Inbreeding Coefficient Scores

This will not be an exhaustive explanation but by the time we’re finished, you should be able to understand the purpose and uses and some of the misuses of this pre-breeding tool. Inbreeding Coefficient scores (ICs) are just one of many tools a breeder has to help determine how appropriate a cross is. After reading this article, you should also be able to answer the question, “Which is better, low Inbreeding Coefficient scores or high Inbreeding Coefficient scores?”
First the term is “inbreeding” coefficient. Unfortunately because of the connotation, the term inbreeding is largely misunderstood by non-geneticists. Inbreeding conjures up human relationships of the past where first cousins or other closely related people intermarried for various reasons like to secure property rights, inheritance issues, protection of titles, lack of potential unrelated mates, etc. They wanted to keep things in the family. The resulting children sometimes had genetic, physical, mental and/or emotional problems. Sometimes they did not. Inbred families over the centuries developed a reputation, probably deserved, for having those problems. 

Thus people have a rather deep-seated misunderstanding of or fear of the terms inbreeding and inbred. To a geneticist the terms inbreeding and line breeding are virtually interchangeable. Because the term line breeding is not as familiar to the layperson, it has fewer negative connotations. However, both inbreeding and line breeding are acceptable terms.
Inbreeding, remember it’s not necessarily a negative thing when done right, means simply that related individuals mate to produce offspring. The relatedness may be relatively close as in parent/child (please try to think of our dogs and not people), cousin/cousin, aunt/nephew, uncle/niece, grandparent/grandchild or the relationship may be more distant but still within the same family lineage – hence the term line breeding.

In the old days before computers and program-driven things like data bases and pedigree makers, breeders of any domestic animal whether cattle, sheep, horses, pigs, cat, dogs, etc. “knew” the animals in their barnyards and knew which animals were related to them on other farms and how they were related. To breed related animals was useful and done frequently. That practice has been going on for well over 10,000 years. It worked to produce cows that produced more milk, chickens that laid more eggs, sheep that produced more wool, cattle without horns, more docile and easier to work with animals, dogs that could hunt game, etc.
All modern breeds of dogs were produced by inbreeding. The scent dogs that are used to track prey animals and today are used to sniff out drugs and explosives were produced by mating related individuals that were better at doing that job than other dogs. That’s one reason why many breeds of dogs look alike. They are so closely related that members of the same breed even resemble one another. Meat cattle resemble one another more closely than they resemble milk cattle. Both are identifiable as members of the same species.
All domestic animals (and plants) have been produced by inbreeding. (Indeed, even wild animals have been produced by nature inspired inbreeding.)
Until recently dog breeders would take the male’s pedigree and the female’s pedigree and examine them closely. I remember seeing people doing that. They would look for ancestors that appeared in the backgrounds of both potential mates. They would talk about the good and bad things in those ancestors and in the backgrounds of those ancestors. If they were looking for specific traits that they wanted in the puppies and the common ancestors, the ones that were on both sides of the family, had those desirable traits, the cross was deemed to be a good cross and was usually done. If, on the other hand, the repeated ancestors had negative traits that they were afraid might show up in the puppies because they would be doubling up on them, they avoided doing the cross.
Examining pedigrees like this would take a very long time and would be spread out over days and weeks as breeders talked with one another and with anyone who had any knowledge of all the ancestors. 

Standards or descriptions of what an ideal milk cow or beef cattle should be were in people’s heads at first. Over time people put those descriptions of what they wanted to see in their ideal sheep or goats or ducks or Koi onto paper. Those became the standards they wanted to see in their breed as they were improving it. With time the animals they produced were evaluated by recognized experts at local farmers’ gatherings. They had shows. Those shows usually took place annually in the fall in order to look at the current crop of new animals. Now we call them State Fairs. 

In the dog world we call them Dog Shows and because dogs breed all year, those dog shows happen all year. The best dogs from the local shows frequently go on to participate in the annual national and even international shows. We all know the names of some of the big shows like Westminster, Crofts, etc. When most people think of dog shows, they are thinking of shows that judge how closely dogs of a specific breed come to the written description for that breed. The Breed Standard is the written description for a particular breed.

There are other kinds of dogs shows that measure how well dogs actually do things as opposed to how well they measure up to the breed description. There are dog shows that test tracking skills, hunting skills, agility skills, obedience skills, etc. Earning titles in dog sports is a way to measure the intelligence of dogs and their ability to do the jobs they have been bred for years to do. 

In my opinion the best dogs stack up well to the breed standard but also have retained the genes that control the behaviors they were originally bred for. I believe that the well rounded dog should always be our goal in breeding.  We can focus on the whole dog and we should do so.

