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The following poem was prepared by Paula’s good friend Dr. Darrell Salsbury for an earlier edition, but its wisdom hasn’t changed at all.





The Shepherd’s Lament




Now I lay me down to sleep


Exhausted by those doggone sheep;


My only wish is that I might


Cause them not to lamb at night.


I wouldn’t mind the occasional ewe,


But lately it’s more than just a few:


Back into bed, then up again,


At two o’clock and four a.m.…


They grunt and groan with noses high,


And in between a mournful sigh,


We stand there watching nature work,


Hoping there won’t be a quirk:


A leg turned back, or even worse,


A lamb that’s coming in reverse.


But once they’ve lambed we’re glad to see


That their efforts didn’t end in tragedy.


There’s no emotion so sublime


As a ewe and lamb that’s doing fine.


I’m often asked why I raise sheep,


With all the work and loss of sleep;


The gratification gained at three a.m.,


From the birth of another baby lamb —


How can you explain, or even show?


’Cause only a shepherd will ever know!


D. L. Salsbury, DVM









Preface
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To the 2019 Edition




Eight years have passed since I last worked on an update of Storey’s Guide to Raising Sheep. I’m so excited that with this edition, the Guide is going full color. I hope you enjoy this improvement as much as I do.


Agriculture continues to contract with fewer-but-larger producers growing our food, yet the North American sheep industry seems to be bucking the trend, with a greater number of smaller shepherds keeping sheep. In addition, there is a wildly increasing interest in fiber arts. According to the Craft Yarn Council, more than 38 million people are actively engaged in knitting and crocheting.


One important change took place over the last decade that has affected all levels of society: the Internet has gone from a limited resource to which few individuals had ready access to a household fixture with a wealth of information. It has helped revolutionize marketing options for producers. In the Resources section, you will see lists of organizations and websites where you can learn more about specific issues and can network with other shepherds.


As ever, I owe thanks to dozens of people but especially to Paula Simmons. Her vision and knowledge provided the foundation that has made this the finest sheep book on the market for more than four decades! I am proud of the opportunity to continue in her footsteps. Thanks to all the other folks who have participated in the process over all these years!


— Carol Ekarius




To the 2001 Edition


Raising Sheep the Modern Way has been used by more than 100,000 sheep lovers since its original publication in 1976, but times have changed, laws have changed, technology has advanced, and the resources (which change so rapidly) all required updating.


Carol Ekarius, author of Small-Scale Livestock Farming (also published by Storey Publishing), undertook the update for this new edition, Storey’s Guide to Raising Sheep. She is particularly knowledgeable about genetics, sheep dogs, guardian dogs, sheep showing, and ecological concerns, and she has addressed these subjects to a greater degree than they were discussed in my original book. Much appreciation to Carol for her good work in updating and adding to a book that has been relied upon by so many sheep owners, to the benefit of their animals.


A book is never the work of just one or two people. From the outset, many have contributed to my initially meager knowledge. The Lunds, original publishers of The Shepherd magazine, were most helpful. And sheep! magazine has been a constant source of useful articles and veterinary columns; in my opinion, this magazine is a “must have” in any shepherd’s household, for success with sheep is more certain with a regular supply of current information. And the more you know, the more you will enjoy your sheep.


— Paula Simmons







1Starting with Sheep
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Sheep are wonderful grazers and can be fattened on good pasture.






Sheep are the dumbest animals on God’s green earth,” our neighbor avowed, with a vigorous shake of his head when he saw the newest additions to our farmstead. His belief is not uncommon. In fact, sheep are love-­hate animals — people either really love them or really hate them. And the people who really hate them love nothing more than to malign them.


But sheep don’t deserve the bad rap they’ve received. They fill a niche that needs filling: They provide economically efficient food and fiber, they eat many kinds of weeds that other livestock species won’t touch, they’re relatively inexpensive to begin raising, and they reproduce quickly so that a minimal capital outlay can yield a respectable flock in short order.


On top of all that, sheep are simply nice, gentle animals. Watching a group of young lambs charging wildly around the pasture or playing king of the hill on any mound of dirt, downed tree, or other object that happens to occupy space in their world has to be one of life’s greatest joys.


Admittedly, there are some difficulties to raising sheep: they think fences are puzzles that you’ve placed there for them to figure a way out of. Their flocking nature can sometimes make handling a challenge. Although they’re less susceptible to many diseases than other critters, they’re more troubled by parasites. They’re also vulnerable to predators. But with the help of this book, even a novice can learn to manage the negative aspects of raising sheep while enjoying the benefits.





Some Background on Sheep


Scientists consider sheep to be members of the family Bovidae, which includes mammals that have hollow horns and four stomachs (ruminants). All sheep are in the genus Ovis, and domestic sheep are classified as Ovis aries.


The human need for animals isn’t new: the search for food, fiber, traction (the ability to do work, such as pulling, pushing, and carrying), and companionship led humans to domesticate animals more than 15,000 years ago. Dogs were the first animals to be domesticated, but humans bonded with sheep and goats early on as they settled into agriculturally based communities. Both sheep and goats were domesticated about 10,000 years ago, according to the latest theories.


Biologists believe that modern sheep are primarily descended from the wild Mouflon sheep of western Asia, although other wild sheep (for instance, the Urial of central Asia) have been mixed in since domestication took place. Some breeds, such as the Soay of Europe, still retain many of the characteristics of their wild ancestors, but most modern breeds have changed substantially. Traits of wild sheep include naturally short, fat tails; coarse, hairy outer coats; short, woolly undercoats; and great curling horns on the rams. Wild sheep are endangered or threatened throughout the world.






Anatomy of a sheep
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Best of the Web




The Internet has so many sites (many are mentioned throughout the text and also included in the appendix for easy finding at a later date), but the absolute must-visit site for sheepish information is a labor of love from Susan Schoenian, the Extension specialist for sheep and goats at the Maryland Cooperative Extension Service and University of Maryland. Susan has done more to help small shepherds and to keep the small-scale sheep industry functioning in the United States than any other person in the academic and Cooperative Extension universes, and she deserves recognition from all of us who care about sheep and shepherds. In her spare time, Susan raises a flock of mainly Katahdin sheep on her own farm in western Maryland.


At the top of the main page of her website, you will also find links to other pages she has created, including her Shepherd’s Notebook blog, educational pages, and a dedicated marketing site. She also has a link to her collection of marvelous photos of sheep and goats, shepherds, and other interwoven subjects from around the globe at a Flickr site.








Sheep Farming Today




The last several decades have not been especially kind to the North American sheep industry. The total number of sheep has continued to fall: in 1995, there were more than 10 million head; as I write this in 2018, the number is slightly more than 5 million. Considering that around the middle of the twentieth century there were more than 50 million head in the United States, this decline seems especially disheartening. The numbers of U.S. farms that report having sheep hit bottom in 2004; since then, there has been a slight increase in farm numbers. The growth largely reflects more smaller-­­scale producers who keep 25 or fewer breeding ewes, while the number of commodity-­scale producers (large-­scale sheep operators who keep hundreds or even thousands of breeding ewes) continues to fall.


In spite of the increase in smaller flocks, however, most sheep still come from the largest operators, primarily in the western states and in the provinces of Canada. According to the “Sheep Industry Economic Impact Analysis,” a report prepared for the American Sheep Industry Association by Dr. Julie Stepank Shiflett in 2008, “About 2 percent of sheep operations account for one-­half of sheep and lamb production in the United States.” Yet small flocks and shepherds will be better able to respond to changes in the marketplace in coming years.


