
Inbreeding and Line Breeding in Arabian Horses

Technically speaking any animal is scientifically considered to be "inbred" if  it has a coefficient of inbreeding (derived from a mathematical formula devised by Sewell Wright in 1922) of 0.04 or greater. So to be absolutely pedantic the vast majority (if not all) of today's Arab horses are "inbred", even those with apparently "open" pedigrees (those with no repeated ancestors in the first five generations working from the horse backwards) will probably have a coefficient of  at least 0.06 which is a statistically significant degree of inbreeding.

Wrights Formula

[image: image1.jpg]NAZEER RAS'247 Grey stallish
MORAFIC AHRY32261 Grey stallon

MABROLKA EA0*12 Chestrut more

THEEGYFTINPRINGE AHR45351 Gy stalion

NAZEER RAS'247 Grey stallion
FBINT MONA AHRIS0253 Crey mare

MOUNA EAO"22 Chestrut mare

MANSOUR RAS111 Grey stalion

EINT SAMIHA RAS'133 Bay mare

SID ABOUHON RAS'285 Grey stalion

MONET EL NEFOUS RAS™441 Chestrut mere

MANSOUR RAS*111 Grey stallon

BINT SANHA RAS133 Bay mare
I ABOUHON RAS'285 Grey stalion

MONET EL NEFOLIS RAS*441 Chestr mare

W PRINCESS BAHIYA AHR'293508 Chestnut 24 May 1983 Mare

MORAFIC EAD29 Grey stafion

HIEN MONIET EL NEFOUS AHRA33438 Grey stallon

SR (BN MONIET AHR*90753 Grey stallion

SARELLS &HRISTE17 Bay iare

HLFASHON BIAHIYA AHRH176265 Chestrut mate

SAMIVAHR*36237 Grey stallon
YASAMIN AHRY 17108 Bay mare

L DURRA AHRA45348 Chestnut mare

MONET EL NEFOUS RAS"441 Chestrut mre
ALCIBIADES AHR5255 Bay stalion

EINT EL SARIE AHRA22519 Chestnut mare

CANSATA (BN HALIVA AHRA 15397 Grey stallon

FSALOMY AHR'23583 Grey mare

MORAFIC AHR*32261 Grey stalion

*HEKMAT AHR"32263 Chestrut mare

GAMIL MANAL RASY65 Grey stalion
NAFAA EL SAGHRA RAS'S Grey mare
KAZMEEN RASH13 Bay station
‘SAMHA RAS'S3 Chisinut mare.

EL DERE RAS'20 Grey statlon
LAYLA RASH8B Chiestrut mare
SHAMLOUL RASH193 Grey stallion
WANISA RAS'365 Chestr mare

GANIL MANIAL RAS'65 Grey staflon
NAFAA EL SAGHRA RAS'S Grey mare
KAZWEEN RASH13 Bay stallion
SAMHA RAS'S3 Chestrut mare
EL DERE RAS'20 Grey stallon
LAYLA RASY18 Chestnut mare

SHAMLOUL RASH193 Grey stallion
VWANISA RAS398 Chestri mare

NAZEER RAS'247 Grey stallion
MABROLKA EAO*12 Chestrut mare

SHAHLOUL RAS193 Grey stalion

VWANISA RAS368 Chestrut mare

“RASHAD BN NAZEER AR 14453 Bay stallion
“BINT MONET EL NEFOLIS AHR*14455 Chistnu mare.
“RASHAD 1B NAZEER AR 14453 Bay stallion
“BINT DAHMA AHR1 457 Chestrut mare

NAZEER RAS'247 Grey stellian
HALIMA RAS 420 Bay mare

EL SAREEI RAS'357 Bay stallion
MALAKA RASH377 Grey mare
NAZEER RAS'247 Grey stellan
MABROLICA EAC™ 2 Chestru mare
ANTER (04325 Chestnut stailion
‘SAMA EAQ*335 Grey mare




Fx is the inbreeding coefficient of the horse in question, Fa is the inbreeding coefficient of the common ancestor, n1 is the number of generations from the sire to the common ancestor, and n2 is the number of generations from the dam to the common ancestor

Having hopefully established that just about every Arab horse is inbred to a greater or lesser extent in scientific terms, in common parlance inbreeding usually refers to the mating of close relatives, brother to sister, father to daughter, mother to son etc and linebreeding to the mating of more distant relations, half brothers & sisters, grandfather to granddaughter and so on. The object of the exercise being to "fix" the desirable characteristics of  one or more exceptional ancestors in the offspring of the proposed mating. The rationale behind this process is that not only will the resulting foal look good it is highly likely that it will (when mature) always pass on these desirable qualities to its own offspring in the fullness of time. 

