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33% of Goats

80% of Eggs

Distribution of FEC in Goat Herds
Treating high 33% 
Greatly Reduces 
Daily Pasture  
Contamination With 
Eggs

Treating 1/3 of 
herd gives just 
as good control 
as treating the 
entire herd

230 M
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66%
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Treating high 33% with a 
drug that causes a 99% 
FECR reduces daily 
pasture  contamination 
with eggs by 80%

Following treatment      
> 95% of eggs are being 
shed by untreated goats 
= REFUGIA

What Happens If We Treat Only the High 33% ???
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Basics of Pasture Management to
Help Control Internal Parasites 



On Pasture - 

 Eggs in feces, fall from animal to ground

 Requires warmth (may be as cool as 50+F 
but lots of response by 60 F) and humidity 
to hatch into first stage larvae, L-1.  
Occurs in 1-6 days.

 L-1 eats bacteria in feces and grows, molts 
(sheds skin like a snake) and becomes L-2

 L-2 also eats bacteria in feces and then 
molts



On Pasture - 

 Direct sunlight can heat fecal pellet to 
155 F and sterilize pellet – This is an 
excellent time to mow a pasture short to 
aid in drying the fecal pellet

 Shade trees and tall, dense grass 
increase humidity and protect fecal 
pellets from the sun  increase problem



Infectious Larvae on Pasture – 
L3

 L-2 molts to L-3. However, the cuticle (skin) is 
not shed, so the L-3 has 2 layers of cuticle.  
This makes the L-3 much more resistant to 
drying out.

 However, the L-3 cannot eat, because his 
mouth is covered.  He must live off his stored 
reserves. 
 

 Since he is cold-blooded, his metabolism 
speeds up when it is hot. He can only live about 
30-60 days in hot weather or 120-240 days in 
cool weather.  He can not survive freezing.



Most L3s do not 
get more than 
about 2 inches 
high on grass 
blade. 

L3 - Takes about 
5 -14 days from fresh fecal 
pellet to L-3  

Pasture becomes infective 
at this time



L3 – on pasture

 The L-3 must escape from the fecal pellet to 
infect an animal

 The L-3 can only live about a week or two 
inside a fecal pellet if it is hot and dry. 

 Pellet must be broken up by rain (2 inches in a 
month’s time)  then the larvae scoots on a film 
of water (from rain or dew) and gets under 
fallen leaves or other debris OR scoots on a film 
of water 2-3 inches up onto fresh forage .



L3 continued 
(barber pole worm life cycle) 

 Maybe only 2-10% of eggs end up 
as L-3 larvae on forage.

 L-3 must be eaten by a goat or 
sheep to continue development - 
Cattle and horses can “vacuum up” 
L3 larvae from goat pastures and 
stop its life cycle



Pasture Management to 
reduce barber pole worm 
problems

 Use clean or safe pastures – wise 
management decisions about pasture 
height, grazing duration and pasture rest - 
easy to say, difficult to implement for entire 
grazing cycle

 Give priority to recently weaned young 
stock -> lactating does/ewes 
-> dry animals



Relative number of L3 
larvae on pasture

TropicsTROPICS
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Evasive Grazing
 Move animals fast enough to prevent 

infection from feces deposited during 
current grazing period (autoinfection). 
Takes 3-5 days to hatch at 77-79˚F, 15-30 
days to hatch at 50–52˚F.  Often ~5 to 14 
days from egg to L3.

 Play it safe with 4 day (wet, warm) to 7 day 
(cooler, drier) grazing duration. Move earlier if 
pasture getting too short – i.e. 3 inches.

  Allow a long enough rest period that 
there is substantial L3 die off before 
animals return to graze. (60 – 105 days)



Problem

 Pasture rest periods to control barber 
pole worm need to be longer than 
normal recommendations for either 
pasture health or nutritional value



Keep pastures from getting 
too mature

 Graze cattle or horses in between

 Clip pasture

 Harvest hay crop
 



Rotational grazing in the 
spring appears to reduce 
the “barnyard effect” and 

delay the onset of summer 
parasite problems



Barnyard Effect

 Barnyards with grass or other good 
forage 

  Lead to high concentration of manure 
and internal parasites in grazing 
material

  Can contribute greatly to herd 
contamination with internal parasites

  May have a “barnyard effect” in 
pastures that border barn and are not 
rotated 



Manure pile right in yard – kids born late April – barn 
situated in very large pasture but kids and does tend 
to graze right by barn where manure concentration 
(and worm contamination) is highest.  By late July  
kid loss to worms and coccidia 





Goats free range on woodlands during the day and 
locked in very large compound 5 pm to 8 am 
compound seeded to pasture in 2004herdsman 
noticed in Spring 2005 that kids did not go to woods 
with dams, instead stayed & grazed at compound  kid 
loss by mid July to worms and coccidia.





