldom utilized practice. Most producersdo not have sufficient pasture acreageto alow grazing of clean pastures
early inthe spring. Y early stocking densities on sustainable MIG farmstypicaly run 3 to 8 ewe units per acre - with
year-round grazing. Additionaly, many grazing flocks purchase hay and no longer producerow cropsor graze céttle.
Hay fields, row crop residue acreage and cattle pastures are all optionsfor clean pasture during the grazing season.
Clean pastures prevent initial carry-over infection early in the grazing season and prevent reinfection immediately
following a mid-season deworming.

What strategic deworming practices are we using that are helpful ?: Currently, most Midwestern producers
deworm ewes prior to lambing to reduce the impact of the periparturient and the spring egg rise. This pre-lambing
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deworming treatment hel ps reduce two of the three sources of new parasite infection each spring. If routine pre-
lambing antheminthic treetment i s practi ced, pring lambing ewes and their lambs should bere atively paraste freewhen
released to pasture each May. If clean pastures could be designated and grazed during thefirst three to six weeks
of the grazing season, risk of new infection from over-wintering larva could be reduced. Strategically grazing
clean pastures early in the spring would address the third source of new parasite infection (carry-over larva).
However, clean pastures are seldom planned for or available.

Strategic Deworming: A Two-year (1996 & 1997) Deworming Trial Utilizing
Fenbendazole-M edicated Salt Blocks

Tofacilitatetimely strategic deworming of larger, pasture-based commercia eweflocks, aself-medicating deworming
system is needed for use early in thegrazing season (May & June). Spring lambing flocks routinely deworm ewesin
thelambing pens, or asagroup - just prior to lambing. However, most producersfind it difficult to deworm animals
at three and six weeksinto the spring grazing season. Asmentioned earlier, thisisdueto |abor constraintsfrom field
work and perinatal mortaity issuesassociated with working large groups of ewesand their newborn lambs. Srategic
deworming at exactly three and six weeks into the grazing season isimportant, if, over-wintering larva are to
be prevented from maturing and producing the eggs which restart pasture contamination each spring. While
amedicated feed-type anthelminthic would appear to address the issue, spring lambing ewes consume pasture and
receiveno supplementa grain. Therefore, asdf-medicating, non-feed-based systemthat preventsdisruption of maternal
bonding isrequired. Medicating viaafree-choice salt mix system gppearsto be the only reasonable choice. While salt
consumption by newbornlambsiserratic, ewesconsume about %20z of sat per day, onaregular basis. Additionally,
early inthe grazing season the ewe should bethetarget animal for strategic anthelminthic treatment - asnewborn lambs
consumevery littleforage. Therationde hereisthat during thefirst threeto Six weeks of the grazing season ewes grazing
“dirty” pasture consumean enormous quantity of carry-over larvainfected pasture. Ultimately, the ewe, not her lambs,
probably restarts pasture contamination each spring.

Free-choice salt preparations are merely the vehicle used to carry anthelminthic medication to the ewe flock. However,
we al so need asafe and effective anthel minthic. Fenbendazole (FBZ) appearsto bealogica choice. Fenbendazoleis
auniquedewormer that functionswell inaself- medication system. While not approved for usein sheepinthiscountry,
FBZ isapproved for usein most species of domestic animasand iscommonly used in most sheep producing countries
throughout the world. Many sheep producers are familiar with a 10% FBZ suspension cattle drench marketed under
the trade names of Panacur or Safeguard. This product is commonly used to deworm sheep and cattle at adrench dose
rate of 2.27 mg of FBZ/Ib of body weight. It is safe for pregnant ewes, effective for most common interna parasites
and hasahuge margin of safety. Additiondly, aunique and useful property of thisantheminthic isthat lower doses of
FBZ - administered for 3 continuous days - are as effective as a single larger drench dose of the product. Thus,
adaily .76 mg fenbendazol€e/lb of body weight dose - ingested over 3 continuous days - isequivaent in effect to the
one-time drench dose listed above. Fenbendazol€'s unique 3-day dosing feature, safety, and spectrum of activity make
FBZ anided product for adminigtration to animasviaafree-choice sat mix. Sdt isboth the carrier of the medication
and is also used to control intake. However, when medicated salt mixes are used, producers should remember to
remove all other sources of salt during the treatment phase.

There are numerous commercial FBZ-medicated salt/mineral products designed to treat cattle. Free-choice FBZ-
medicated cattle productsincludeloose salt/mineral mixes, molassesflavored salt blocksand salt/protein/mineral
blocks. However, dl are designed for cattle. Our two-year clinicd trid involved the use of the Safe-Guard En-Pro-AL



Deworming Block (Hoechest-Roussel). Thisproduct was chosen for thefollowing reasons: 1) it ismolassesflavored
(palaability), 2) it contains 750 mg of fenbendazole per pound of product and, 3) itis18% sdt. Onadaily bags, if each
ewe consumes ¥z ounce of salt per day, thisblock suppliesadose of .83 mg of FBZ/Ib of body weight. Thus, three
consecutivedaily doses of the medicated block (based on daily intake of %20z of salt/ewe) provided atotal dose of
2.5 mg of fenbendazole/lb of body weight - very smilar to therecommended 2.27 mg FBZ/Ib of body weight total dose
rate. Additionally, each 25 Ib block provides a 3-day continuous FBZ dose for fifty 150 pound ewes.

