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The information here within is strictly the opinion of the author. It is not intended to be a veterinary supplement or reference for treatment of livestock. The author is not held responsible for outcomes to livestock if individuals choose to implement the information within these pages. It is the responsibility of individuals to do further research to determine if the described treatments are adequate for their own needs.






We are the caretakers of any living creature which we confine, manipulate, or utilize. Therefore, it’s our responsibility to give the best possible care to those creatures.

I am grateful to every beautiful life that shared my journey, taught me so much, gave so much.






Introduction:
It Doesn’t Have to Be a Full-Time Job

During the course of your regular farm day, you might notice your chickens’ combs just aren’t as bright red as you’ve seen in the past. Maybe a cow or horse appears a little “ribby.” Or, you look at your sheep’s eyelids and they’re not as bright pink as they should be. Perhaps there are a couple animals that never obtain the luster others possess in the same group. These are just a few signs parasites are “sucking the life” out of your livestock. As diligent as you may be, keeping parasites at bay may feel like a relentless, full-time job—especially if you want to do it without the use of chemicals.
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A pale comb and waddles is an indication of possible parasites.

But, by developing a system that easily works for you and your livestock, your job of parasite control can become a part-time, seasonal position! This can be accomplished 1) through good pasture management and rotation, 2) with environmental control of parasites, 3) by targeted deworming with natural products (possibly even growing some ingredients!), and, 4) with continuing research of parasite control in livestock.
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Healthy chickens should have bright combs and shiny feathers.

There are specific symptoms for some parasites. Chart A (page 6) lists those indicators. However, this list is not a definitive diagnosis because a high load of any parasitic infestation can result in diarrhea, dehydration, weight loss, un-thriftiness, and/or lethargy no matter which parasite is doing the damage. If after reading and implementing the information in this book you still seem to have a parasite issue, you may want to collect a fecal sample to take to a qualified vet or lab to have the parasite correctly identified. This way, you can target treatment for that specific parasite. (Collecting and checking samples at home will be discussed later.)
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Pale eyelids indicate anemia, usually caused by a heavy parasite load.
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Sheep and goat eyelids should be bright like this.






Internal Parasites, Hosts, and Life Cycles

“Parasite” comes from the Latin word parasitus and the Greek word parasitos, meaning “a person who eats at the table of another.” However, I could not find a record of when the word was actually first used specifically in the biological sense. In 1666, Antonie van Leeuwenhoek invented and used a microscope which magnified up to 200X. He observed and recorded many microorganisms, which he referred to as animalcules (from Latin, animalculum = “tiny animal”). During this time, there was a common belief in spontaneous generation, or, of something just “appearing” from nonliving matter. But, Francesco Redi, deemed the “Father of Parasitology,” thought differently. His experiments with rancid meat and fly larvae (maggots) proved that the flies were actually laying eggs the eye couldn’t see. His use of early microscopes allowed him to view and catalog about 180 microscopic organisms in the 1660s. He too did not use the word “parasite” in describing his discoveries.

Then, in the 1800s the science of parasitology took off. Pierre-Joseph van Beneden, famous for his study on tapeworms in the 1840s, completed a book in 1875 called Commensals and Parasites in the Animal Kingdom. Finally, in the early 1900s, parasitology became a recognized course of study at universities.
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With grass available, parasites could easily be the reason this goat will not put on weight.


Nowadays, when animals (even humans) become infested or infected with any “bug,” “parasite” is often the word of choice. It’s used when discussing worms, protozoa, and even bacteria such as E. coli, staphylococcus (staph), and, streptococcus (strep). As well, many species of flies are parasitic, and some whose larvae only are parasitic. So, just what is a parasite? The most recurring definition is: “An organism that lives in or on another organism (its host) and benefits by deriving nutrients at the host’s expense.”

If your livestock are the hosts, how can you get rid of the parasites sucking their life away?