Globalization obviously has a lot to do with the seemingly endless downward spiral of our sheep industry: Most lamb in the grocery store and offered on the menu at restaurants comes from foreign sources (New Zealand and Australia are the top two exporters of lamb to the United States). But I’m ever the optimist, and there are some factors that seem to suggest better times ahead for shepherds.


Historically, wool was a major, driving force in the sheep industry, but as synthetic fibers replaced wool in most of its traditional uses, and warehouses around the world became clogged with surpluses, domestic producers began focusing more on lamb and mutton production for the meat market. Interestingly, there seems to be a comeback in wool as a fiber of choice, and new processing (such as a new partnership between the American Sheep Industry Association and the Department of Defense in developing uniforms of a wool/Kevlar blend) is showing promise for more uses of commodity wools.


Those who are able to direct-­market their lamb are seeing fairly high returns for their efforts. A growing number of producers are also pursuing sheep for truly alternative markets — raising dairy ewes for the production of sheep’s-­milk cheeses, using sheep in land management for their excellent weed-­ and brush-­control abilities, or raising and marketing pet sheep. And a small yet dedicated number of producers focus on direct marketing of high-­quality fiber for the handspinning and specialty-­wool markets, which are actually seeing a renaissance as unprecedented numbers of women and men are committed to taking up the time-­honored skills of knitting, spinning, and weaving.


One particularly bright spot, in my opinion, is the increased awareness of consumers who ask, How was this animal raised, how was it handled and processed, where is it from, or was child or slave labor used? These educated consumers still want to eat lamb (or wear wool), but they also want to be assured that their purchasing choices reflect their personal values. They care about the state of the environment and the humane treatment of animals; they support family farmers as integral members of our society who help maintain our countryside with the “rural character” most of us recognize as important. They care about the aesthetic qualities of farmland viewscapes and the wildlife, water quality, air quality, and other keystones of sustainability that a vibrant and healthy rural place embodies. In fact, consumers have shown time and again that they are willing to put their money where their mouths are. The Slow Food movement, the locavore movement, the grassfed movement (see here for website addresses), and the exponential growth of the organic marketplace in recent years all demonstrate the heightened awareness among consumers of the social and ecological issues that surround the food we eat.


“Country of Origin Labeling,” or COOL, is another exciting development for U.S. shepherds: Included in the 2002 and 2008 farm bills, COOL became mandatory on September 30, 2008. Although a change to the regulation in 2016 took COOL away from beef and pork, lamb is still being labeled as to the country of origin and the labeling does seem to be boosting domestic sales of American-­raised lamb.


Like consumers, restaurateurs and chefs, through organizations such as The Chef’s Collaborative, are using their voices to advocate for family-­farm producers of sustainably and humanely raised meats, and they are showing increased interest in lamb. A recent study by the American Lamb Board indicates that increasing numbers of chain restaurants are offering lamb and that almost three-­quarters of the high-­profile, white-­tablecloth restaurants regularly offer lamb on their menus.


Global-­energy economics are changing rapidly, and as the cost of shipping products from foreign ports to North America increases, the economic situation for producers here will most certainly improve. This change will particularly benefit the commodity producers, who have challenges direct-­marketing their lamb to consumers or chefs. And as the green building movement continues to expand, environmentally friendly uses of wool, such as for use in insulation or bedding, will also help provide more markets for wool.





Vertical Integration




Vertical integration occurs when large multinational companies begin controlling all facets of production and marketing, though some small-­scale producers successfully use the concept of vertical integration in their own operations, producing not just lamb or wool but also consumer-­ready products, such as specialty processed meats and sweaters.


Typically, when a market segment becomes vertically integrated, it’s very hard for small producers to exist in that segment. The poultry and pork industries are good examples. The sheep industry, on the other hand, hasn’t been taken over by corporate giants, so small producers who can produce by using low-­cost methods can still remain in the black. In fact, if you’re willing to market your own product, you can do quite well.




Homestead Flocks


Sheep are especially good animals for small-­property owners who don’t have the space to raise cattle but want some kind of livestock. Five to seven ewes and their offspring can typically be run on the same amount of land as only one cow and a calf. Sheep can graze lawns, ditches, woodlots, and orchards (with full-­size trees only — the sheep will eat dwarf trees if you plant them).


Starting small gives you the opportunity to gain low-­cost experience. If you start with fewer sheep than your land will support (see chapter 3), you will be able to keep your best ewe lamb each year, for a few years at least. After a while, as your purchased ewes become unproductive, they can be replaced with some of your best lambs.


Although a homesteader may occasionally sell a few lambs or fleece, normally the flock is raised primarily for personal use. Providing your own meat, some fleece for handspinning, or a 4-­H project for the kids are all reasons homesteaders choose to keep a few sheep. Typically, these flocks are small, usually no more than a dozen ewes and a ram.
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A small flock of ewes can produce abundant food and fiber for homestead operators, and they can be grown to a commercial flock over time, as the shepherd’s expertise increases.








Commercial Flocks




Commercial flocks vary in size from fairly small flocks of 20 to 50 ewes to vast flocks that number in the thousands. Today, more than 80 percent of the sheep raised in the United States are raised in large “range bands” in the western half of the country. These bands typically have 1,000 to 1,500 ewes and are tended by one or two full-­time shepherds and their dogs.


The main factor to consider is that for commercial flocks — even relatively small ones — marketing must be vigorous. This can be direct ­marketing to consumers, or marketing through the conventional commodity system of sale barns and middlemen, but to do it profitably, it’s going to take time, energy, and thought (see chapter 11).


More than one commercial flock has grown out of a homestead flock. Suddenly, a flock that began with 1 or 2 ewes grows to 20 or 30, and the homesteader is looking for a larger piece of land or some additional places to graze the sheep on other people’s land.


Then there are folks who jump from virtually no experience with sheep to acquiring a commercial flock in one step. Perhaps they’ve inherited a farm or have decided to purchase their dream farm. These folks face a greater challenge than those who take the “grow-­your-­own-­flock” approach, but the rest of this book should help either type of new shepherd.




Intensive versus Extensive Management


There are two approaches to any type of agricultural enterprise: the high-­input, intensive system or the low-­input, extensive system. The high-­input system is the one that currently dominates U.S. agriculture. This system requires tremendous inputs of labor and cash for fertilizers, pesticides, harvested feeds, veterinary services, extensive lines of machinery, and specialized buildings. Farmers practicing high-­input, intensive agriculture hope to generate enough product to meet those costs and make a profit regardless of what “the markets” are doing. In the intensive system, there is an expectation that more lambs mean more money, but that isn’t always the case. Although the intensive approach works for some folks, there are far more who are drowning in worthless products and piles of bills.


The low-­input, extensive management system places far less emphasis on production volume and more on profitability. This is also the system that’s been tagged “sustainable agriculture” in recent years. Sustainable practitioners look to maximize profit while protecting the environment and the social structure of their rural communities. They consider quality of life to be as important as gross income, but they would probably agree that net income plays a big role in having a good quality of life.


In this system, farmers try to mimic nature — for example, by lambing in the spring when the grass is coming on (and wild animals are having their young). They look to their animals to carry a fair share of the workload, harvesting their own feed and spreading their own manure for a large portion of the year. Successful practitioners of low-­input, extensive agriculture find that both labor and costs are dramatically reduced. The time they save allows them to maximize profits by working on direct marketing. This book emphasizes the low-­input, extensive system because this type of management is especially well suited to homestead flocks and small commercial producers.