Thisparticular deworming block isdesigned for cattleand contains 67 ppm copper. Generdly, copper levelsinthetotd
diet in excess of 15 to 20 ppm can create copper toxicity problemsin sheep. While 67 ppm copper appearsto be
rather high, remember that this product is not the entire diet of the ewe and isonly to be used for several daysduring
the grazing season. Copper levelsinthe product are similar to thosefound in cattle traceminerd sdt. Clinically, copper
was not an issue during the two-year trial and palatability of the block was at the expected level.

Economics wasalso a consideration. However, on aper ewe basis, FBZ-medicated blocks were smilar in cost to
equivalent drench doses of fenbendazole. Over thetwo-year period, costsfor either the FBZ drench or FBZ blocks
ranged from $0.50 to $0.70 per ewe. Labor for drenching was not included in these figures and could be considered
asavings related to FBZ block administration.

1996 & 1997 Field Investigation: During the 1996 and 1997 grazing seasons, five larger (200 to 700 ewes)
grazing-based operationswere sel ected to evaluate thefeasibility of using FBZ-medicated salt blocksto strategically
dewormtheflock at threeweeks and six weeksinto the grazing season. We believed this practice would reduce early
Season pasture contamination and lessen the effect of over-wintering larva. Three farms (designated farms J,G & H)
were sl ected to deworm with FBZ-medicated salt blocks during the May 20th though May 24th period each year (the
3-week deworming) and again from June 17th through June 21st (the 6-week strategic deworming) each year. The
other two farms (designated famsW & T) wereingtructed to use FBZ drench for their first two deworming treatments
each season. No specificthree or six-week strategic treatments were requested on the FBZ drench farms. Instead,
producers were instructed to drench with FBZ drench when they chose. Four of the five (JH,T & W)) farms
practiced varying degreesof rotationa tointensvegrazing practices. Onefarm (G) functioned with acontinuousgrazing
system. All farms had experienced parasite losses during the previous (1995) grazing season.

Combined pastured animal units on thethree FBZ-medicated block treatment farms included about 1,300 ewes and
1,800 lambs. Thetwo FBZ drench farmsinvolved about 750 ewes and 500 lambs. Discrepanciesin ewe and lamb
numbers resulted from other groups of winter-lambing ewes that were pastured aong with the spring-lambing group.
Dueto the cumbersomelogigtics of grazing additiona anima groups (multiple groupsincrease requirementsfor multiple
paddocks), thisisacommon practicein our area. Additionaly, al producers dewormed ewestwo to four weeks prior
to lambing (or in thelambing pens) with producer selected products. Pre-lambing anthel minthic trestmentsincluded
levamisole (drench or injectable), albendazole (drench), fenbendazole (drench) and ivermectin (drench or injectable).
Parasite load in each flock was monitored from April through November of 1996 and 1997 on aregular 4-week
interva. Fifty ewesfrom each farm were sampled during the same two-day period each month, and sampling occurred
during theweek prior to any scheduled FBZ-medicated block deworming. Fresh manure samplesfrom fifty ewesfrom
each farm were anayzed using sandard fecd flotation methods. Fecd strongyle-type egg per gram (EPG) countswere
performed on each fecal sample and the data recorded.

Results of the 1996 - 1997 strategic deworming trials - pooled group data



Asoccursin most on-farm anthelminthic trialsinvolving producer flocks, there are many variables that impact both
individual farm and group data. Unlike controlled research conditions, these events (weather, labor, nutrition,

informational inputs, etc.) dynamically occur under
normal production practices and as such, are an
integral part of parasite issues and epidemiology.
Removing management variables from the system
produces* neater” science, but often maskstheredlity
of production systems. Wewiill first discussresultson
a pooled data basis (al farms) and then discuss
individua farm variationsand possiblerdationshipsto
management iSsues.

Figure 2 compares the mean strongyle EPG counts
for the combined 1996 and 1997 grazing season for
flocks that strategically dewormed (three and six
weeks into the grazing season) with FBZ-medicated
salt blocks and those that used FBZ drench for their
firgt two anthelminthic trestments. It would appeer thet
over a two-year period the medicated blocks
performed smilarly to the drench preparaions. If one
looks more closdly at the over-all datait isinteresting
to note that (Figure 3) this trend occurred in 1996
and 1997. Furthermore, Figure 3 suggestsagenerd
reduction in EPG countsoccurred between 1996 &
1997 - regardless of deworming method. Thisis
probably best explained by increased producer
awareness of adrategic paradte deworming program
and the regular reports they received during the
grazing season. Several management changes
occurred between 1996 and 1997 that may have
influenced decline in mean EPG counts. In 1997,
producers on the drench program concentrated on
deworming the ewe flock at the same time that
medicated blocks were administered early in the
grazing season. Drench and medicated-block
designated producers aso became more aware of the
need to deworm all ewes closer to lambing to
facilitate anthelmintic efficacy on recently activated
larvain theintestina wall. In 1997, producers that
drop-lot lambed dewormed ewesin thelambing pens
beforereleaseto pasture. Thosethat pasturelambed,
dewormed ewes during the week before lambing,
instead of 4 weeks prior to scheduled lambing.
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Figure 2: Combined 1996 & 1997 grazing season
mean strongyle-type fecal egg per gram count for the
two FBZ drench farms compared to the three FBZ
medi cated salt block treatment farms.
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Figure 3: Combined results of strongyle EPG counts
for FBZ drench farms vs FBZ-medicated block farms
by year. Note the general reduction in 1997 EPG level
on all five farms.