Of course even exceptional horses are not perfect, and the possibility exists (however remote it might be) of producing a foal with all of the faults but none of the strengths of its illustrious forebears. When inbreeding or linebreeding great care must be taken in the selection of breeding stock and it is not something that should be undertaken lightly. However with skill, a sound understanding of the bloodlines one is breeding gleaned from painstaking research and a good eye for a horse the benefits can be considerable!

It is essential if one is to use this breeding tool that the "normal" rules of good breeding practice are strictly adhered to. Since the idea is to produce an individual that is both prepotent and superior to its parents not one that is guaranteed to have and pass on their faults. Linebreeding is a powerful tool and needs careful use and consideration as well as honestly appraising the results of each mating. Those that are and have been very successful with line breeding such as Ansata, Om El Arab, Dr Nagel, Peter Gross and the Filsingers don't just concentrate on one particular line but on a handful, blending one or two sirelines in with two or three damlines to get the results they want. It is of course possible to linebreed to just a sire for a generation or two and get good (or even exceptional ) results, this isn't the way that the real "artists" of the breed do things. In fact even if you are thinking of linebreeding to an exceptional stallion, you are not only hopefully increasing the influence of  this sire but also that of his dam, therefore it makes sense to try to take into account the influence that at least this damline is going to have on your breeding programme in addition to that of your chosen stallion.

So what does the pedigree of a linebred horse look like? What effect does a significant amount of line breeding have on how inbred a horse actually is? Lets look at an example and find out.
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This particular horse  Exceptional was born at Crabbet Park in 1952 and was subsequently exported to South Africa. Looking at his pedigree there is obviously a far bit of line breeding going on. A few points stand out:-

The Chief & Oran were full brothers.

Riyala, Risala and Rim were all daughters of the mare Ridaa.

Risala was the dam of both Rythma and Rasim.

Rasim (a grandson of  Ridaa) sired Razna and Raseem out of the Ridaa daughters Riyala and Rim respectively.

All the great grandsires are from the Ridaa female line or family.

Both the sire and dam of Sharfina were by Shareer.

Exceptional was thus linebred to Rasim and to Rasim’s granddam Ridaa. His coefficient of inbreeding (over 8 generations) is 0.2321, which is substantially higher than the figure for a horse with an open pedigree. The actual number of crosses to his most significant ancestors is shown below.

	Name of Horse
	Number of Crosses
	Percentage of Blood
	AGR

	Riffal
	2
	37.5%
	58.18%

	Astrella
	2
	37.5%
	56.52%

	Rasim
	5
	21.88%
	39.45%

	Risala
	6
	14.06%
	34.99%

	Mesaoud
	22
	28.13%
	32.08%

	Shareer
	2
	12.5%
	32.05%

	Astraled
	8
	17.19%
	31.27%

	Narghileh
	4
	12.5%
	28.4%

	Ridaa
	10
	16.41%
	23.83%

	Feysul
	7
	15.63%
	22.73%

	Wazir
	26
	11.91%
	20.12%


The percentages shown in the AGR column in the table, are the percentages of genes that statistically the horse should share with the named ancestor. From this column we can deduce that Exceptional had (statistically speaking) essentially the same genes as his sire The Chief and grandsire Oran both being by Riffal out of Astrella. He was also effectively (in terms of the percentage of shared genes) a grandson of Rasim, Risala, Mesaoud, Astraled, and Narghileh having at least 25% of his genes in common with these horses. Exceptional was therefore a horse rich in the blood of these early Crabbet horses. This is effectively what line breeding does, it maintains the influence of  significant ancestors at a level somewhere between that of a parent and a grandparent over however many generations it is practised.