Well, we’re now at the part you will probably have to read at least thirty times: The Classification of Organisms. Classifying organisms helps sort them into groups based on their characteristics, and this aids parasite treatment. Because of shared traits, many parasites within a group can be eliminated with the same substances. To explain the “group” classification, here is a brief lesson, which we all probably forgot after high school, but which is also still under scientific debate and ever-changing. From this book’s conception to its publication, the classification (or taxonomy) has changed for several of the parasites listed. Not to open a can of worms, but, here it is . . .

Scientific classification starts with a Super Kingdom, either Prokaryota (life-forms, like bacteria, whose cells have no nucleus or internal membranes), or Eukaryota (life-forms, like plants and animals, whose cells have a nucleus and internal membranes). The nucleus is the control center of the cell, and it’s where DNA is stored. Conversely, prokaryotes’ DNA resides in the cellular fluid (cytoplasm) and has no membrane around it.
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The difference between cells.

Kingdom comes next in classifying. Currently the United States recognizes seven Kingdoms. The first five are Eukaryotes: 1) Animalia (Metazoa), 2) Plantae, 3) Fungi, 4) Protista/Protazoa, and 5) Chromista. The remaining two Kingdoms fall under the Prokaryote domain, 6) Bacteria, and 7) Archaea. After determining Kingdoms, classification is broken down into Class, Order, Family, Genus, and, Species. Here’s an example:

Common Name: Roundworm (human)

Domain: Eukaryote

Kingdom: Animalia

Phylum: Nematoda

Class: Secernentea

Order: Ascaridida

Family: Ascarididae

Genus: Ascaridia

Species: Ascaris lumbricoides

“Worm” is another term worth discussing. The scientific name for worm is nematode, and there are about 20,000 species, some of which are parasitic. These are called helminths, after the ancient Greek term, “helmins” (meaning, “intestinal worm”). All true worms are in kingdom Animalia, and phylum Nematoda. Knowing this, it’s realized that “bots” (an internal parasite frequently found in horses) are not worms, but maggots. A “botfly” lays eggs on livestock fur. When an animal uses its teeth to scratch itself, the eggs are accidentally consumed, then hatch and feed inside the animal. The botfly is the parasite, and its young are the larvae. It’s not really a worm (nematode) but in the phylum Arthropoda because it’s an insect.

One more term needs clarification and understanding: “host-transference,” or the ability of a parasite to transfer from one species to another. Remember this fact: most parasite species are host-specific. Due to very specialized digestion and assimilation systems in animals, many parasites just cannot withstand any body other than its native host. This means the tapeworms in pigs are a different species than the tapeworms in goats. The brown stomach worms in sheep are a different species than the ones in horses, and so on. Here’s another example to compare to the previous one (notice only the last classification name, or “species,” is different):

Common Name: Roundworm (chicken)

Domain: Eukaryote

Kingdom: Animalia

Phylum: Nematoda

Class: Secernentea

Order: Ascaridida

Family: Ascarididae

Genus: Ascaridia

Species: Ascaridia galli

This is important to remember when developing your pasture management system so you can break the cycle of parasites. With the most common livestock, it’s sheep and goats that share the most parasite species. Also, many are shared between poultry species: chickens, ducks, geese, and turkeys. In other words, not many parasites will pass from a horse to human, or cow to sheep, or dog to cat, but there are a few. Ascaris lumbricoides, the human roundworm, has been found in dogs. Trichinella can pass from pigs to almost any carnivore.

As well, in the kingdom Protozoa there are several species that can transfer between hosts, even to humans. These include the genuses Giardia, Cryptosporidium (or Crypto), and Eimeria. In livestock, both Crypto and Eimeria can cause a disease called “coccidiosis,” a broad term which is used because both these protozoa are in the class of Coccidia. These protozoa are shed through feces, and if those feces get into watering tanks, ponds, creeks, or even long-standing puddles, those water sources probably contain Crypto, Eimeria, and/or Giardia. Additionally, many protozoa can live up to four months in ideal water temperatures. Consequentially, the same “watering hole” for cattle and goats (or dogs and chickens!) can be home to many host-transferring protozoa. People should be mindful when handling feces or working around watering systems, and should wash hands immediately afterward to reduce the risk of becoming infected.