Additiondly, in 1996 oneof the drench group producersfailed todeworm al ewes prior to lambing, thiswas corrected

in 1997.



Figures4 & 5 graphically illustrate the relationship of fecal EPG countsto the progression of the combined 1996 &
1997 grazing seasons. We believe this graph illustrates three important pointsfor al sheep producers that pasture
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Figure 4: Combined 1996 & 1997 grazing season

FBZ drench farm and FBZ-medicated block farm@l| Figure 5: Mean strongyle EPG counts all FBZ block
monthly comparisons of strongyle EPG counts. and FBZ drench farms for the individual 1996 and 19
grazing seasons.

ewes and lambs. Firgt, it should be obvious that the

reduction in the April to May EPG counts occurred by deworming prior to or at lambing. In April of 1996 not
all farmswere sampled prior to deworming - thusthe two-year trend (asamean) issomewhat diluted. However, the
April 1997 sampleswereall collected prior to thelambing time deworming. Theimportance of the pre-lambing or
lambing deworming is more gpparent in theindividua farm data. Reducing these countsis essentid to decrease early
summer pasture contamination from the ewe. Secondly, it should also be obvious that EPG counts dropped off
rapidly by mid-October of 1996 and 1997. This suggests that the important internal parasites affecting sheep
are ceasing egg production and migrating towards dormant stages in the intestinal wall by mid to late October.
Thus, fall deworming after November will have reduced affect on less active (not feeding), dormant strongyle
phases. Thirdly, all farms, regardless of management changes or deworming methods or medications,
experienced a late summer rise in EPG counts that peaked from mid-August to mid-September. Routinely
deworming ewes and lambs in early August, followed by a move to clean pasture would appear to be a prudent
recommendation for all grazing flocks.

Results of the 1996 - 1997 strategic deworming trials - what did we learn from individual
farms?

AsFigures6 & 7 illugrate, mean EPG leve s varied among farms and trestment groups and between grazing seasons.
Whileall farms exhibited reasonable mean seasonal feca EPG counts, two of the three block medicated farms (J &
H) and one of the two drench farms (W) reduced EPG counts between 1996 and 1997. In contrast, farms T (drench)
and G (block) had elevated EPG counts for 1997. To understand the management factors that may have



supported reductions or contributed torisesinEPG | o
countswe really need to look at data fromindividual
flocks. Also, it is important to remember that EPG Meen E%CLIIISB}/ Fam
countsin the 100 - 200 EPG level are extremely low
and further reductionsappear difficult. Thismay explain Drench
the lack of obvious response (May-July) to either | —
deworming method observed in the Figure 5 graph. Block
Remember, the June EPG count was after the three-
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week May deworming block treatment and the July L 2001
EPG counts occurred after the six-week June o
deworming treatment. To place these counts in T
G H J T

g

8

g

perspective, remember that clinical disease seldom 0
occurs until EPG counts exceed the 1,000 to 1,500
EPG reﬂ]gga 01996 @ 1997
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Why did individual farms appear to have differing
rates of success at maintaining EPG counts at
desirable levels? (See Figure 7)

Figure 6: Mean strongyle fecal egg per gram
counts for the 1996 & 1997 grazing seasons as
reported by farm and for treatment group. All
samples collected from April thru October.

Farm J - FBZ- medicated blocks : The
deworming trial appeared useful to Farm J, as
evidenced by the obviousimprovement in monthly Mean EPG Counts
mean EPG counts between 1996 and 1997
(Figure 8). Farm Jlambed in a drop-lot setting (Farm & M onth)
and dewormed the eweflockin 1996 and 1997
asindividual ewes cycled through the lambing
pens. The April 1996 and 1997 EPG counts
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resulting from the combined periparturient
and spring egg rise. If left unchecked, these
high, early season EPG counts would have
contributed to massive early season pasture
contamination and resulting early summer \*G *HAJ T *W\

clinical disease - especially in a pasiure | Figyre 7: Two year (1996 & 1997) individual farm
lambing vs a dry-lot setting. The April data | yariationsin monthly mean fecal EPG count. Farms G,H
illustrates the enormous potential affect of the | dewormed with FBZ medicated salt blocks while farms
combined periparturient and spring egg riseon | and W dewormed with FBZ drench. Regardless of
pasture _cont_ami nati on. When par asite | deworming treatment group (drench or block) there
contamingtion isleft behindinthedry-lot, itdoes | annears to be an enormous amount of individual farm
not appear to be an issue for pastured ewesand | yarjgtion - mogt likely due to differing management
lambs. However, if allowed to accumulate on |y actices and the timing of treatments. The dashed line

pastureearly inthespring, it“setsthestager’ for | represents fecal EPG counts generally associated with
early season parasite problems. Imagine tarting | qjinical disease.
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or higher than those that occurred in September of 1996!