Central 
graining and 
watering areas 
can also have a 
barnyard effect



Some options to help reduce 
barnyard effect – 
Can you implement any of them?

 lay down gravel, concrete, or 
herbicides

 close off access to barnyard 
or provide hay in barn at 
night when animals come in 
from pasture to cut down on 
night grazing in the barnyard

 Make barn yards small so 
that no grazing occurs

 Put in lanes or leave animals 
out 24/7



















 















Copper Oxide Wire Particles
for Barber Pole Worm Control in 
Goats and Sheep

Slides by Drs. Dwight Bowman, Steve 
Hart and tatiana Stanton



Copper toxicity in sheep
 Sheep are ten times more susceptible to copper 

toxicity than cattle. 

 When consumed over a long period of time, 
excess copper is stored in the liver. 

 No damage occurs until a toxic level is reached  
hemolytic crisis with destruction of red blood cells. 

 Copper is closely related to molybdenum, and 
copper toxicity occurs when the dietary ratio of 
copper to molybdenum increases about 6-10:1. 

 Affected animals suddenly go off feed and become 
weak. Mucous membranes and white skin turn 
yellowish brown color. Urine red-brown color due to 
hemoglobin in the urine.



Copper Oxide Wire Particles

 Copper oxide wire particles (COWP) 
were developed as a slow release 
source of copper for cattle on copper 
deficient  soils.

 COWP particles are retained in the 
abomasum long enough to permit acid 
solubilization of the copper. 

 Results in gradual release of copper 
which reduces risk of copper toxicity.



Copper Oxide Wire Particles

COWP boluses (Copasure©) available 
commercially and already approved by 
organic certification associations because 
of their role in copper supplementation.
 
12.5 and 25 gram boluses for calves and 
cows need to be repackaged into far 
smaller doses suitable for growing sheep 
and goats! 

ATTRA Tools for Managing Internal Parasites in Small Ruminants: Copper Wire 
Particles



Copper Oxide Wire Particles
 Effective against Barber pole worm (Haemonchus contortus) and 

not thought to be effective against arrested worms. What time 
of year best to give?

 Not effective against Brown stomach worm (WHY?), not 
effective against tapeworms. 
 

 .5-2 g dose for lamb or kid and 1-4 gram dose for ewe or doe. 
The lower dosages may be repeated a few times a year 
depending on soil and diet levels of Cu and Mo.

 Studies in SE US focus on looking for lowest dosages that can 
be used in combination with FAMACHA – give COWP to your 
vulnerable “3s” (lambs, kids, lactating or late pregnant females) 
rather than giving a commercial dewormer.



Copper Oxide Wire Particles

 Mechanism is unknown
 Seems to work poorly in animals that 

are stressed or run down
 Not effective in just weaned kids or 

lambs
 When it works  Quite effective, killing 

75-95% of Barber pole worms
 Cornell has a grant to develop 

guidelines on the use of Copper Oxide 
Wire Particles in the Northeast US



ATTRA Tools for Managing Internal Parasites in Small Ruminants: Copper Wire 
Particles





Photos by Adriana Stimola, 
courtesy of Stone Barns Center for Food & Agriculture 
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NEW YORK
1 Goat Dairy

 Treatments consisted of 
 1 gram COWP/head, 
 2 gram COWP/head, or 
 1 gram COWP/22 lb. live weight

  15 to 16 lactating does per 
treatment 



Looked for signs of copper problems

 Sampled milk on Day 0 (immediately before) 
COWP dosing, Day 14 and Day 42 to analyze for 
Cu content using plasma-atomic emission 
spectroscopy

 Cheese maker reported no changes in time to 
set curd and consistency of curd for 4 different 
cheeses made first week immediately following 
COWP treatments

 Blood samples taken on Day 42 and the plasma 
then analyzed for AST enzyme activity 
( indicator of copper toxicity)



Changes in Cu  Level in Milk after 
COWP Treatment –  

The increase was significantly more for 1 g/22 lb. LW

BUT no significant differences in actual level of CU in milk 
between the treatments

Treatment Day 0 – 
Immediately
before treatment

Day 14 Increase 

1 gram/22 lb livewt. 0.105 ppm 
(0.042 – 0.33)