Sheep Production Systems




 The following sheep production systems are currently in use.


Accelerated lambing. The most intensive approach to sheep production, accelerated lambing calls for each ewe to lamb at least three times every two years. This system requires a high outlay of capital for lambing barns and feedlots or barns (finishing facilities). It requires sheep that have the genetic capability of lambing more than once a year and phenomenally good management to keep the ewes healthy enough to do so.


Winter-­confinement lambing. In this intensive system, lambing occurs in January and February in lambing barns. Lambs are able to nurse and self-­feed in creep feeders, which allow the lambs free-­choice access to extra feed but prevent the ewes from getting at the self-­feeders. After weaning, usually around two months of age, the lambs are kept on free-­choice feed in finishing facilities until marketing time.


Phase lambing. Another highly intensive approach, phase lambing seeks to have the ewes lamb only once a year, but the flock is broken into three or four groups. This allows lambing throughout the year, so lambs can be marketed throughout the year. It requires capital outlay for building and feeding facilities, but these can be somewhat smaller than those required for accelerated lambing or winter-­confinement lambing, because only part of the flock is lambing in any given season of the year.


Early-­spring-­confinement lambing. With March and April lambing, the lambs must be lambed in a barn but are often finished after weaning on high-­quality pastures instead of in finishing facilities. This system is an intensive-­extensive hybrid.


Fall lambing. This system, like early-­spring-­confinement lambing, is a hybrid of intensive and extensive systems, but capital outlay is for finishing facilities instead of lambing barns.


Late-­spring pasture lambing. This is the most extensive system. Few facilities are required, and less labor is required than in the other approaches because lambs drop and finish on pasture.




Organic Production


Some readers may be interested in organic pro­duction. There are some successful organic producers in the sheep business, although internal parasites can challenge those producers who want to be “certified organic,” because such certification prohibits the use of most commercial deworming medications. Most organic producers are practicing grassfed production (see here), as animal health is easier to maintain where the animals are never kept in confinement. But not all pasture-­raised animals automatically meet the stringent standards for organic certification.
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The USDA Organic logo requires certification, adherence to a strict set of regulations, and third-party verification. Small producers who direct-market may be practicing organic farming techniques but may have not jumped through the hoops of certification due to the expense and time required to be certified.







Consider the following if you want to pursue certified organic production:




	Record keeping is significant, as producers must work with third-­party certifiers to ensure that they are indeed meeting all the requirements of the organic standards adopted by the U.S. Department of Agriculture (USDA). They must thoroughly document that their farm, feed, and health-­care practices are in compliance with the standards. They must maintain identification of all animals sold for slaughter, as well as breeding stock, throughout their lives.


	The organic standards specify a wide suite of conditions under which organically raised livestock must be maintained. For example, they must have access to pasture, though temporary confinement is allowed if it can be justified due to inclement weather, stage of production, or situations where the animals’ health and safety is in jeopardy.


	All feed, whether raised on the farm or purchased, must be certified organic and cannot contain synthetic hormones, medications, or other restricted materials. Pastures and croplands that provide food for your animals must be maintained without the use of pesticides, herbicides, chemical fertilizers, or other restricted materials. Even bedding has to be certified organic.


	During processing, your organic meat cannot come into contact with someone else’s nonorganic meat, which means your slaughterhouse will have to be set up so that it can accommodate organic animals. During the processing of meat products, such as sausage, you cannot use preservatives or any kind of artificial flavoring agents.


	Health issues are far more challenging under organic standards: Animals may receive certain vaccinations, but beyond that there are strict limitations on the use of any medications, including anthelmintic drugs. Those being raised for slaughter cannot be treated with any antibiotics, anthelmintics, growth implants, or other prohibited materials. Breeding stock may be dewormed during the first two-­thirds of gestation (but not during lactation) with ivermectin on the basis of actual fecal-­egg-­count tests documenting that the treatment is necessary — in other words, animals can’t be treated on a routine preventive schedule.







In spite of the challenges, if you are able to produce and market organic lamb, you will get premium pricing for your product. Chapter 11 talks about products and marketing and will help you evaluate the costs and benefits of becoming certifiably organic.




Grassfed Production


For several decades, there has been a movement among sustainable farmers to produce meat (and other animal products, such as milk) strictly off grass, and now consumers have begun to recognize not only that grassfed meat is more nutritious than meat from animals raised in confinement and fed a grain diet but also that it is the product of better environmental practices.


One of the major drivers behind the push for recognition of the health benefits of grassfed meat is Jo Robinson, an investigative journalist from the state of Washington. Jo told me that one day in 1985, while she was researching omega-­3 fatty acids, she came across an intriguing study. It found that animals in the wild had much higher levels of omega-­3s than farm-­raised animals, because they are browsers that eat mainly grasses and brush. Not long after, she read that meat from farm animals raised on pasture and grass had values of omega-­3s that were very close to wild meat. She followed that thread, spending much of the next decade continuing to research the topic — though it wasn’t easy.
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The American Grassfed Association is a producer-driven organization that has developed a set of standards for grassfed production. The logo may be used by producers who are certified (with third-party verification) for meeting grass-fed standards.







“It took me years to research all the benefits of grassfed meat, dairy products, and eggs,” Jo said, “because at that time there was very little research in the United States. We had totally committed our national agriculture to confined, grain-­fed animal production, so that’s what all the research was on. I had to go back to studies done prior to the 1970s in the U.S. research literature, and to European and New Zealand studies for more modern research. But gradually I pieced together all these studies and discovered that grassfed was better for the health of the animals, better for the health of consumers, better for the environment, and better for the farmers, partly because they could earn more money marketing directly to consumers. Grassfed is small and local — there aren’t any grass-­based megafarms — so you are feeding local economies when you eat grassfed.”


As she continued her research, Jo discovered that grassfed animals didn’t just benefit from higher levels of omega-­3s (two to five times higher than in animals raised in confinement and fed largely grain-­based diets). They also boasted higher levels of other beneficial nutrients: Conjugated linoleic acid (CLA), another good fat, is also 2 to 5 times higher in grassfed meat and dairy products than in those from grain-­fed animals. Antioxidants (the nutrients that help fight the free radicals that attack our cells, leading to cancer and other ailments) are 10 to 50 times higher. And grassfed products contain significantly higher amounts of vitamins, minerals, calcium, and even dietary fiber.


Today Jo runs a great website for consumers and farmers that helps connect grassfed producers with customers. See Eatwild in the general information section of the appendix and Jo’s books in the Resources. And check out the American Grassfed Association (AGA), also listed in the general information section, for more on grassfed production standards and labeling and marketing of grassfed products. There are USDA standards for grassfed labeling, and the AGA is currently working on its own third-­party verified system for grassfed labeling that is even stricter than the USDA standard (which allows animals to be kept in confinement if fed silage).





Behavior




When you decide to get sheep, it helps if you understand their behavior — in other words, what makes them tick. The more you understand about their behavior, the easier it will be for you to spot problems (for example, is that ewe in the corner sick or is she about to lamb?). Understanding behavior also makes handling animals much easier, on both you and them.






Sheep Behavior




Understanding your sheep’s behavior will be easier if you remember the following:




	Sheep fear noise, unfamiliar surroundings, or unfamiliar items in their surroundings (that jacket hanging on the shovel against the wall, for example), strange people, dogs, and water.


	Sheep move readily from a dark area to a light area, from a confined area to an open area, from a lower area to a higher area, and toward food.


	Sheep like to follow one another and move away from people, dogs, and buildings.