The apparent drop in EPG counts between the April and May samples suggeststhat, on thisfarm, levamisole was
reasonably effective asalambing treatment, successfully addressing the combined periparturient and spring egg rise.
Thetiming (in thelambing pensvs4 to 6 weeks before lambing) of anthelminthic treatment should have a so coincided
with theactivation of winter-dormant larvapresent intheintestind wall. The presenceof active, feeding larvaand adult
parasites generally increases medication effectiveness. Additionaly, producer awareness of theimportance of the
contribution of the periparturient and spring egg rise to pasture contamination may have encouraged gricter adherence
to the dosage schedulein the 1997 lambing season. Thismay explain the dramatic drop in the April to May 1997 EPG
counts as compared to the 1996 numbers.

During the 1996 and 1997 grazing seasons the late May and mid-June FBZ medicated block applications appeared
to control mean EPG counts at levelssmilar to or below post-lambing levels. The June and July mean EPG counts
probably reflect the success of the May and June
strategic deworming treatments. Additionally, the
medicated blocks appeared highly palatable and Far m J
were consumed during the three day period at the
appropriate medication rate. Due to the ease of

administration of the FBZ-medicated blocks, 8007 . 1996
however, Farm J decided to repeat the block ~e- 1997
medication in mid-July of 1996. The August 1996 6001

datasuggeststhat thisdeworming may not have been £ 4001
aseffective, asmean EPG counts continued to rise
into September. The increased contribution of 200 1
growing lambs to pasture consumption and thus
pasture contamination may have adversdly influenced
this third medicated block treatment. 1n 1996 this
producer did not individually deworm lambs until
8/17/96 (albendazole) and, dueto alack of clean | Figure8: Monthly strongyle mean EPG counts for the
pasture, lambs were not weaned and moved to a | 1996 & 1997 grazing seasons for Farm J.

cleanfield. Additionally, no eweswereindividually
dewormed until 10/21/96 - after the last sample
collection (10/10/96). Therefore, the rise in the mean EPG count between the August 1996 and September 1996
sampleswas real, and needed to be addressed in the 1997 management program. These late summer elevated EPG
counts in the 1996 samples suggested that an early August deworming of all animals (ewes and lambs), along
with a move to clean pasture (regrowth hay fields) would be a wise management decision. If clean pasture
acreage was limited it should be utilized by weaned lambs, in preference to the ewe flock. Additionally, the drop
inthe mean EPG counts between September and October of 1996 was unrelated to deworming the ewes and probably
aresponseto decreased egg production related to the onset of winter dormancy status and the associated decrease
in egg production. Therefore, for late fall anthelminthic treatments to be more effective (Iess winter dormant
parasites), treatment should probably occur before late November of each year.
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FarmH - FBZ medicated blocks: Farm H isan interesting contrast to most of the other farmson the project. This
farmislocated on extremely light, sandy soil andis, therefore, susceptibleto mid-summer drought. During dry years
(such as 1996 and 1997) lambs are often weaned by late July and ewes are often housed in adry-lot setting until fall
rainfall restarts grass growth. Thus, this farm provided a good look at the management affect of removing ewes
from pasture to clean areas during the mid-summer grazing season. The data additionaly illustrates the reduction
ininterna parasite problemsassociated with dry-lot
housing systems.

Noticethedissmilarity betweenthe April 1996 and Far m H

1997 mean EPG counts. During both years each
ewe was dewormed as she cycled through the 800 7
lambing pens and moved to pasture with her
lambs.
Fenbendazoledrenchwasusedinthelambingpens | & 4q0-
inApril of 1996 (response represented by theMay .
counts) and ivermectin drench wasutilized in April 200 1
1997. Notice the consistent periparturient and
spring egg rise response in April of 1996 and the
obvious response to the 1996 FBZ drench in the
lambing pens - as evidenced by the reduced May
1996 mean EPG count. As occurred with Farm J, | Figure 9: Mean strongyle-type EPG counts for the
the June and July 1996 and 1997 mean EPG | 1996 & 1997 grazing seasons - Farm H
countssuggest that the strategic May and June FBZ
block treatment hel ped control the parasiteload at
areasonablelevel. However, during both years, dry weather required remova of ewesto adry-lot setting during the
last week in July. In 1996, this producer dewormed (ivermectin) all ewes and lambswhen removed from pasturein
late July (seeobviousdrop in August mean EPG in Figure 9). However, note the mean EPG increasethat occurredin
September of 1996 when ewes returned to pasture in late August. Interestingly, even though the flock was not
dewormed when removed from pasturein late July (1997), the typica September egg rise observed in other flocks did
not occur in 1997. In late August of 1997 the ewes were released to apasture that had not been grazed since very early
in the spring (May). The lower September 1997 counts following dry-lot housing and return to relatively clean
pasture, may support the generalized need for a mid to late summer clean pasture break in the grazing rotation.