0.171 ppm 
(0.083 – 0.322) 0.066 ppm

2 gram/head 0.135 ppm 
(0.056 – 0.398)

0.161 ppm 
(0.103 – 0.282) 0.026 ppm

1 gram/head 0.153 ppm 
(0.043 - 0.551)

0.191 ppm 
(0.121 – 0.358) 0.039 ppm



AST Enzyme Levels in Plasma after 
COWP Treatment – no significant 
differences between treatments

Treatment DAY 42

1 gram/22 lb livewt.
117.9 (89 – 221)

2 gram/head
120.6 (76 – 203)

1 gram/head
112.9 (86 – 138)

Copper toxicity elicits enzyme activity values > 300 - 400 units.
Only two goats had values > 200 units.



Effect of copper oxide wire particles (COWP)
on the change in fecal egg counts after 14 days.

COWP
Haemonchus Strongyles

1 g/22 lb. BW -1153 -1185

2 g/doe -1226 -1191

1 g/doe 107 75

   

SE 484.6 477.9

P-value for 1 g/head vs 
average of 1 g/22 lb. and 2 

g/head
0.034 0.036

P-value for 1 g/22 lb. vs 2 
g/head

0.914 0.993



Conclusions
 Not as effective as a dewormer 

(assuming there is no resistance to 
the dewormer)

 No discarding of milk necessary

 2 grams per head appeared to work 
as well as 1 gram per 22 lb. live 
weight and did not significantly 
increase the copper levels in milk



NEW YORK
3 Sheep Farms



FARM 1 & 2
• Lambs weaned 2 to 5 weeks previously

• LAMBS TREATED ON DAY 0 
• (0 g, .5 g, 1 g of COWP) -15 lambs per treatment

• WEIGHED (Day 0 and 28) 

• FAMACHA scored (Day 0, 14 and 28)

• FECAL EPG taken from 8 lambs per 
treatment(Day 0, Day 14, Day 28)
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FARM 3
• Nursing lambs had been dewormed 34 

days prior

• COWP TREATED ON DAY 0 - (0 g, .5 g, 1 
g of COWP – 15 lambs per treatment) 

• Lambs weaned on DAY 14
• WEIGHED (Day 0 , 14, and 42) 
• FAMACHA scored (Day 0, 14, 28 and 42)
• FECAL EPG taken from 8 lambs per 

treatment(Day 0, 14, 28 and 42)
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Table Analyzed Two-way ANOVA with RM by columns

Two-way RM 
ANOVA Matching: Stacked

Alpha 0.05

Source of Variation % of total variation P value
P value 

summary Significant?

Interaction 9.746 0.0122 * Yes

time 12.39 0.0002 *** Yes

group 21.26 0.0009 *** Yes

Subjects (matching) 22.45 0.0202 * Yes

ANOVA table SS DF MS F (DFn, DFd) P value

Interaction 11.50 6 1.917
F (6, 63) = 

2.996 P = 0.0122

time 14.62 3 4.873
F (3, 63) = 

7.617 P = 0.0002

group 25.09 2 12.55
F (2, 21) = 

9.944 P = 0.0009

Subjects (matching) 26.49 21 1.262
F (21, 63) = 

1.972 P = 0.0202

Residual 40.30 63 0.6397
Number of missing 
values 0

Stats for Farm 3



Effect of Farm, level of copper oxide wire particle administration 
(COWP), and sex on average daily gain of pasture-reared lambs.

Effect Average daily gain, g/day
Farm  

Farm1 67
Farm2 217
Farm3 269

SE 8.7
P-value <0.001

COWP  
Control 173

0.5 g 186
1 g 194
SE 8.6

Control vs COWP P-value 0.096
0.5 g vs 1 g P-value 0.471

Sex  
Male 203
Ewe 166

SE 7.1
P-value <0.001



Conclusions

 FEC decreased at all farms after 
giving either .5 to 1 gram per head.

 Results were short term at two farms 
but lasted at least 42 days at the 
third farm.

 On lambs, .5 gram per head dosages 
appeared to be as effective as 1 
gram per head dosages. 

 Need more studies to identify why 
the effect at the three farms differed.



How do suckling lambs differ 
from weaned lambs?

 Acidity of abomasum?
 Less solids in diet so easier for the 

wire particles to get lodged in the 
abomasum rather than the rumen?

 Difference in how they react to 
dosing gun?

 Need to do more research 



QUESTIONS?
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