	Sheep will cling to a wall in a pen and if there are sharp corners will bunch up in the corners and stay there.












Behavior can be thought of simply as the way an individual animal, or a group of animals, responds to its environment. Behavior falls into three main categories: normal, abnormal, and learned. Remember, in the case of sheep, most of their behavior stems from their position in the food chain: They are prey animals — as such, they are rather small and vulnerable.


Sheep that are behaving normally are content and alert. They have good appetites and bright eyes. They are gregarious animals, which contributes to their flocking nature. Youngsters, like those of other species, love to play and roughhouse. Groups of lambs will run, jump, and climb for hours when they are healthy and happy. Then they’ll fall asleep so deeply, you may think they’re dead.


Sheep learn to adapt to new environments or new conditions within their environment. With patience and the right cues, you can teach them to move into handling facilities or through gates and into new pastures. Through “punishments,” they can quickly learn to avoid certain things, like an electric fence.


Abnormal behavior is usually related to either stress or disease and can take many forms, such as wool eating, fighting and other aggressive actions, lack of appetite, excessive “talking,” or sexual nonperformance. Stress-­related abnormal behavior most often occurs in the close confinement of intensive production systems; these abnormal behaviors rarely occur in animals raised in an extensive, pasture-­based system. If left unchecked, the stress that contributes to abnormal behaviors creates an environment in which disease can get a strong foothold. It’s best to eliminate or minimize stress-­causing agents on your farm. See chapter 3 for what you can do to relieve stress through pasture, fence, and facility design.





Social Structure




 Although all sheep are generally considered to be gregarious, there are always differences among breeds and differences among individuals. Relationships are generally strongest between animals of the same species, although animals can learn to have a relationship with animals of other species (for example, you, your horses or cows, your dogs). Relationships also tend to be strongest between members of the same breed. Oftentimes, if two distinct breeds are run in the same large pasture, they’ll group together in two distinct flocks that avoid each other’s space. Within a flock, relationships tend to be strongest among family units. An older ewe, her children, her children’s children, and so on will behave as a unit.


Like most prey species that join together as a group, a sheep flock has a pecking order, or dominance hierarchy. On pasture, dominant and subordinate relationships don’t tend to have much impact on any members of the flock, but they can be important if the sheep are fed in a confinement system. Animals at the top of the pecking order will “hog” the feed at a trough, and animals at the bottom will starve.


Dominant animals are simply the more aggressive members of the group. This aggressiveness may be the result of age, size, sex, or early experiences. The dominant ewe within a flock will have dominant daughters, but this may be as much an inherited trait as a learned position.
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Sheep are gregarious animals that do best in the company of other sheep.







Dominance among rams just before and during the breeding season is easy to observe, as they actively fight for the top position in the pecking order. Rams fight by backing up and then, with heads down, charging forward at a full run to butt heads. This type of fighting generally ends when one ram backs down, but rams can be seriously injured or killed during these fights.




Leader-­follower relationships are strong in sheep. Interestingly, the leader of the flock may not be its most dominant member. Because of the stronger relationships among family members, the oldest ewe with the largest number of offspring often becomes the leader of the flock.




Emotions and Senses


If behavior is thought of as being the way animals react to their environment, then senses are the tools they use to investigate their environment and emotions are the outward manifestations of this reaction. Let’s talk about emotions first.


Sheep, like other mammals, are capable of displaying a full array of emotions, from anger to happiness to the most common emotion we humans see when dealing with animals: fear. Scientists have discovered that fear memories are stored in a primitive part of the brain; consequently, these memories stay with an animal for long periods. If an animal has an especially bad fright, for example, upon entering a barn, it will continue to fear entering that building. (See chapter 3 for more about handling facilities.)


As much as fear reactions can be a pain in the neck for shepherds, you should remember that those reactions are genetically programmed in sheep to ensure their survival. Sheep are prey animals, and the speed with which they have a fear reaction is part of their defense against predators — make no mistake about it: When sheep see you, they see a predator. With patience and training, however, you can win their trust.




Sight


Like humans, sheep count on their senses for understanding the world around them. And as prey animals, they rely heavily on their sense of sight. A sheep’s eyes are set off to the sides of its head, creating a wide field of vision (between 270 and 320 degrees, depending on how much wool it’s wearing). This wide field of vision allows it to see predators at great distances — and, more important, in almost any direction that a predator may approach. Sheep do have a blind spot directly behind them, so if you are approaching from the back, make sure to let them know you’re there by talking to them.


They also have a small area of bifocal vision directly in front of their noses. This bifocal vision allows them to focus on an item with both eyes at the same time and greatly enhances depth perception. This is why you’ll sometimes spot a sheep staring at something right in front of its nose with great intensity: It’s bringing the item into focus with both eyes. Scientists believe that sheep have keen vision and that they see and can differentiate between colors.




Hearing


After sight, hearing is probably the second most important of the sheep’s senses. Sheep hear at a much higher frequency of sound than you do. Low-­pitched rumbling sounds won’t really disturb them, but any kind of  high-­pitched sound, like that of a human yelling, will send them off the deep end. Very loud or novel sounds will also cause stress. On the other hand, with training, your sheep can learn that certain loud sounds have meaning, like a whistle that means it’s time to come for food. Ewes and lambs can hear, and differentiate between, the voices of their offspring or mother over fairly long distances. An animal that is separated from the flock will call incessantly to try to locate its buddies. One interesting fact about the sheep’s auditory system is that it can pinpoint where subtle sounds are coming from by “tuning in” its two ears separately.






Field of Vision
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Sheep have a fairly wide field of monofocal vision and a small area of bifocal vision. They also have blind spots directly in front and in back of their bodies (dark gray). When sheep are sheared, they can see everything between point A and point B on either side of their bodies. As their fleece grows out, they see less toward the back but can still see everything between point A and point C.






Smell




The sense of smell is extremely important to sheep, and it’s much stronger than a human’s. Smell is the first sense that ewes use to identify their lambs at birth and while they are nursing. The ewe recognizes her own scent from the amniotic fluid that is coating the lamb and later from the milk odor. One method of grafting an orphan lamb to a ewe is to fool her sense of smell by rubbing the orphan down with her amniotic fluid. Rams also use the sense of smell to detect ewes that are coming into heat or are ready to mate; at that time, females release a chemical pheromone, which is like a perfume, that the male smells.




Taste and Touch


Taste and touch are the least important senses. Sheep use taste the same way humans use it: to decide if something is good to eat. Touch is used in courting, in parental bonding, and sometimes to become more familiar with  something. Unlike humans, however, a sheep does most of its touching with its nose. You’ll often see this behavior if something new has been introduced to the animal’s environment: First, it approaches with its neck stretched far out while it sniffs the air; then it touches the item with its nose.




Working Sheep


When you are working a flock of sheep (for example, for moving or shearing), it helps to have patience, to move slowly, and to work quietly. Working your animals is always stressful on them, so your efforts to reduce their stress will pay dividends in better production, less illness, and fewer injuries. If you’re working sheep within the first month after they’ve been bred, stress can actually cause abortion. Your patience and slow, quiet approach will reduce the stress not only on them but on you as well.


Moving and controlling flocks in large areas are often best accomplished with the assistance of a herding dog. Chapter 4 discusses the use of these working companions. Working your flock also becomes easier if you use good handling facilities such as catch pens, chutes, and gates. Read more about these in chapter 3.