However, one of the effects of linebreeding, is that over a period of time and a number of generations the genetic base of ones breeding stock becomes significantly reduced. This is particularly true if one started out with foundation stock that that were already related to one another, even if those initial horses were only fairly distantly related. This is especially true if one is breeding within a closed group of predefined horses such as the Straight Egyptians where the number of  “usable” bloodlines is artificially constrained by the definition of the group, even before the breeder chooses to restrict themselves only to certain bloodlines. The long-term viability of such groupings is a cause for concern in itself  but one that falls outside of the scope of this article. Linebreeding is a tool which can be very effective if used correctly and in moderation, it can be thought of as an “effort multiplier” rather like the power steering in a car that makes life so much easier when you want to park! Since it is purely a tool it doesn’t make judgements it just does its job. Either for good or bad depending on the soundness of the breeding decisions of the person using it. Whilst the tool can make the good choices better it will also make bad choices much worse with equal ease and efficiency, something that should always be at the forefront of the breeders mind should he or she decide to use it. Like DIY power tools which can make tasks easier when used correctly but can equally (and rapidly) create a real disaster in the hands of an unskilled novice, linebreeding should not be used or undertaken lightly nor of course are horses pieces of wood which can easily be discarded should one happen to cut a bit too much off by mistake.  To continue the analogy for just a moment longer carpenters do not try to do their job with just the one screwdriver nor should linebreeding be the only tool in the breeders “toolkit”. 

I believe that the benefits of linebreeding are most significant in the first generation or two thereafter the possible gains diminish rapidly away to nothing whilst the risks of  “getting it wrong” remain at best constant. It is also essential I believe that if one is linebreeding to a particular horse in order to “fix” his or her look, then this horse is the only one that should be doubled up in the first generation of linebreeding, thereafter other lines can be re-introduced as the breeder sees fit. Studying the pedigree’s of horses bred by those who have practised the art of linebreeding for many years, shows that the “recognisable look” which has resulted is almost invariably the product of a generation or two of linebreeding followed by an outcross followed by another generation or two of what I shall call “adjusted” linebreeding. I use the term “adjusted” because the breeder needs to allow for the new blood that has been added and also for the changes in the breeding stock that will have occurred over the previous generations. This post outcross linebreeding will probably not be to exactly the same horse(s) as before the outcross and the characteristics that the breeder is now trying to “fix” will also have changed, even if only slightly from before.  A breeding programme evolves over time, as the horses used within that programme change with each generation, therefore the breeding decisions made must also change subtly to reflect and take account of what has gone on before. In most cases the “outcrosses” used in such breeding programmes are far from being totally unrelated to the breeders own stock and the “new” bloodlines are few in number but perhaps sufficient to reinvigorate the breeding programme and to take it in a new and slightly different direction. One further point to make is that whilst the science of genetics hasn’t so far established quite how certain physical characteristics are linked to a horses colour, there is strong anecdotal evidence to suggest that such links do exist. I would strongly recommend therefore that when linebreeding to a particular horse, the sires used to achieve this, should wherever possible be the same colour as the horse that one is linebreeding to.

The most important tool in any breeders “toolkit” is a good eye for a horse, in fact I believe that without that eye, one probably shouldn’t be breeding horses at all! Secondly comes a clear vision of what it is you are trying to achieve, this needs to be something rather more concrete than “a very good horse”. The breeder needs to have a clear mental picture of  exactly what the horse that they are trying to produce looks like. The next most important tool is a good working knowledge of pedigree’s and the horses therein. Knowledge is Power! As I hope to be able to show later. After these three come linebreeding and out crossing which I believe should be given equal importance along with the knowledge of when to stop practicing them. Just because a degree of linebreeding or out crossing may prove to be a good thing , it most definitely does not follow that more of the same will be even better. Equally one should not be breeding just to perpetuate or add names in a pedigree, ultimately what counts is the quality of the horses bred and this is rather more important than the methods which were used to achieve the end result.

