
ASSESSING PARASITE LOADS
Several management tools are available to determine which individual animals need 
treatment. The FAMACHA system scores an animal’s degree of anemia (photo 10) and 
correlates it with H. contortus loads. Body Condition Scoring helps producers measure 
body condition (thin, good, fat) objectively over time. Fecal Egg Counts (photo 13) assess 
the number of parasite eggs per gram of manure. Short-term weight gain measurements 
can identify young growing animals with parasite loads high enough to affect their growth 
rate. The most basic tool is daily visual assessment of all animals, with close examination 
of any displaying any of the above-mentioned signs of parasitism.

OTHER NON-CHEMICAL CONTROL MEASURES
• Low stocking densities 
• Excellent pasture management including rotational grazing
• Never grazing grass below 3”
• Multi-species grazing
• Feeding protein 20% above recommendations
• Selection of resistant and resilient animals
• Excellent manure control including composting

IMPLICATIONS AND RECOMMENDATIONS
Over-reliance on chemical dewormers for internal parasite control in small ruminants can 
result in dewormer resistance and high animal mortalities. Producers interested in long-
term sustainability can use integrated pest management strategies including rotational and 
multi-species grazing, selection of resistant animals, improved animal health monitoring, 
decreased stocking rates, improved sanitation, increased  delivery of nutrients, and 
modifications of the birthing season. Long-term success will depend on selecting animals 
that can live in harmony with their parasites, thereby making deworming unnecessary.

RESOURCES FOR MORE INFORMATION
American Consortium for Small Ruminant Parasite Control 
http://acsrpc.org.  
Maryland Extension Small Ruminant Page
http://sheepandgoat.com/parasite.html.  
E. Kika de la Garza Institute for Goat Research
http://www.luresext.edu/goats/training/parasites.html.  
National eXtension Goat Industry Information
http://www.extension.org/pages/19566/goat-parasites#.VDb8M7DF-Sp.

All photos not otherwise attributed are courtesy Susan Schoenian, www.sheepandgoat.com.
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SITUATION
Most goat breeds developed in the low-parasite load areas of Africa or the Swiss
Alps region and therefore did not experience a great deal of selection pressure to
develop resistance to parasites. Their nomadic behavior (natural or managerial) and
preference for browsing at eye level (photo 3) puts them at low risk of ingesting
parasite larvae in forage contaminated by feces.

Prior to the mid-1990s, the main goat production area in the U.S. was the Texas/ 
Oklahoma area, where thousands of Angora goats were managed for meat and fiber 
on large acreage, low-input ranches. In this area there were also thousands of 
Spanish goats, a regional breed that developed under natural selection from escaped 
goats imported by Spanish explorers. Many of these goats were feral, but eventually 
captured and managed in large-scale, low-input production systems for meat.

In the mid-!990s, the Boer goat breed started to be imported to the U.S. from South 
Africa. Numbers of this breed grew exponentially, particularly in the historical region 
of goat production in the south. This breed grew rapidly, produced a meaty carcass 
and was very prolific—traits that made it much more attractive as a meat animal than 
the previous breeds. These high-value animals were kept in confinement for pro-
tection and intensive breeding programs. Producers soon realized they needed to 
deworm goats (especially kids) once a month to keep them from dying from 
parasitism. They also learned each type of dewormer eventually stopped being 
effective on their farm. In time, some farms had high parasite loads and no effective 
dewormers, so they either stopped raising goats or experienced high death losses.

Goat browsing on blackberry leaves Overgrazed pasture puts goats at risk of 
at low risk of exposure to parasite larvae. continued exposure to parasite larvae.

Photos by Susan Kerr.

FACTORS THAT CREATED DEWORMER RESISTANCE IN THE SOUTH
• Huge increase in interest in goat production in the U.S.
• High goat numbers in confinement on small acreage
• Environmental conditions suitable to parasite survival year-round
• High-value breeding animals in which owners were willing to invest treatment and 

medication costs
• Emphasis on grazing vs. browse (photo 4)
• Herd-wide use of dewormers vs. selection for parasite resistance
• Non-selective expansion of breed numbers in an area to which the breed was 

poorly adapted
• Widespread distribution of breeding stock and their drug-resistant internal parasites 

throughout the U.S.

SIGNS OF INTERNAL PARASITISM 
Evidence of clinical parasitism varies somewhat with the specific nematode species 
involved. Haemonchus contortus is renowned for causing anemia (photo 9), 
accumulation of extravascular fluid in gravity-dependent areas (photo 11), and 
death. The other pathogenic intestinal nematodes cause the following signs: 
• Diarrhea (7) • Weakness • Poor coat quality (5) •Weight loss (5,6)
• Poor appetite • Poor growth • Low milk production • Recumbency 
• Poor endurance • Death • Coughing • Fecal staining 
• Bloated or pot-bellied abdomen • Bottle jaw (dependent edema)

Non-Chemical Control of Internal Parasites in Goats
Abstract
Internal parasites can have devastating effects on goat health and farm sustainability. On some farms, overdependence on chemical dewormers for parasite control has resulted in the development of 
parasite populations resistant to the effects of some or all chemical dewormers. For long-term success, goat producers must understand and apply integrated pest management principles such as pasture 
management, animal selection, targeted treatment, frequent monitoring, and sanitation to minimize the need for chemical deworming. This poster highlights the factors responsible for dewormer resistance, 
effects of parasitism on animal health, various tools to monitor parasite loads and animal health, non-chemical treatments, best pasture management practices, and animal selection recommendations.