We have looked at the background of the pedigree. It was and still is a tool that is useful even critical for producing dogs that retain and perhaps improve the breed. It is used to eliminate bad genes and keep good ones. It is used to breed dogs that come close in appearance to a standard, an ideal dog for that breed. It is used to keep the original purpose of the breed in the breed.

Today we can color repeated ancestors in our pedigrees in order to focus our attention on those repeats. If we know those dogs and know the good and bad things about those dogs, our breeding choices are easier. If, for example, we see one ancestor three times in the combined backgrounds of both parents, and we know that the repeated ancestor was a particularly good dog, we would be likely to do the cross. 
One problem is that, especially with our breed because the ancestors are from many countries, we don’t know the dogs in the pedigrees. So how do we judge them? 
The results of those dog shows that we talked about earlier help us to do that. Dogs that consistently win in conformation dog shows, the kind of shows that measure how a dog fits its standard, the written description of what it should look like, are awarded the title of Champion. A dog that is a Champion is a dog that has been evaluated by several expert judges and deemed to come close to the written standard. In the Conformation ring or the show ring, a judge will ask the handler to do certain things. Handlers will trot their dogs around the ring, they will stand their dogs so the judge can get a good look at the traits mentioned in the standard, the judge will handle the dog to feel bone and muscular structure, etc.
The better dog shows have a slate of dogs that are competing against one another for the “best” dog of that breed in that show, the one that comes closest to the breed standard. If there are four or five dogs, the one that wins is the one of those four or five that comes the closest to the standard. Large shows have many dogs entered and the winner is truly special. Some shows have only one or two dogs for a particular breed entered. Sometimes no dog will win. Sometimes a judge decides that the dogs in the show are just not good enough to be deemed a notable example of the breed and no winner is declared.
A dog cannot become a Champion by winning at only one show. A Champion must win several shows and under several different judges. True competitions require, in my mind, judging dogs against several other examples of their breed.
Back to the pedigree. On pedigrees dogs that have earned the title of Champion have that honorific noted on their pedigree. Looking at pedigrees carefully, you can find the initials CH or Ch by some ancestors signifying that a dog is “titled”. On our pedigrees I indicate the name of the club, if I know it, awarding the title. Some of our dogs have an American Rare Breed Association (ARBA) Championship title. We have some United Kennel Club (UKC) Champions. (Owners must inform me when the title is awarded in order for the title to be in our data base. I’m not a mind reader.) Soon we will have American Kennel Club (AKC) Champions. The Icelandic Sheepdog Association of America (ISAA) keeps records of the titles earned by our membership and our dogs. That information can be viewed on the ISAA website.
So looking at pedigrees again tells us that some ancestors were close enough to the breed standard to become Champions and having the name of a Champion more than once in a pedigree can be a good thing. Dogs descended from several Champions and having repeats of those Champions may mean that a dog is more likely to resemble the breed standard and therefore, plausibly, more likely to be able to earn that title itself one day.

When discussing a particular dog, it is very important to use the dog’s complete official names, the names on his or her pedigree.  Call names” or common names can be changed too easily and are quite confusing to everyone except the owner and handler. Additionally, there are often more than one Icelandic with the same names or with very similar names.
Conformation shows, by custom called just “dog shows” are not the only measure of a dog’s worth. Earlier we said that dogs are also judged on their ability to “do” things. Those dogs can also earn titles in performance events that measure how well they do or perform certain specific things. They also must compete in several shows against several dogs and under several different judges in order to earn honorifics for those events. Like the Champion title, the performance titles also appear on their pedigrees. 
Well rounded dogs have earned not only their Championship title; they have also earned performance titles. There are hundreds of performance titles from many different organizations that a dog and handler can earn.

Knowledgeable breeders want to produce well rounded dogs, dogs that have earned titles in more than one area. Pedigrees show that.

We have said that repeated ancestors in our pedigrees are colored to focus out attention on them. In the past that was all we had to help us. Mentally we would examine pedigrees and weigh the good and the bad and decide if the proposed cross was a good one and, if so, do it.

Inbreeding coefficient scores tell us mathematically how inbred (not a negative thing, remember?) a puppy will be. Puppies that have high IC scores are more inbred than puppies having low IC scores.

Puppies that have repeated ancestors that are “good” ancestors will be more like those good ancestors than like the ancestors that appear only once in their backgrounds. Those pups could be superior in looks and, therefore, to the breed standard to puppies with low IC scores. 

There are plusses and minuses to inbreeding. 