-#- 1996

600 1

0 T T T *
Mar Apr May Jun Jul Aug Sep Oct

In addition, the ewe flock was dewormed withivermectin on November 1, 1996. Thelow April 1997 mean EPG
count (even before the lambing pen deworming) suggests that the November 1996 deworming (ivermectin) may have
had asimilar management affect to deworminginthelambing pens. During April of 1997, dormant larvafrom active
1996 fdl infections were probably absent in the intestinal wall (April of 1997) and thus unableto initiate the typical
spring or periparturient egg rise. Deworming in late October or early November, timed with a move to clean
pasture or corn stalks, etc., may be an alternative to deworming in the lambing pens. Fall deworming might
also help eliminate the need to decide when the spring or periparturient egg risewill occur each spring (removes
weather variability). Fall deworming, coupled with removal to clean pastures, might also be a better choice for
preventing reinfection each spring in pasture lambing flocks that are never housed in dry-lots (i.e. no pasture
break at lambing). Also, the 1997 deworming that occurred in the lambing pens may not have been cost effective
following the response to the November 1, 1996 ivermectin drench.
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Farm G: Fenbendazole medicated blocks

Figure 10 illustratesthe same late summer (August
through September) increased fecal EPG counts

observed in both previously discussed farms. Farm G
However, the increase is more substantial and

approaches fecal EPG levels consistent with 1400 -

producing clinical disease. Additiondly, the grazing 1200 :1233

1000 7
800
600

management of Farm G can be described as
continuous vs rotational type grazing. Personal

EPG

observations are that continuous grazing practices 400 1
tend to overgraze and heavily contaminate areas o e\
closest the barn, loafing areas, and/or water Mar  Apr May Jun  Jul  Aug Sep  Oct

sources. Elevated August and September fecal

EPG data for Farm G appears to support this | Figyre 10: Mean strongyle fecal EPG counts for the
1996 and 1997 grazing seasons - Farm G

premise. Rotational grazing, with longer returnsto
contaminated pasture, may reduce parasite
exposure.

In 1996, Farm G dewormed (levamisole- 4/1/96) al ewes asagroup, about four weeks prior to lambing. Theflock
had been dewormed the previousfall (11/7/95 - dbendazole) before entering stock-piled pasture designated for winter
grazing and the dry feeding period. Interestingly, the April 1996 datafor Farm G issimilar to April 1997 datafrom
Farm H (Farm H had administered a drench November 1, 1996). Additionally, the April 1997 Farm G data was
collected from ewes that had not received a 1996 fal drench. Notice the e evated (compared to April 1996 Farm G
data) EPG levelsin April of 1997 - prior to the lambing pen treatment with levamisole. Farm G data appears to
support the same fall deworming issues discussed for Farm H. That is, deworming in late October or early
November, followed by a move to clean pasture or a dry lot, may help eliminate the effects of the spring and
periparturient egg rise- diminishing the need to dewormewes prior to or at lambing. This practice could reduce
costs and labor demands during the lambing season.

Farm G grategically dewormed with FBZ medicated blocks at the identica times as Farms Jand H. However, note
the higher mean EPG counts recorded in the August and September samples from both 1996 and 1997. As mentioned
earlier, theseincreases may have been influenced by the practice of continuousvsrotationa grazing. Additionally, in
1996, Farm G chose to continue the monthly FBZ block deworming in mid July, August and again in September
of 1996. AsFigure 10illustrates, the 1996 repetitive FBZ block deworming appeared to control fecal EPG counts
below critical levels associated with clinica disease and bel ow levels experienced during August and September of
1997. However, during 1996, the EPG count continued to Slowly elevate until natural reductionsin egg passage
occurred in October (smilar to those observed in other farms). In 1997 the flock was again strategically treated with
FBZ-medicated sdt blocks at three and six weeksinto the grazing season. Farm G was al so encouraged to deworm
ewes and lambs during thefirst week of August 1997. Thisdid not occur until lambs were weaned and both ewes and
lambs dewormed (albendazole) on September 8, 1997 - before the September fecd egg samples were collected. Note
the response to the September 8, 1997 albendazol e treatment in the September samples.
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Farm T: Fenbendazole drench

Farm T is a pasture lambing flock that practices Far m T
rotational grazing on about 30 acres of permanent
pasture. The flock was dewormed on November 11, 800 -
1995 (albendazole) and October 29, 1996 e
(levamisole) pastured through the winters of 1995- 600 1
96 and 1996-97 on clean corn stalk and turnip O
. . Q. 400
acreage. During both winters the ewes were never w
housed or fed in confinement. The flock was 200 1
dewormed prior to lambing on April 23, 1996
(ivermectin) and April 28, 1997 (ivermectin) and 0 ¥ ¥
began lambing on permanent pasturethefirst week of Mar — Apr  May Jun  Jul  Aug  Sep  Oct