Next, it’s important to understand the life cycles of a few parasites. Most helminthes mature and mate inside livestock and lay eggs in the animal’s digestive tract, which then leave the host in its feces. On the ground the eggs hatch and reside in or nearby the poop to keep from drying out. Larvae can live up to 55 days on the ground before dying, but if the conditions are favorable, some parasites’ eggs are able to last through a mild winter. After hatching, the larvae climb up onto foliage. If they are consumed, they live inside their host, develop into an adult, then feed and breed at different locations specific for each particular parasite (mouth, rumen, stomach, intestine, etc.). It will only be 15 to 30 more days before the next batch of eggs are then expelled from these latest consumed parasites. However, several nematodes in the genuses Protostrongylus, Oesophagostomum, and Chabertia live from 30 to 45 days inside the host before their eggs are expelled. (Chart A lists the life cycles of a few helminthes.)
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Classic symptoms of “coccidiosis” include pale comb, scrunched-in neck, and puffed-out feathers.

Tapeworms, liver flukes, and meningial worms, on the other hand, need intermediary hosts. With tapeworms, it’s fleas or mites who consume tapeworm eggs that will then hatch inside the flea/mite. Livestock inadvertently eat the flea/mite while grazing, or when scratching themselves with their teeth! The flea/mite is digested and the larvae are released into the new host, where they then mature and breed. So the life cycle of the tapeworm can be even longer, up to eight to ten weeks.


CHART A
Some Common Nematodes, Their Life Cycles, and Symptoms of Infestation
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Flukes, likewise, need an intermediary host, and in this case, it’s the snail. Inside a host’s bile ducts, adult flukes lay eggs that are passed into feces. Upon hatching, microscopic first-stage flukes migrate, seeking a snail host. They can only survive for a few hours outside the snail, but, once in the snail, they undergo two more stages. Eventually, third-stage fluke larvae emerge from the snail when the temperature and moisture levels are right. These migrate onto forage, where they create cysts and where they remain until eaten by grazing livestock. The cyst is then dissolved by digestion, and the young flukes burrow into the liver, causing considerable damage. About 10–12 weeks after the cysts are ingested and the flukes are mature, the adults move to the bile duct to produce eggs. The whole cycle takes 18 to 20 weeks.

Deer worms, or meningeal worms (Paralaphostrongylus tenius), also need an intermediary host, and both snails and slugs (gastropods) will do. First, eggs are produced by adults residing in the brains of their favorite host, deer. The eggs are carried by blood into the lungs, where they hatch into larvae. Deer cough up and then swallow these first-stage larvae, and then pass them in feces. When a gastropod navigates the manure, those first-stage larvae penetrate into the gastropod’s soft flesh. The larvae then go through two more stages inside this intermediary host gastropod.
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Life cycle of the liver fluke.

After three to four months, the third-stage larvae are ready. If the gastropod itself is not consumed, the larvae burrow out of this host, then lie in wait in its slime trail. It is surmised that when either the gastropod or its slime trail gets gobbled up by foraging livestock, they can become infected. The most susceptible secondary hosts are llamas, alpacas, goats, sheep, and calves.

When inadvertently consumed by livestock, the third-stage meningeal larvae burrow out of the digestive tract, then into the host’s central nervous system. Research has indicated that the larvae become “confused” when not in their normal host (deer, elk, etc.) and most wander aimlessly around the spinal column, never making it to the brain. Irritation of nerve roots at the spine may result in aggravated nerve endings on the skin, and nodules may appear. Many times animals will chew and scratch at these nodules, producing wounds. Larvae can also create neurological symptoms: wobbliness, rear legs becoming weak or paralyzed, tilting head to one side, and lethargy. Most livestock will present symptoms from 40 to 53 days after ingesting an infected gastropod or slime trail. Also, this parasite can live and produce eggs for up to two years in the brain of a deer, and its first-stage larvae can live up to six months in feces under ideal conditions. However, it cannot survive hot or freezing temperatures for more than a week.
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Threadworms’ ideal habitats: 1) Hay lying on the ground around hay rings. At least this farmer has previously moved the ring (as indicated by the “ring outline” in the foreground), 2) In pens where there are thick, gooey layers on the ground!