The plusses include the fact that those high IC score pups will be more likely to show more superior breed standard traits if the repeated ancestors were dogs that were great breed standard dogs. 

The minuses include the possibility that puppies with high IC scores may also show increased risk of developing genetic issues or problems if those repeated ancestors had those genetic issues or problems. Doubling up on the good traits also means doubling up on the bad ones. Neither may happen. The pups may not end up with the good traits or the bad traits. One or the other may happen. The pups may get only good traits or it may only get bad traits. Both may happen. You may get a really good looking dog with really bad genes for health issues.
Think about that carefully. If lucky, the pup may only get good traits. The bad doubled-up traits may be completely eliminated. That is the whole philosophy behind thousands of years of breeding domesticated animals. Producing that superior animal with only good traits and apparently no bad traits is the goal. 

Once you get horses, cattle, chickens like that, you are off to improving the breed. Progress is rapid. The breed becomes more useful to humans. We benefit. They change and depend on us more. The dog is a better guard dog and hunting dog. Cattle produce more meat and pull heavier, deeper plowing farm equipment to break up the sod. Chickens have more meat and lay more eggs. Some people think we never would have made it this far as humans without our domesticated animals. I agree.
Dogs with high IC scores are more inbred. They look more like the breed stand descriptions but they may also have more genetic issues and problems. Inbred dogs have lost diversity. They look more alike because they are more alike. More of their genes exist in the homozygous condition. (Homozygous animals have paired genes that are identical, are alike. Heterozygous individuals have paired genes that are different.)
Dogs with low IC scores are less inbred and are more likely to be healthy genetically because their “bad” genes exist singly and are hidden by dominant normal genes. 

Another advantage to having little inbreeding is that a variety of genes are retained.  Please do not underestimate the importance of having variety. Wild animals in large populations have variety, have diversity. Once animals lose their diversity; once animals are more homozygous, they are less likely to be able to survive changes in their environments. Diversity allows animals to adapt. Cheetahs exist in a homozygous state. They have lost diversity. They are virtually all the same genetically. If their environment were to change perhaps even slightly, they would not be able to adapt to that change as a species and continue to survive.
Diversity in animals saves genes. Those genes may be for as yet undetermined things. Once a breed of dogs has lost diverse genes, it loses its ability to adapt and to prosper. If a breed of dogs were to lose its ability to prosper in the presence of a particular antigen (protein) like a kind of pollen, for example, then that breed could become sensitive to that antigen. That breed could become allergic to that antigen. Allergies are all too common in some breeds of inbred dogs because they have become too much alike; they have lost the diversity they need to prosper and maybe even survive without intervention, medical or genetic.

I believe that our strategy now and in the foreseeable future should be to consciously use all the breeding tools at hand. (There will be more tools for us to use soon.) 

Some of us will choose to breed for the breed standard, for the “typey” dogs, the dogs that look like the ideal. There are benefits and risks. Those dogs will become the Champions of our breed. But let us not be seduced by them. They must be more than pretty and structurally correct. They must also have the great temperaments that Icelandics currently have and they must be genetically healthy and smart. We can breed for all of those things at the same time if we think about each cross we do. These dogs will have higher IC scores because they will have more typey ancestors. We will be looking for more Champions in pedigrees but still breed for good active, well rounded, good “temperamented” dogs. That’s a given. As noted previously, we can have it all, good conformation, health, intelligence, and temperament. Accomplishing this requires careful, thoughtful planning by the breeder, but it is possible
Some of us will breed for performance dogs. The same benefits and risks are there. Those breeders must not forget to breed for type, for the breed standard, also. They must not only be able to do things, they also have to have great temperaments, good looks and be as genetically healthy as possible. As time passes these dogs may also have higher IC scores because more of their ancestors will have titled in performance events. We will actively look for good performance dogs in pedigrees and breed for those active but well rounded dogs.

Some breeders will breed for dogs that are well rounded in all areas and will make good general use Icelandics. These dogs may not become grand champions and may only go so far in performance events but they will retain the diversity that we must maintain in order for our breed to be around in the future in much the same way as we know them now. These dogs are great as they are. It’s possible for us to make them even better but if we lose the things we all know and love about Icelandics, if we lose the diversity we will have failed.
Frankly this group of breeders will be the least appreciated and the least respected but they will be, I believe, the most important group. This group will save the diversity that we all love just in case we need this variety to cross back to. If we lose important genes in our quest for the great breed standard dogs, if we lose currently hidden unknown and unrecognized genes in our quest for great performance dogs, we will have a reserve gene pool to breed those genes back into the other groups.
So, finally, are high IC scores or low IC scores better?  