May each year. The 1996 and 1997 April samples

represent fecal EPG counts resulting from the | Figure 11: Mean strongyle EPG counts for the 1996

periparturient and spring egg rises and prior t0 | and 1997 grazing seasons - Farm T
deworming with ivermectin. Note the higher EPG

counts observed on Farm T - even though a fall
deworming had occurred. In this flock, unlike the previous two examples, the previous fall deworming did not
eliminate the need to deworm prior to lambing. The May 1996 and 1997 samplesillustrate the great reduction in
parasite ovaexcretion following the April deworming each year. Additiona dewormingwith FBZ drench (at producers
convenience) occurred on June 28, 1996 and 1997 and July 28, 1996 and July 29, 1997. Note the similar responses
to the June 28,1996 and 1997 FBZ deworming (reduced July EPG counts) and alesser August to September decline
inovaoutput - probably in response to the July FBZ treatment. Additional deworming with albendazole occurredin
late September of 1996 and 1997. The October EPG declines observed in 1996 and 1997 may be due to the
September treatment and/or the natural declinein ovaproduction aswinter arrives. In either casg, itisinteresting that
April countsthefollowing season gppear to rebound and initiate the annud cycle of pasture contamination. Additiondly,
Farm T’ sddlayed deworming until late Juneillustrates the need to control early season contamination. The FBZ block
medicated farms utilizing the three and six week
deworming routine appeared to maintain lower
May, June and July mean EPG counts (compare
Figure 11 to the graphsin Figures 8, 9 and 10) Far m W
than did Farm T. This comparison suggests that
strategic deworming may shorten the parasite

season by shifting parasite exposure froman early o0
to a late season orientation. 16007 ¢ 199
o 12001 1997
Farm W: Fenbendazole Drench b 800
Perhapsit is appropriate to use Farm W as our last 4007
example of what can change from year to year by 0
incorporating management decisions and strategic Mar  Apr  May Jun  Jul  Aug Sep  Oct

deworming into a complete program for the farm.
Farm W participated in the project asaFBZ drench | Figyre 12: Mean fecal strongyle EPG counts for the
farm and the producer was instructed to drench a | 1996 and 1997 grazing seasons - Farm W

producer convenience. During 1996, Farm W,
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lambed the flock on pasture and utilized intensive grazing practices with typical 2 to 3 day paddock rotations
throughout the grazing season. The ewes and lambs were never housed. During the 1997 grazing season the flock
lambed insde and ewes and lambs were moved through lambing pens and group pens before releaseto pasture. The
1997 systemwasvery similar to FarmsH,Jand G. Each spring, Farm W was provided with adequate FBZ drench for
thefirst two deworming treatments of the grazing season. Following thesefirst two deworming trestments, medication
choice and frequency was up to the producer’ s discretion. Figure 12 graphically illustrates the mean fecal EPG data
from Farm W. Notice the huge differences between EPG data from the 1996 and the 1997 grazing seasons.

During 1996, Farm W dewormed (albendazole) the flock as agroup during the first week of April - about two weeks
before lambing. The flock had been dewormed the previous fall (11/10/95) with albendazole.

In contrast, the 1997 season involved the use of abendazolein the lambing pens. Similar to what occurred in 1996,
theeweslambingin 1997 had al so been dewormed with albendazole during thefal (11/10/96) of 1996. During both
1996 and 1997 the fecal EPG counts started the grazing season at relatively low levels. This probably resulted from
the combination of thefal deworming and the lambing time abendazole treatments. The EPG counts for April (1996
& 1997) were dmost identical to those from the previous October samples - even though the October sampleswere
collected beforethe November drench. The April sampleswere collected after the April pre-lambing treatment in 1996,
but before the lambing pen treatmentsin 1997. In 1996, dl ewes and lambs were dewormed with FBZ drench on June
8, 1996, and July 19th, 1996. Notice the parasite ova“ explosion” that occurred during August and September. We
suspect that thisincreased ovacontamination may have been dueto the establishment of new generationsof parasites
originating from over-wintering larva.

In contrast, during 1997, lambs and ewes were drenched with FBZ on May 23, 1997, June 20, 1997 and again
on July 15, 1997. Thiswasroughly at one, two and three months into the grazing season. Additionally, lambs
were weaned and both lambs and ewes were moved to clean pasture after the July treatment. Clean pasture
was created by switching cattle and sheep grazing paddocks. Notice the improvement in 1997 EPG data
compared to 1996. The strategically-timed FBZ drench deworming of lambs and ewes in combination with
moves to clean pasture, appeared to be quite effective and avoided problems with late summer clinical disease.
The apparent effectiveness of the timing may also have involved drenching both ewes and lambs. Block
medication may predominantly involve only ewes and have a limited impact on lambs. Furthermore, lambs
(withminimal parasiteresistance) may prove a major source of contamination as the grazing season progresses
and they consume more forage. Due to palatability issues, medicated blocks may also exclude a certain
percentage of the ewe flock from treatment. This portion of unmedicated ewes may continue to shed large
numbers of ova.