However it is not necessary to breed together close relatives in order to gain some benefit from careful line breeding as I hope to show in the following examples from my own very modest efforts in breeding. Below is the pedigree of the mare W Princess Bahiya, a daughter of the well-known Morafic son TheEgyptianPrince. Her pedigree is perhaps typical of the straight Egyptian breeding programmes of twenty years or so ago. She is the result of two generations of linebreeding to Morafic which followed a single generation of linebreeding to Morafic’s sire Nazeer and to the mare Malaka who was the dam of Salomy as well as of  Samia whose name appears in the bottom right hand corner of the pedigree. In the second generation of US breeding the Nazeer grandson Samim was bred to the Nazeer granddaughter Il Durra to produce the mare Yasamin. Thus “doubling up” on the Nazeer blood,  both horses also traced in tail female line to Malaka, with Samim being a grandson and Il Durra being a great granddaughter of the same mare. This female line was thus also “doubled up”. Yasamin was then bred to the Morafic grandson Sar Ibn Moniet to produce the mare Hi-Fashion Bahiya.  This mating changed the emphasis of the linebreeding since the Morafic blood had now been doubled up as well and additional lines to Nazeer were also added since Sar Ibn Moniet’s dam Sirella was linebred to another Nazeer son namely Rashad Ibn Nazeer. Hi-Fashion Bahiya was also linebred to Moniet El Nefous since she was the dam of Ibn Moniet El Nefous, Bint Moniet El Nefous as well as Mabrouka who was the dam of Morafic. The final breeding of Hi-Fashion Bahiya to TheEgyptianPrince effectively maintained the status quo as this was a mating to a Morafic son whose dam Bint Mona was by Nazeer out of Mouna who was a full sister of Mabrouka who was in turn (as previously mentioned ) the dam of Morafic.  

[image: image10.jpg]



[image: image3.jpg]NAUFAL GSE974 Bay stallion
RIFFAL GSE1020 Bay stallon

RAZNA GSE75 Chastnut mare

THE CHIEF GSB"1144 Bay stallion

~RASEEN GSE756 Ohestnut station
ASTRELLA GSB'335 Chestut mare

MDA GSEB32 Chestnut mare

EXCEPTIONAL GSB*1538 Chestnut 1952 Stallion

~RIFFAL GSE1020 Bay stalion
ORAN GSE*1076 Chestnut stafion

ASTRELLA GSB895 Chestnut mare.

EXTRA SPECIAL GSBM301 Chestrut mare

RYTHAM GSB'914 Chostnut stallon
‘SHARFINA GB35 Chestrut mare

‘SHARMA GSE'SST Chestrut mare

SOTAMM 581583 Bay stailon

NARGHLEH 658265 Bay mare

RASIN GS81517 Chestnut stallon

RIYALA GSB491 Chiestrud mare

RASIN GSE517 Chestnut stallon
RN GSES81 Chestrut mare
IBN YASHIAK GSE*430 Chestnut stalion

AURAMEH GSB*395 Chestrt mare

NAUFAL GSE%74 Bay stallian
RAZINA GSE758 Chestrut mare
RASEEN GSE756 Chestnut stallion

AMDA GSB572 Chestnut more

SHAREER GSE780 Bay stallion
RYTHUA GSB844 Bay mare

SHAREER GSE750 Bay stallion

NASHISHA GSB720 Bay mare

ASTRALED GS8375 Bay stalfon
SELMA GSB1252 Grey mare

MESAOUD GSE2070 Chestnit stalion
NEFISA GSB#104 Bay mare

FEVSUL 581255 Chestnut stalion
FISALA GSB'383 Chestrut mare
ASTRALED GSE'375 Bay stalion
RDAA GSE07 Chestrut mare

FEVSUL GSB1255 Chestnut stallon
FISALA GSB*383 Chestrut mare
ASTRALED GS8375 Bay stallon
FIDAA GSES207 Chestnud mare
FEVSUL EGYET24 Chestnot stallion
VASHMAK EGYPT#134 Grey mare
MESAOUD GSE2070 Chestnut stafion
ASFURA GSBY183 Bay fare