Breeds




A breed of animals is a group that has been raised to exhibit similar, inheritable traits. Most breeds have a breed association or registry that establishes the standards for the breed and maintains records of “registered” breeding stock. A purebred possesses the distinct characteristics of the breed and is registered, or eligible for registration, with the breed association.




The advantages of purebreds are greater uniformity in appearance and production and a chance of income from the sale of breeding stock, although in most cases the additional cost associated with maintaining and marketing purebred animals isn’t offset by the extra income. If you or your children are interested in showing sheep, then purebreds offer a much wider array of show opportunities. The disadvantages are the higher initial expense and the costs of registering lambs, with no better price for wool or meat.


Different breeds were developed in response to market needs and the conditions under which the animals were to be raised. For example, some breeds were raised to flourish in hotter climates and others in cool climates. Some breeds have a higher incidence of multiple births (which is fine if you are able to give them sufficient attention to ensure survival and good growth), and some breeds are able to lamb more than once a year (this is known as “out-­of-­season” lambing).




Crossbred Sheep


Crossbred sheep are those that have blood from one or more breeds in their lineage. Crossbreeds often produce as well as, if not better than, purebreds as a result of a phenomenon known as hybrid vigor. Although purebreds usually exhibit certain desirable traits, inbreeding can also bring out some undesirable traits; when sheep of two different breeds are bred to each other, the most desirable traits of each breed tend to come out and the less desirable ones don’t. This makes for hardier, more vigorous, and more productive offspring; hence the term “hybrid vigor.”


Most commercial flock owners run a crossbred flock for their production animals, though many also maintain smaller, registered flocks. A typical cross in commercial circles is a ewe with one-­half Finn and one-­half Rambouillet blood; these crossbred ewes are typically bred to a Dorset ram, yielding one-­quarter Finn, one-­quarter Rambouillet, and one-­half Dorset lambs. See chapter 2 for help deciding which breed, or crossbreed, might be best for you.
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Crossbred sheep tend to have fewer health problems than purebred sheep, due to hybrid vigor.







Native and Western Ewes


In the areas of the country where sheep are raised most commonly, some sheep are classified as native and some as western, or range, sheep. In reality these terms have little significance to you as a shepherd, but you may hear people use them from time to time. The terms don’t necessarily refer to a specific breed — or even a specific cross — but they refer to a “type.” Native sheep are primarily raised for meat and are large, prolific, and usually black faced. Western sheep are usually fine-­wool sheep or are a cross of fine-­wool and long-­wool breeds. Fine-­wool sheep were often preferred on the western ranges, not for their wool but for their strong flocking instinct.





Buying Sheep




 If you are new to sheep, read the rest of this book before purchasing your first sheep. Studying before buying will save you money, time, aggravation, and possibly the lives of your sheep! But if you are ready to buy, here are some things to keep in mind.


Unless you plan to have only a few sheep, try to obtain ewes with similar breeding for your first foray into shepherding. Not only will these ewes share traits such as temperament, breeding period, gestation period, and maturity dates, they’ll also produce lambs of similar quality that mature at about the same time, which will enhance the marketability of your lambs.


If you don’t have a preference for a particular breed, consider the predominant one in your area. It’s likely to be well suited to the climate, and buying close to home cuts down on shipping costs and a stressful ride for the animals.


You can get replacement rams more easily, even trading with other breeders nearby, after you have used yours for a while and want to avoid inbreeding.


Until you become an experienced shepherd, it may be best to seek a mentor who can help evaluate the animals before you buy. Another shepherd, or a veterinarian, can help you evaluate the conformation and general health of the animals you’re considering, and paying for such a consultation actually can save you lots of money down the road.


If you’re considering buying sheep, think seriously about the timing of your purchase. It’s best to buy at a period when the animals aren’t going to have to do anything too significant right after they arrive on your farm. Moving to a new home is as unpleasant for them as it is for you, and they take some time to settle in.







Buyer’s Guidelines




	Purchase through a private-­treaty sale.


	Expect some kind of production and health records.


	Look for animals of similar breeding.


	Demand healthy-­looking coats.


	Demand good conformation.


	Look for ewes that are alert and active but that have relatively calm dispositions.


	Look for bright-­eyed animals, with no discharge around the eyes, no squinting, and no eye damage.


	Examine the teeth.


	Make sure the manure is solid and pelleted.


	Consider your breeding goals, such as whether you want multiple births, to produce a particular type of wool or meat, or to raise a particular breed.












Where to Buy


Your first purchases should be directly from a farmer or rancher who raises sheep. (These sales between individuals are called private-­treaty sales.) If you’re buying purebred stock, the breed association can help identify shepherds in your region who raise the breed that interests you. If you don’t have your heart set on a specific breed, ask around for references to a reputable farmer. Veterinarians, county Extension agents, and other small-­flock owners may be able to give you some names of shepherds to contact.


 Don’t buy from the first farmer you visit; try to check out two or three farms. Look around at each, but don’t judge on the “fanciness” of the facilities. Some excellent shepherds (especially if they’re full-­time farmers) have old, unpainted buildings but still have excellent, healthy animals, and that’s why you’re there! Although the facilities may be old and in need of a coat of paint, they should be fairly clean. This doesn’t mean that there will not be any manure piles around or any equipment stuck in a corner, but it does mean that bottles of medicine, bags of chemicals, used needles, and just plain trash shouldn’t be in evidence anywhere you look. If it’s been raining or snowing for a while, the ground may be muddy, but the sheep should never be chest deep in wet manure or mud.


At each farm, ask the shepherds about their breeding plans:






	What are they trying to accomplish with their flocks?


	Do they have production records and health records on the flock?


	Will they provide a five-­day health warranty? Some farmers won’t do this, and with good reason: They don’t know how you will take care of the animals. But many will stand behind their animals’ health for a short period.


	
Will they deliver your animals? Within a reasonable distance, this may be part of the sale price, but for long distances, expect to pay the farmer for trucking.


	Will they provide some technical support after purchase, like answering phone questions?







If a seller seems unwilling to answer your questions or is impatient with you, go somewhere else.


Don’t purchase your first sheep at the sale barn or livestock auction house. Although some good ewes may go through there from time to time, it’s the most dangerous way for beginners to purchase their animals. First, even if the animals are healthy when they get there, they’re exposed to all kinds of other animals that are there specifically because they aren’t healthy. Second, as a neophyte, you probably don’t have the ability to distinguish good, healthy animals from those that aren’t, especially at a distance as they run through the ring. If you do have a sale barn nearby, though, go there for educational purposes. Talk with the farmers, and study the pricing of terminal market animals (those that are going for butcher). If you see some sheep that look good to your untrained eye, ask whose farm they come from, and by all means give that person a call.


Try to move animals during mild weather, if possible, and avoid rough handling and overcrowding in transport. All animals become stressed by moving, but the worse the stress, the more likely they’ll come down with shipping fever, which can run the gamut from a small nuisance to a calamity.





Sheep Age versus Price




The age of the sheep is important in relation to the asking price. Fine, young ewes that have already lambed once or twice usually bring the most money; they’re already proven breeders, but they still have lots of years, and lambs, ahead of them. But don’t rule out older sheep if you’re on a tight budget. You can get started with the least outlay of capital by purchasing someone else’s culls.


Commercial shepherds often cull ewes at 7 or 8 years of age, although their expected productive life is 10 or 12 years. And older ewes are often the previous owner’s better ewes, to have remained in the flock for a long time. Their years may be numbered, but with good care, older ewes can be even better for you than they were for their former owner because they don’t have to compete with younger ewes. By keeping the very best ewe lambs produced by these old ladies, you’ll soon have a nice young flock at a reasonable price.