Conclusions. Eleven Important | ssues for Midwestern (Michigan) Producers

Veterinarians and producers are always looking for effective* cookbook” recommendations and easy methodsto
control parasites. However, inredity, they don't exig. If onelooks closaly at theindividua farm datait is obvious that
parasitecontral istightly integrated with producer management decisions, wegther, available acreage, livestock species,
medi cation choices and grazing attitudes and practices- al of which impact pasture contamination and the expression
of clinica disease. Thereare, however, some common trends regarding paradite life cycle and anthel minthic treatment
that occurred on al fivefarmsincluded in thistwo-year tria. Thisinformation should provide producersand their
veterinarianswith a better understanding of interna parasite behavior throughout the grazing season, and additiondly,
the management choices most effectivein limiting production losses. What did we learn from the 1996 and 1997 data
that impacts our grazing flocks?
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1) Fenbendazole-medicated blocks allowed timely administration of medication during a critical phase of
the early grazing season (first 3 to 6 weeks of grazing season) when pasture parasite load is often
re-established from maturation of over-wintering larva. Consumption of the FBZ-medicated blocksused inthis
trial and thefecal strongyle EPG counts derived during thisclinica study suggest that FBZ dosage was adequate and
clinicaly effective. The FBZ medicated block was cost effective, compared to drenching, required minimal labor and
was basically easy for producersto employ. Caution: Easy, however, isaterm that often gets sheep producersin
trouble. Severd producers enjoyed the ease of administration of the blocks so much that they continued to deworm
the flock with FBZ-medicated salt blocks for the remainder of the 1996 season. Continued use and over-use of any
anthelminthic can lead to parasite resistance. The use of FBZ-medicated blocks should be limited to timely strategic
treatment at three and six weeks into the grazing season - when other treatment methods may be impractical.
Deworming later in the season should utilize traditional drenching practices combined with a move of lambs
and/or ewesto clean pasture. Medicated deworming blocks are not for use in every production system. If possible,
treat older lambs and ewes viathetraditional drenching route. Additionaly, FBZ isnot approved for usein shegpin
thiscountry. However, itiscommonly used in countriesthat import lamb into the U.S.A. andin most other food animd
speciesin this country.

2) Fenbendazole drench, when administered to lambs and ewes in a strategic deworming sequence (at 4,
8 and 12 weeks into the grazing season (Farm W 1997), appeared to be more effective than did the use of
FBZ-medicated salt blocks administered at three and six weeks into the grazing season. However, FBZ
drench, when used for the first two deworming treatments at producer discretion, was not as effective as strategic
deworming with FBZ-medicated blocks. The two-year data suggests that the method of administration of FBZ
drench is probably not as important as the timing of the treatment. Drenching lambs and ewes at two or three
drategic early season intervals gppearsto be more effective than delaying initia drenching until late June or early July -
when several generations of parasites have already become established on pasture. When possible, strategic early
season drenching of both ewes and lambsisdso preferable to smilarly-timed trestment (mostly ewes) with medicated
blocks.

3) Thedata indicatesthat all five Michigan farms sampled showed consistent seasonal fecal EPG increases
at lambing time (April & May). The periparturient and spring egg risesarereal! Thisimportant dataindicates
the need to address the periparturient and spring egg rise by anthelminthic treatment prior to lambing. In drop-lot
Stuations, werelambing pensare utilized, thistreatment should occur in the lambing pen. In pasture lambing Situations
thistrestment should occur about two to four weeks before scheduled lambing and be accompanied by amoveto clean
pasture. All deworming medicationsutilized for thistreatment (Ilevamisole, ivermectin, fenbendazole, albendazol e)
gppeared equdly effectivein reducing EPG counts. Thismay suggest that parasiteresistancein theseflocksiscurrently
not amajor issue asit isin other sheep producing countries.

4) The data indicates that all five Michigan farms sampled showed consistent seasonal fecal EPG increases
during the late summer and early fall (August & September). This data suggests that strategic deworming may
serveto shift theincreased EPG countsfrom an early seasonissueto alate summer grazing problemfor Midwestern
farms. Thisisanimportant outcome, asthis shift reduces early season pasture contamination and shortensthetimefrom
elevated EPG counts until reduced egg production related to winter parasite dormancy. However, the fecal EPG
count peaks observed in August and September confirm the importance of individually deworming all animals
at or around August first each year, and moving the flock to a clean pasture so that recontamination does not
occur. Thiswas done on Farm W in 1997 - compare 1996 & 1997 resultsin Figure 12.

14



5) The data indicates that all five Michigan farms sampled showed consistent seasonal fecal EPG decreases
in the October samples. Thisdatasuggeststhat ovaproduction declines during October asinternal parasites become
dormant intheintestinal wall. In our area, parasitewinter dormancy is probably complete by |ate November, suggesting
that for medicationsto be effective, fall deworming should occur during the last two weeks of October or first two
weeks of November. While pasture contamination in the late fall is probably limited (the ewes are passing very few
ova), fal deworming should be accompanied by amove to clean pasture. Furthermore, data from several farms
suggeststhat alate fall deworming and a move to clean pasture or awinter dry-lot may eliminate the need for
prelambing deworming thefollowing spring. All except one (Farm T) of thefarmsthat dewormed latein thefall had
reduced EPG countsin the April samples prior to the pre-lambing treatment. Thefall treatment may be especially
important for pasture lambing flocksthat never |eave pasture, becausethe onset of the spring riseis probably weather
dependent and difficult to accuratdy predict. Thus, if the spring rise occurs before the pre-lambing deworming ovawill
be deposited on pasture and not left behind in a dry-lot setting.