H. contortus L3 larvae awaiting 
ingestion by a grazing 
ruminant in a grass dewdrop. 
From The Science Review 
2010, www.agresearch.co.nz.

LIFE CYCLE OF A KILLER 
H. contortus (a.k.a. “the barber pole worm”, photo 14) has killed hundreds of 
thousands of small ruminants worldwide. It is an obligate intestinal parasite of 
sheep, goats and cattle. Adults attach to the inner lining of the abomasum (true 
stomach; last of the four stomach compartments) and suck blood. Mature worms 
mate and the females shed eggs into the intestinal contents; they can be seen in 
microscopic examinations of feces (photo 1). As shown in the figure below, shed 
eggs hatch into larval form 1 (L1), then L2; both are free-living and survive on 
bacteria in manure or the environment. L2 ensheathes in a cuticle covering and 
becomes L3. L3 is free living but cannot eat. It has a variable lifespan in the 
environment, depending on temperature and moisture factors. It migrates in 
moisture pasture grass up to 3” where it awaits ingestion by a host (photo 2). L3 
molts into L4, then an adult. Both L4 and adults suck the host’s blood.

H. contortus is of particular concern as an internal parasite because:
• females produce thousands of eggs every day (photo 1)
• eggs and larvae have prolonged survival in some environments
• ingested larvae can hibernate in the host
• adults can survive for many months in the abomasum
• blood sucking can cause anemia and death of the host (photo 9)

TREATMENT
Historical recommendations for deworming goats have included deworming the 
entire herd at the same time, turning dewormed goats onto clean pastures, de-
worming on a schedule, and rotating dewormers. However, these recommendations 
overlook the fact that where there is livestock, there are parasites—neither pastures 
nor livestock will ever be free of them. The emphasis now is on targeted or selective 
treatment of individual animals unable to thrive and live in harmony with their 
parasite load (photo 12).

There are three different families of chemical dewormers; an entirely new dewormer 
will soon be available in the U.S. However, resistance to any of these chemicals will 
develop if the products are used improperly or too often. Dewormer effectiveness 
can and should be monitored through the use of pre- and post-treatment quantitative 
fecal egg counts, with a goal of >95% reduction. 

Alternative dewormers such as diatomaceous earth, brewers’ yeast, garlic, oregano, 
and pumpkin seeds have not proved effective in controlled studies. Some positive 
benefits in H. contortus control are seen with the use of plants with condensed 
tannins (birdsfoot trefoil, chicory, etc.), nematophagous fungi, and copper oxide wire 
particles, but the latter can cause fatal copper toxicity if used inappropriately.

THE CONCEPT OF REFUGIA
Treatment selects for resistant families of parasites, making deworming ineffective. 
Only treating animals that cannot remain healthy and productive with their parasite 
load will reduce the selection pressure for dewormer resistance in internal parasites. 
Rare treatment ensures plenty of parasites in the environment will not have been 
selected for genetic resistance to dewormers. Susceptible parasites are called 
refugia; they lack the genes for dewormer resistance. If necessary for an animal’s 
health and survival, these parasites can still be killed by dewormers.

RESILIENCE VS. RESISTANCE
Resilient animals can thrive in the presence of parasites, but they may shed many 
eggs. Resistant animals thrive and also somehow limit parasites’ ability to attach to 
their stomach lining, reproduce, or live a long time; they shed low numbers of eggs. 
Selection for resistant animals will reduce the need to deworm animals in the herd.

Heavily parasitized animals with emaciation, rough coats, and/or diarrhea. 
Using conjunctiva color to assess degree of parasitism by H. contortus. Left = good; 
center = anemic; right = use of FAMACHA© system card to score eye color.

Goat with severe bottle jaw (fluid 
under jaw) indicating hypoproteinemia
secondary to heavy parasitism.

Goat receiving oral drenching with de-
wormer.

McMaster slide used in microscopic exam to determine 
Fecal Egg Count (number of parasite eggs per gram of 
feces).

Data on these two herds reveal about 33% of a herd 
generates 80% of parasite eggs, which contaminate 
pastures and increase other animals’ worm burdens. 
Identifying these high shedders and targeting them for 
treatment and/or culling will reduce deworming costs and 
slow the rate of dewormer resistance by maintaining a 
pool of dewormer-susceptible genes in the parasite 
population. (Image courtesy Dr. Ray Kaplan)

Nematode egg in fecal 
flotation. From Langston 
University.
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H. contortus adult female 
with egg-filled uterus and 
blood-filled intestine. 
www.nematodes.org.
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From Texas AgriLIfe Extension,  L-5095