When trying to decide on a fair price for someone else’s culls, ask yourself:




	Just how much more fleece and how many lambs could this ewe be expected to produce?


	If she is quite old, how much additional and higher-­quality feed will she need to compensate for her poor teeth?


	Does she have a history of twins and triplets?







Let your offer reflect these conditions.


The opposite age extreme — baby lambs — may also provide a cheaper route to starting out with sheep. Oftentimes, shepherds who have a bunch of bummer lambs (orphans or rejected lambs that have to be hand raised on a bottle) are glad to get rid of some. But before you think of traveling down this path, you need to understand that bummers got that name for a reason: Until they are weaned, feeding them is very time consuming. But if you have the time, it can also be very rewarding, and your hand-­raised lambs will be close pets for life, running to greet you whenever you enter the pasture or barn. For more about feeding bummers, see chapter 10.




Teeth


Sheep have no teeth in the top jaw. They have a hard palate, or dental pad, on top. Their bottom teeth consist of 8 incisors in the front and 24 molars, or cheek teeth, in the rear of the mouth. Up to a certain age, the incisors can help you figure out the sheep’s age.






Terms to Define the Condition of a Sheep’s Teeth




Solid mouth. Sheep up to about 4 years of age having all adult teeth in place.


Spreaders. Older animals with teeth showing wear; the narrower parts of the teeth that are under the gums are moving up into position.


Broken mouth. Sheep with some teeth missing. Ewes at this stage may have one or two seasons of lambs left.


Gummers. Sheep that have lost all of their front teeth. These sheep are a very poor buy, although at times a gummer will do better than a sheep with a badly broken mouth, as the gums harden and enable them to still chomp off grass. If you have an old ewe with only one or two teeth left that you are determined to keep, get a pair of pliers and pull the remaining teeth.







A lamb has eight small incisor teeth until it reaches approximately 1 year of age. Each year thereafter, one pair of lamb teeth is replaced by two permanent teeth that are noticeably larger. By the time the sheep is about 4 years old, all of its lamb teeth have been replaced by permanent teeth. After this point, it is no longer possible to accurately determine the animal’s age by its teeth, although you can make estimates based on the condition of the teeth.


All that grinding action begins to wear down the sheep’s teeth, shortening its useful life and thereby its lifetime. As the incisors wear down, the amount of tooth below the gum line (about 1⁄2 inch [1.3 cm]) is gradually pushed out to help compensate for the wear. This is partly why the teeth of an older ewe look so much narrower — the wider part at the top of the tooth is being worn back toward the narrower center part of the tooth while the even narrower part below the gum line is being pushed up. With narrowing, gaps that reduce the efficiency of the ewe’s bite occur between the teeth. If you listen to an old ewe grazing, you can hear sound as the grass slips between her teeth.


On very short or overstocked pasture, the wear is faster, because sand and soil particles that are picked up as the animal grazes act like sandpaper on the teeth. The closer to the soil sheep graze, the more dirt and sand they ingest. On short pasture, ewes must take more bites to get a pound of grass, and each bite contributes to the wear of their teeth.




Close-up on Teeth


To some extent, you can determine the age of sheep by their teeth. Sheep have no teeth in their upper jaw. In the front bottom jaw, they have four pairs of incisor teeth that change with age.
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Approximate annual wear of sheep’s teeth







Lambs have four pairs of incisors — all small baby teeth that, like human baby teeth, fall out to make way for permanent teeth.
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lamb







At about 1 year, the center pair falls out, and the first pair of larger, permanent incisors appears.
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yearling







For each year until the sheep is 4 years old, it loses one pair of baby teeth and gains one pair of permanent teeth.
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2-­year-­old
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3-­year-­old
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4-­year-­old















After a sheep turns 4 years old, you can’t really tell its age by looking at the teeth, but it will begin losing permanent teeth at this point; hence the term “broken mouth.”
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older than 4 years








Conformation


In livestock terminology, the word “conformation” means the shape and size of an individual animal compared with the ideal. Animals with good conformation are more likely to produce well, although we’ve had a few critters over the years that were pretty ugly by conformation standards but still did fine, so don’t obsess about perfect conformation.






Good vs. Bad Conformation
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not-­so-­good
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good


When you’re shopping for sheep, choose animals that have good conformation. The second sheep shows good conformation, with a nice straight back, a strong chest, legs well placed under the body, and so on. The first sheep above is far less desirable, with a swayback and belly, hock-­kneed legs, and a weak chest and neck.












Special Considerations: Ram Conformation




When looking at a ram, remember the old saying, “The ram is half of the flock.” The choice of the ram will most rapidly affect the character of your flock, for good or bad, because he breeds all (or a large number) of your ewes. So inspect him more closely than you would the ewes.




	Not only should a good ram display the basic conformation points, he should also show a heavy, muscular neck and a deep, wide body.


	His genitals should be well developed, which, for all but the smallest breeds, means that he should have a scrotal circumference of at least 12 inches (30 cm) by the time he’s a yearling.


	He must have good, healthy feet, as bad feet can render him useless.


	His head can’t be too large for his type because big-­headed lambs often cause problems for the mom during lambing.







Since the ram has such a major influence on your entire flock, buy or lease the best one you can afford.








Teeth and Shape of Head




 First, study the teeth and the shape of the head. Not only should the teeth be in good shape, but the bite itself is also important. As Paula’s friend Darrel Salsbury, DVM, says, “They can’t shear grass if the blades don’t match.”


In a well-­conformed animal, the upper jaw is the same length as, or just a hair longer than, the lower jaw. In other words, the teeth of the lower jaw have to line up with the dental pad of the top jaw.






Types of mouth conformation
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left: The sound mouth; center: The parrot mouth; right: The long lower jaw







Body


Next, look at the body. The back should be long and straight, and the belly should also be fairly straight. Both the chest and the pelvic area should be broad and firm. The legs should be widely set, fairly straight, and forward facing, with feet well placed on the ground. The rump should be rounded, with a slight downward curve, but should not look like a slope that you could ski-jump off. Sheep being raised for meat should be large, with strong muscles and trim features. Sheep being raised for wool should have a slightly more angular body with dense, clean, bright fleece.




Udder


In a mature ewe, look at the udder next. A healthy udder is soft and pliable, warm (but not hot) to the touch, and symmetrical with two good teats widely spaced on each side. The teats should not show signs of chapping or hardness.




General Health


The final thing to think about when planning your purchase is the general health of the animal. Determining a sheep’s general health should involve a close physical examination.  If you’re considering purchasing a large flock from one seller, you may decide to closely inspect only a portion of the animals, but if you’re buying a small number of animals from one seller (say, fewer than 20), then take the time to give them all a complete examination. (See chapters 7 and 8 for an in-­depth discussion of health.)






Is This Sheep Healthy?




Healthy animals are, as the saying goes, “bright eyed and bushy tailed.” Their ears and eyes are alert to their environment. They have good appetites and drink plenty of water. An animal that is listless and does not eat or show much interest in the world around it isn’t a good bet. A sunken appearance around the eyes is a sign of dehydration, which often accompanies illness. The skin under the eyelids and on the gums should have a nice, bright pink color; paleness indicates anemia, which is often associated with internal parasites.







Mucous Membranes


The animal should have no suspect discharges from the eyes, ears, or nose. Just as in people, if the weather has been cold and windy, a little clear fluid may discharge from the eyes or nose and not indicate anything of consequence, but if the discharge is crusty or pussy or if there is excessive slobbering or frothiness around the mouth, beware. And there should never be a runny discharge from the ears, period.