6) The importance of planning for and utilizing parasite-free”clean” pasturesin a grazing system needs
to beimpressed upon M1 producers!!! The data suggests that clean pastures could greatly reduce anthelminthic
usage (reducing therisk of resistance), add to the effectiveness of afarm parasite control program, and help reduce
costs. Clean pastures are a so helpful to other species grazed on the same farm. Special concern for Midwestern
producers would be parasite free pasturesfor initial turn-out each spring and clean pastures following the August
deworming. Clean pastureswould also beimportant for weaned lambs. However, limited pasture acreage, lack of
fencing and maximized stocking densities appear to bethe mgjor hurdlesderailing the clean pastureissue. Producers
need to record fal grazed acreage and avoid grazing these fields early in the spring. Our producers aso need to plan
to use hay fied regrowth as a clean pasture and time flock movements with appropriate deworming trestments. In the
long-term, fencing expenditures may reduce deworming costs. Producers need to view fencing expenses asin
investment intheir deworming and feeding programs. The mid-summer pasture break to clean pasture might so be
best accomplished by increased utilization of summer annualssuch asrape, forageturnips, tyfon or sorghum x sudan
hybrids. These soring seeded annua swould provide aclean field on which to wean lambs, dong with excdlent nutrition
during thetypica summer dump in grassproduction. Operations grazing multiple species should a so recognize the
additional clean acreage opportunity they provide.

7) Producers should also be encouraged to wean lambs (as a group) earlier in the grazing season. Currently,
M1 producerscommonly grazeewesand lambstogether until latefall. Thispracticeisin responseto thelack of multiple
paddocks and the extra effort needed to run two separate groups of animals. However, lambs are much more
susceptibleto parasitelossesthan are adult ewes. Additiondly, lambs are much cheaper to deworm (Size) than are adult
ewes. Concentrating the late summer deworming program on deworming lambs, followed by immediateremova to a
clean pasture, would be appropriate for most producers. Asan dternative, if grassis not abundant, lambs should be
dewormed and removed to adry-lot for feeding. Allowing the ewes and lambs to remain together on poor quality,
highly contaminated pasture combines nutritional and parasite stresses on thelambs. L osses are common and should
be expected.

8) The data from 1996 and 1997 suggests that fenbendazol e-medicated block consumption and copper issues
did not proveto be a problem for participating flocks. Flocks were allowed afive day access period to the FBZ-
medicated blocks at the rate of one block per fifty ewes. Consumption on most farmswas complete by day threeand
no appreciable weigh-back occurred. As predicted, copper toxicity issues did not appear to be a concern.

9) Recommendations: timing of strategic deworming with FBZ drench or medicated blocks. Early grazing
Season Strategic deworming appearsto beatiming issuethat needsto bereated to individua farm production practices
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and seasonal weather conditions. In southern M1, medicating the flock prior to or at lambing appears to be an
important issue. If aclean flock can be released to clean pasture, strategic deworming may be anon-issue until alate
summer drench. However, if clean pastureis not available, the data suggests that ewes and lambs should be dewormed
inlate May andin late June each year, and again around August first. Producers should concentrate on weaning lambs
and an associated move to clean pasture at the August deworming. When possible, all lambs and ewes should be
individually treated (drenched). FBZ-medicated blocks should only be used for thefirst two early season strategic
treatments, whenindividual treatment isnot possible. M edicated blocks should not be used for the suggested August
treatment. Furthermore, composite fecals and fecal EPG counts should be used to monitor the deworming progre

10) Producer awareness of parasiteissuesrelated to their particular flock. Monitoring fecal egg per gram counts
throughout the grazing season appearshelpful to our producers. Reviewing monthly seasonal datadefines management
decisonsthat contribute to the success or failure of prevention and treatment programs. This should be obviousin the
descriptive epidemiology of thefiveindividua farms. Having amechanism where-by producers could economically
submit compositefecd samplesfor EPG information might be extremdy hdlpful to their individua deworming programs.
Having someone available to interpret this information would also be helpful.

11) Frequent mid-season deworming (every 3 weeks) of heavily infected lambs and ewesis" after the
fact" , but often necessary to maintain life. No medication is extremely effective in this situation - especialy if
treated animalsreturnto infected pastures. Again, post-deworming releaseto clean pastureisan extremely important
issueto resolve.

Research involving anthelminthic trestment recommendati onsoften raises more questionsthenit answers. During 1996
and 1997 it would have been extremely useful to have collected datafrom alarge commercial operation that never
dewormed their animals. This flock would have served as a useful control - but | doubt we would have had any
volunteersl Webelievethat the data presented above representswhat occursin typical, larger, pring lambing, grass-
based production systemsin our area. Thisisan important issue, because we no longer have to extrapolate al of our
interna parasiteinformation from some other part of theworld that has different wesether, different productions systems
and different anthel minthic medications. Wehopethat Midwestern sheep producerswill carefully read and digest the
individua flock information and decide how some of the data comparesto their specific management situations. Also,
pleaseremember that noneof thisinformationwould beavail ablewithout continued support funding fromtheMichigan
Agricultura Initiative.
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