Threadworms (species-specific in cattle, horses, goats, sheep, and pigs) have two methods of infection. The larvae can hatch and be consumed with foraging, or, will burrow into their hosts through their feet! Besides an unthrifty/thin appearance of infected animals, nodules and/or wounds may be visible between the “toes” of cloven-hoofed animals (or in the soft frog of horses). The most common causes of extreme threadworm counts are 1) excessive stocking rates of livestock, 2) unclean bedding or sleeping areas, and 3) standing for lengthy periods in infested areas, like around feed bunks, hay rings, or dairy barns at milking times.

Another parasite requires the acid and pepsin of its host’s digestive system to break down its “shell” (cyst). Then, when the newly hatched larva arrives in the small intestine, it can burrow in, mature, mate, and release live larvae into its host’s system, all within a week! What is this speedster? Trichinella spiralis (which causes trichinosis) is the smallest host-transferring, parasitic nematode. It lives most its life encapsulated in a cyst in the muscle tissue of carnivores and omnivores. It is passed into new hosts when infected meat is eaten. This is why it’s so important to properly and sufficiently cook pork, to kill the parasite’s larval cysts!

[image: images]

Muscle tissue with encapsulated Trichinella spiralis.

After arriving in the intestine, it is only about a week before a female is mature enough to mate and create up to 1,500 live larvae. Upon being born, the larvae migrate into the bloodstream, and then into muscle tissue, even of the heart. A female’s life is about six weeks, a male’s life is even shorter, and this is important because it’s the only time this nematode and some of its offspring can be killed or ejected with “dewormers.”

And, yes, pigs will eat meat, mostly as carrion. Pastured pork, with plenty of access to fields and forests, will eat dead animals (or kill live, injured ones!), which have been infected with trichinella, such as rats, foxes, raccoons, possums, skunks, and even predatory birds.


Common Internal Parasites of the Most Common Farm Livestock

Cat: Coccidia, hookworm, roundworm, whipworm, tapeworm

Cattle: Coccidia, bankrupt worm, barber pole worm, brown stomach worm, small intestine worm, nodular worm, hookworm, hair worm, liver fluke, lung worm, tapeworm, threadworm

Dog: Coccidia, giardia, hookworm, roundworm, whipworm, and tapeworm

Fowl: Coccidia, hairworm, roundworm, threadworm, gapeworm, gizzard worm

Goat/Sheep: Coccidia, barber pole worm, bankrupt worm, brown stomach worm, lungworm, nodular worm, small intestine worm, threadworm, tapeworm, meningeal worm, liver fluke

Horse: Strongyles (red worm/blood worm), small strongyles, large roundworm, threadworm, pinworm, bots

Pig: Eimeria, large roundworm, whipworm, nodular worm, threadworm, kidney worm, lungworm

Rabbit: Eimeria, giardia, stomach worm, pinworm, tapeworm
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Common name | Infectious | Usual life After ingesting | Symptoms
stage; egg | expectancy on larvae, first
hatches ground eggs seen
barber pole worm | 4-6 days 2—4 weeks 3 weeks swelling under jaw,
weakness, anemia
brown stomach 4-6 days several months/ 3 weeks diarrhea, upset
worm possibly through stomach, loss of
mild winters appetite
hookworm 67 days eggs up to 2 years, | 45 weeks weight loss,
larvae up to 7 weeks diarrhea
in warm conditions
lungworm 67 days unavailable 3—4 weeks sticky nasal
discharge, cough,
difficult breathing
nodular worm 67 days 6+ months 67 weeks dark-green
diarrhea
small intestine 5-6 days several months 2-3 weeks diarrhea, lethargy
worm
stomach hair 3—4 days unavailable 2-3 weeks anemia, upset
worm stomach, rough
coat, diarrhea
threadworm 1-2 days 4 months 8-14 days weight loss,

diarrhea
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