Respiration


Respiration should be easy and steady. Unless the animals had to be chased for their examination, they shouldn’t be panting or breathing heavily. If they were chased, let them rest for a few minutes. Their respiration should return to normal within about 20 minutes. Coughing and wheezing should be considered a warning of a real problem.




Coat


The wool or hair should be shiny and even. Clumpy fleece and bald spots may be a sign of poor nutrition, illness, or most often external parasites. Separate the fleece around the neck with your hands, and look for signs of sheep ticks, or keds. (These are not a true tick, like what the dog picks up in the woods, but a wingless fly that passes its whole life cycle on the body of the sheep.) There may be a little mud around the ankles if the weather’s been wet, but there shouldn’t be caked manure in the wool. Manure around the rump and on the backs of the rear legs indicates scours (diarrhea) and is a definite problem.




Feet


Pick up the feet, and look for signs of foot rot. The hooves shouldn’t be too overgrown. If any of the hooves look long, ask the owner to trim one while you watch. This is an easy way to learn how it’s done and how the feet should look after they’re properly trimmed. The legs should move fluidly with no signs of lameness or stiffness.




Skin


Closely inspect the whole body for rashes or for wounds that haven’t healed. Turn the animal up into the sitting position used for shearing (see chapter 11) to inspect the belly and the scrotum or udder areas. Several diseases manifest with skin lesions, and sheep with these disorders are best avoided. If there are wounds, are there signs of infection, like a hot, red area around the wound or draining pus? During fly season, make sure there is no sign of flystrike, which is eggs in the wool or maggots or screwworms at the wound site. (Flystrike can also happen in the hooves of sheep with foot rot.) Minor wounds that appear to be healing correctly shouldn’t rule out an animal.




Health Records


After you’ve inspected the animals, inspect the health records. Check the vaccination record. If you’re buying a ram, the enzyme-­linked immunosorbent assay (ELISA) should be negative for epididymitis. Some shepherds have had their flocks monitored for certain diseases, like scrapie, ovine progressive pneumonia, or Johne’s disease. If the flock owner has not done this type of testing, ask your local veterinarian which tests are recommended. The decision should be based in part on where you live, how many animals you’re purchasing, and whether the seller is willing to provide you with a healthy-­animal warranty. While you’re talking to the vet, find out if there are any recommended changes to the vaccination program for the flock.





Home at Last


So . . . congratulations — you’re the proud owner of some sheep. Now what? Before you even bring the flock home, make sure your facilities are ready (see chapter 3). A small holding pen or drylot that is well fenced should be the flock’s first stop.


Feed the same type of feed as on the farm where your sheep came from. Before leaving the farm, ask the owner what kinds of forage or grain the sheep have been eating. If the flock was fed something that isn’t readily available at any feed store, buy some from the farmer. Then gradually change the sheep from their accustomed diet to whatever you intend to feed. Never change abruptly! (See chapter 6 for specifics on feeds and feeding.) To avoid scours or bloat, sheep should be given their fill of dry hay before being turned out onto a pasture that’s more lush than what they’ve had before.


As you unload the sheep, you can get a head start on preventing future health problems. If they need to be vaccinated, now is a good time to do it. And absolutely deworm them. Hold them in a drylot or small pen for 24 hours after you’ve given deworming medicine; after they’ve passed any viable eggs, move them to a clean lot or pasture. Treat again 14 to 21 days later to kill any worms that hatched from eggs left after the first deworming. This is the only time I recommend deworming without bothering to take a fecal sample, because it prevents introduction of parasites the animal may have brought along to your pastures and pens.






Quarantine




When you bring home new sheep, quarantine them for at least three weeks if you have any other sheep (or goats) on site. This period gives you time to watch closely for illnesses that didn’t show up during your examination.












2Breeding and Breeds
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Shepherds have selected for a variety of traits, so there are breeds to meet every market value and environment.







Any discussion of sheep raising needs to begin with breeding and breeds, whether you are purchasing your first sheep or adding to an existing flock. Remember, although it may be tempting to bring in an exotic breed from a far-­off place, it may not be practical or it simply may not be affordable. The best route may be to use a more available breed or crossbred sheep that are locally available, knowing that a careful and patient breeding program can upgrade your flock and may even provide many of the desired qualities of the less available breed. The addition of one special ram at a later date might just accomplish your breeding goals.





Breeding and Genetics


For anyone interested in breeding sheep, a primer in genetics is helpful. The idea of selecting for desired traits has been around since humans began domesticating animals. Statues and artwork from ancient cultures in the Middle East and Africa show that selection for wool was taking place by 4000 to 3000 BCE. But early breeding was somewhat haphazard.


In the mid-­1700s, Robert Bakewell elevated the art of breeding to a higher level and began to establish what we know today as true breeds. Bakewell influenced Charles Darwin’s work in evolution. He had kept detailed breeding records and began using line breeding to select for specific features. Much of Bakewell’s work was with sheep, with his most important contribution being the development of the Leicester Longwool.


In the mid-­1800s an Austrian monk named Gregor Mendel was the first person to move breeding from an art to a science. Mendel experimented with peas to demonstrate that observable traits could be passed from parents to offspring with predictable results. In his experiments, Mendel used green peas and yellow peas. But what he discovered about the genetic process with those peas applies equally to all living organisms.


The essence of Mendel’s work demonstrated that inheritance is controlled by a hereditary unit now called a gene, that genes come in pairs (one gene from the mother and one from the father), and that each gene maintains its function from generation to generation. (Mutations are the rare exception to that last part, and we’ll discuss that in a minute.) Mendel also hypothesized that each gene could come in different forms, called alleles. In peas, there is an allele for yellow pods and an allele for green pods.


Some alleles are dominant, and some are recessive. When a dominant allele is present in a gene pair, the trait represented by that dominant allele is observable. For peas, the green pod is dominant. For a recessive trait — such as the yellow pod — to show up, both halves of the gene pair must have that allele. In reality, most traits in most animals are the result of not one gene pair, but many gene pairs working together, referred to as polygenic traits. Some recessive alleles are extremely undesirable. Lethals are one type of recessive allele. As the name implies, an animal that receives two lethal alleles dies, often before birth. Fortunately, lethal alleles by their nature are rare.








Mendel’s experiment
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If you breed a green pea (with two GG genes) to a yellow pea (with two YY genes), each offspring will show the dominant green trait but have one Y and one G gene. Breed one of these offspring to a yellow pea (middle row) and half will show the green trait, half the yellow.










Mutations and Genetic Defects


A mutated gene makes a fairly sudden change in how it exerts itself in the next generation. For the most part mutations are rare; however, as with everything in nature, there are exceptions to that rule. For example, the AIDS virus mutates fairly quickly, making research on a cure challenging. Usually (thanks to television and movies), we think that all mutations are bad, like the radiation-­mutated, three-­headed, 2,000-­pound, killer frog kind of thing. But mutations don’t have to be bad. Several of the breeds discussed later in this chapter, such as the Booroola Merino and California Variegated Mutant, are the result of a mutation that a farmer, rancher, or researcher spotted in a flock and began purposefully breeding for.