SOTAMM G855 Bay stallon
NARGHILEH GSB265 Bay mare

~RASIN GSE517 Chestnut stallon
FIYALA GSE491 Chestnut mare

RASIM GSB'517 Chestnut stalian

RN GSE"S81 Chestrut mare

IEN VASHIAK GSE*430 Chestnut stallon
AURAMEH GSB'398 Chestrut mare

NUREDDIN GSB'602 Chastnut stalion
SELIMA GSB540 Bay mere

BERK GSE433 Bay stallion

FISALA GSB*388 Chestru mare
NUREDDIN GSB'602 Chestnut stalin
SELIMA GSB540 Bay mere

RASIM GSB1517 Chestaut stalion
NASRA GSB'532 Bay mare



W Princess Bahiya is therefore the result of some pretty intense linebreeding over these three generations!  In fact she has 10 lines to Nazeer, 6 to Moniet El Nefous, 3 lines to Morafic, 4 to Sid Abouhom (who sired Mabrouka and Mouna), and two lines each to Malaka and Rashad Ibn Nazeer. In fact Hi-Fashion Bahiya’s owners, initially Bentwood Farm and later Mr Tom Salome (probably best known for being the breeder of Thee Desperado), must have been happy with the results of this linebreeding to Morafic, as all her foals (mainly by Shaikh Al Badi and later by Thee Desperado) were bred in this fashion.

So the question for a breeder is “Where do you go from here?”. First of all we need some details of the mares strengths and weaknesses as it is extremely unwise to breed from a pedigree alone, even if it may speak volumes to the knowledgeable! Firstly as one might expect she is an extremely pretty mare with huge eyes and very expressive nostrils capable of  considerable expansion. She has a good topline, good length of hip, a decently level croup and a nicely shaped neck of average length. She also has rather straight hind legs, with little angulation at the hocks and movement definitely isn’t her forte. As one might expect given her breeding, she isn’t a big mare either (standing at around 14 hands 2 inches) though lack of size is hardly a fault! 

Obviously as a breeder one wishes to maintain the strengths, whilst improving on the weaknesses. Breeding her to a horse with good hind legs and movement should help in these areas, as I also wished to increase the mares height it is worth looking at her pedigree a little more closely for clues which might help. Rashad Ibn Nazeer and Sid Abouhom were both tall “leggy” horses, and in addition Sid Abouhom was sickle hocked (that is he had over angulated hind legs) the exact opposite fault of the mare. Increasing his influence in conjunction with using a sire with good hind legs could well help in correcting this particular fault. Also Moniet El Nefous was a small very refined mare so further linebreeding to her would be unlikely to help increase the height of the foal. It is worth noting that the mare is Koheilan Rodan in strain tracing to the Blunt foundation mare Rodania through the mare Ridaa and that Ridaa was also the dam of Rissla (1917) who was particularly famous for her movement. Reinforcing the strain and tail female line might well help considerably in improving the mare’s movement.  Finally as W Princess Bahiya is the result of two generations of linebreeding to Morafic, this is probably the point where some fresh blood and a change of emphasis would be most beneficial.

The path that I chose to follow, was to return to the policy of linebreeding to Nazeer, which had occurred three generations previously.  In order to be linebreeding to Nazeer himself, rather than to one of his offspring, the chosen sire would have to have sources of this blood which do not appear in the pedigree of the mare.  Some Sid Abouhom blood from a source other than Morafic’s dam Mabrouka would I thought also be advantageous.  The stallion that I chose to breed W Princess Bahiya to was Classic-Maidan who fulfilled all of my criteria being a horse of good size and substance and exhibiting exceptional movement. In pedigree terms he has seven lines to Nazeer (through the Nazeer sons Kaisoon (twice), Hadban Enzahi, Ghazal, and Alaa El Din and his daughter Bint Bukra none of whom appear in W Princess Bahiya’s pedigree and a final line through Malaka to whom the mare also traces), four lines to Sid Abouhom, two lines to Anter, two lines to Bukra and also a line to Sameh. In fact Anter (who can be considered to be a good source of movement) appears in exactly the same place in both pedigrees. The position of Anter and Malaka in Classic-Maidan’s pedigree to some extent resulted in this mating duplicating the one that produced Il Durra in so far as these particular lines were concerned.
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Fareeda the filly resulting from this mating, more than fulfilled all my hopes and expectations for the mating! She is extremely typey, She is pretty with huge eyes like her dam, but is a much bigger and more substantial individual and doesn’t have her mothers “over straight” hind legs. Fareeda has the Nazeer “look of eagles” and the icing on the cake is that her movement is simply breathtaking! In terms of linebreeding Fareeda is intensely bred to Nazeer having seventeen crosses to him as well as still having the strong influence of Morafic inherited from her mother. In fact Classic-Maidan’s grandsire Maymoon and Morafic, so far as I am able to judge, seem to have been very similar horses in type and style which may well have assisted in the successful result of this mating.  If  anything, quite possibly because she is a grey, Fareeda is rather more of a “Morafic” looking horse than her dam.

Fareeda’s Pedigree
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Whilst I personally felt at the time that for W Princess Bahiya the third generation was the time for a change in breeding strategy from linebreeding to Morafic another breeder, more knowledgeable and skilful than I felt differently about his closely related mare Desperado’s Fancy (Thee Desperado X Hi-Fashion Bahiya) who is a bay like Yasamin rather than a chestnut like her dam and half sister.  Also linebred to Morafic, this linebreeding was continued for another generation by using the stallion Tallahsman (Imperial Madheen X Bint Atallah). By coincidence Imperial Madheen’s sire Messaoud is a maternal half brother of Maymoon (the grandsire of Classic-Maidan), the mare Maymoonah being the dam of both. Tallahsman also traces to Maymoonah’s full brother Mahomed.  The bay filly Fayrouz SQR who resulted from the mating of Tallahsman to Desperado’s Fancy went on to be Reserve Champion Filly at the Egyptian International Show as a three year old. Fayrouz SQR has a total of ten crosses to Morafic, six of them from her dam and four from her sire, no fewer than twenty eight lines to Nazeer and she also has two lines to Ruminaja Ali, one line from [image: image6.jpg]


each of her sire and dam. Her sire Tallahsman is a grandson of AK Atallah who is best known in the UK as the dam of the former World Champion mare Aliha (Indian Silver X AK Atallah) who was in turn the dam of the double World Champion Atlantica (El Shaklan X Aliha).  It is, I think, interesting that Thee Desperado is a grandson of TheEgyptianPrince through his dam AK Amiri Asmarr and her maternal granddam Nagliah was by the Sameh son Ibn Hafiza, there are more similarities between the pedigree’s of Fareeda and Fayrouz SQR than is perhaps apparent at the first glance.

Fayrouz SQR’s Pedigree
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Linebreeding can thus be used by the breeder as a means of  “fixing” a particular “look” or of bringing to the fore attributes and characteristics associated with a particular ancestor (or ancestors). This is especially true when one selects the individual matings based on physical compatibility as well as attempting to match pedigrees so as to enhance the influence of the desired exceptional individual on the appearance of the resulting foal.  A detailed study of the pedigrees of ones horses, even if one has no intention of linebreeding, will greatly assist in removing the majority of the “guess work” which often accompanies the selection of the stallion that one chooses to breed to a particular mare. On occasion as indicated earlier one may wish to linebreed to more than one horse, so as to bring a blend of characteristics to the fore.  This filly Radeyah is linebred to both Kaisoon (3 crosses) and Sameh (2 crosses) the intention being to combine the extreme dryness of one with the smoothness of the other and produce a typey yet strong-bodied individual with floating athletic paces.

[image: image9.jpg]



Linebreeding is not something to be undertaken lightly, and all the possible implications need to be fully thought out before proceeding. Even exceptional horses have their faults as well as their strengths and wherever possible these faults need to be balanced out by other horses in the proposed foals pedigree, which should ideally complement the one(s) being linebred to. The Arab horse is the epitome of harmony and balance, something that should be borne in mind when making breeding decisions whatever ones breeding strategy might be, the aim should always be for the best foal a mare is capable of producing which is I believe, the aim of every serious breeder.

This article is dedicated to Fareeda (2002 – 2005) who is sadly missed by all who knew her.  