There are more than 30 known or suspected genetic defects in sheep. Many are lethal; others are crippling or result in long-­term health and reproductive challenges. Some are more common in particular breeds, while others seem to pop up from time to time across different breeds. The good news is that, with our quickly expanding understanding of genomes, testing is becoming available for many of these defects. Quite a few breed organizations are actively testing to map the genetic problems within their breed, thus providing a tool for eliminating these costly problems through controlled breeding selection. If you find lambs born with genetic disorders in your flock, talk to your veterinarian about having your animals tested to identify the defect and either cull or control the breeding of carrier animals.








Inheritance


 So how do these genes actually get passed along? Well, in every cell of a body — except the sex cells (eggs in the female and sperm cells in the male) — there is a full complement of the genetic code that defines who and what that animal is. This code is complex and consists of many gene pairs that are strung together like two strands of string, twisted around each other. In humans, for example, there are more than 100,000 gene pairs that make up the code. Each egg or sperm cell carries one-­half of the parent’s genetic string. Remember, there are lots of sex cells in each parent’s reproductive tract, with half the cells carrying one string of code, and the other half carrying the other string.


At conception, a sperm cell fertilizes an egg, and the resulting cell (called a zygote) has a full complement of genetic material for its species. It is a matter of chance that determines which half of each parent’s genetic code is brought to the mating, but there are just four possible combinations of alleles for each gene pair from any pair of parents.























	

Some Undesirable Recessive Traits in Sheep









	

Abnormality




	

Description









	

Lethal Defects













	

“Daft lamb”




	

Brain isn’t fully developed. Lambs are born alive but are usually unable to walk due to poor balance.









	

Dwarfism




	

Short legs, thick shoulders, bulging forehead. Lambs usually only live a week or two.









	

Earless and cleft palate




	

Affected lambs are born alive but die quickly.









	

Lethal gray




	

Lambs die early due to digestive disorder.









	

Muscle contracture




	

Lambs are usually stillborn. Limbs are rigid.









	

Paralysis




	

Hind limbs are paralyzed. Lambs die within a few days.









	

Spider Lamb Syndrome (SLS)




	

Also known as ovine hereditary chondrodysplasia, SLS is a genetic disorder causing skeletal deformities in young lambs, including abnormally long, bent limbs; twisted spines; shallow bodies; flattened rib cages; and long necks. Most lambs die shortly after birth.









	

Nonlethal Defects









	

Cryptorchidism




	

One or both testicles do not drop down into scrotum (associated with polled trait in Merino and Rambouillets).









	

Earless




	

In Karakuls, some lambs may be born with no ears and some with short ears.









	

Inverted eyelids




	

This trait is highly heritable and widespread among breeds of sheep. The eyelids turn in, bringing the eyelashes into direct contact with the cornea. This contact irritates the eye, making it necessary for the animal to blink constantly, which simply aggravates the problem. It can be treated if caught early.









	

Naked




	

Lambs are born with a few hairs and black shiny skin. Lambs grow adequately, but they are sensitive to temperature changes.









	

Skin folds




	

Most often occur in fine-­wool breeds.









	

Yellow fat




	

Yellow carcass fat, which is objectionable in some markets.














Geneticists use letters to represent all possible alleles on each gene pair. A capital letter is used for the dominant allele and a small letter for the recessive allele. Let’s look at a simplified example. For domestic sheep, white is a dominant color and black is recessive. We’ll use the capital letter W for the white allele and the small letter w for the black allele. In this example, both the ram and the ewe are white, but both have one dominant allele (represented by W) and one recessive allele (w). On average these two animals would produce three white lambs out of every four lambs they had as offspring (see below).


Remember, this is a very simple example; the final color of the W fleece over the whole body is actually controlled by as many as 16 gene pairs working together, depending on the breed of sheep. This is why, in colored flocks, there are many shades of black, gray, and brown. However, in dark sheep, age can also play a role in the color of fleece, as brown may turn to tan or black may gradually turn gray, just as hair turns gray with age in humans.






Color inheritance in sheep


[image: Captioned image]

Color inheritance probability of lambs born to two white-­colored sheep with a recessive black allele (Ww). On average, there is a 75 percent probability their lambs will be white.


(W = white allele; w = black allele)






Heritability


Some traits, such as eye color, are fully the result of genetics, but most traits are influenced by both genetics and environment. A particular breed may have a high incidence of multiple births, but if the ewes aren’t fed adequately, their conception rate won’t be as high despite their genetic potential. Or a breed may be known for producing really fine fleece, but if an individual animal has been sick, its fleece may be of poor quality. Since many traits are at least partially heritable, they can be taken into account when you’re making breeding program decisions.


 Many breeds of sheep are only able to breed during the late fall and early winter because their estrous cycles are controlled by hours of daylight. But some breeds are able to breed out of season. Lambs born out of season can command good prices, and this trait also may be desirable for shepherds interested in accelerated lambing. (This refers to a program in which ewes give birth more than once per year on average, but accelerated lambing requires exceptional skill and management and may not provide “accelerated” profits.)




Multiple Births


Although multiple births require more attention and care, the profits seem well worth the effort. A 1987 University of Wisconsin analysis stated that 5,721 ewes producing one lamb each generate the same profit as 353 ewes producing two lambs each. This may not sound feasible, but remember that the amount of feed for the smaller number of ewes would be radically less, and each ewe would produce twice as many lambs.


Of course, if it isn’t possible for someone to be at home during the day during lambing season, then ease of lambing is a much more important trait to select for than high growth rate or even multiple births. In Minnesota we raised Karakul sheep, which have a fairly low rate of multiple births (the flock average was about 120 percent, or 1.2 lambs per ewe), but we were also milking cows at the time, so we had little time to deal with the sheep. Despite their relatively low lambing percentage, they were great, self-­sufficient mothers that never required any assistance with lambing.




Undesirable Characteristics


When you are evaluating breed characteristics (and making culling decisions), keep in mind that wool on the sheep’s legs should be considered a disadvantage because it is unusable and makes shearing more time consuming. Wool on the face, which is very heritable, is another disadvantage. Tests have shown that an open-­faced ewe (with little or no wool on the face) will raise more and heavier lambs than sheep that have wool on the face. Also, open-­faced sheep don’t suffer from wool blindness or collect burrs on the face. But if you live in a cold climate and expect your sheep to brave the great outdoors in January, those same traits suddenly become less of a disadvantage. Wool on the legs and head, like socks and a hat on people, help the sheep maintain body temperature.


Skin folds, in general, are also undesirable. They do produce a higher grease weight of fleece, but they also cause more shrinkage. For handspinners, excessively greasy fleeces are harder to wash. Folds make shearing more tedious and cause more second cuts, and since maggots can hatch and thrive in moisture-­retaining folds, the folds predispose sheep to flystrike. According to the U.S. Sheep Industry Development program, skin folds usually indicate somewhat lower fertility and productivity.




Marketing Considerations


If you intend to spin your wool, your needs differ from those of people who sell large quantities of wool to a dealer or who are primarily interested in selling market lambs. If you plan on selling handspun fleece or direct-marketing lambs, remember that some research indicates that hair sheep and sheep with coarser wool have less muttony-­flavored meat. However, many of the heritage breeds (see here), though they grow more slowly than the commercial breeds, can provide both delicious meat and desirable fleeces.


 



What Is a Breed?




A breed is a group of domesticated animals that have been bred to predictably pass on recognizable traits to their offspring. Some breeds show traits that were specifically selected by farmers and ranchers — such as color, wool quality, or high milk production. Other breeds demonstrate traits that are the result of environmental pressures, such as heat tolerance or resistance to parasites. Most breeds have a combination of traits selected by both humans and the environment, and at times it’s hard to say to which category a particular trait belongs.
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