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SUMMARY
The Icelandic goat breed is considered to be around 1100 years old, without known influx of 

foreign genetic material during recent centuries. Goat numbers since 1703 have mainly been below 
1000 animals, with two bottlenecks below 100 animals, around 1885 and 1960. The present census 
population counts 348 animals in 48 flocks, an average of 7 animals per flock. High inbreeding, 
21% on the average, has been observed in recent years. Goat fertility, litter size and kid mortality 
were not found to change significantly with increased level of inbreeding.

INTRODUCTION
The Icelandic goat breed is believed to have been brought from Norway during the settle

ment of Iceland around year 874 A.D. (Adalsteinsson, 1981), and there is no record of subsequent 
importation. The Icelandic goat differs from related European breeds by having considerably more 
cashmere underwool, possibly through natural selection acting in response to the adverse environ
ment, and a long history of genetic isolation. In crosses with four other cashmere goat breeds 
in Scotland, they showed consistently larger heterosis effects than the other breeds (Bishop and 
Russel, 1994). Recent work on the Icelandic goat summarises its history (Sveinsdottir, 1993).

The first record of goat population size in the country, from a census in 1703, was 818 
animals. During the latter half of the 19th century the number of goats declined, and the lowest 
bottleneck of only 62 animals occurred around 1895. In 1930 a record high number of 2983 goats 
was observed, but another bottleneck of around 100 was noted in 1960. In 1965, the Althing (the 
Icelandic Parliament) passed a law regarding the conservation of the goat breed. The Agricultural 
Society of Iceland is responsible for the conservation work.

MATERIALS AND METHODS
The population data for the present study, for the period 1976/77 - 1991/92, were ob

tained from the databank of The Nordic Gene Bank for Farm Animals, with the permission of 
The Agricultural Society of Iceland. The variables available on each animal were flock, sex, age, 
mating and parturition information, year of entrance into a flock, year of death or disposal from the 
flock, occurrence of barrenness, number of kids bom, and survival of kids at birth. The inbreeding 
coefficient was calculated for all individuals with informative pedigree.

RESULTS
The total number of individuals in the study, 1387 animals, consisted of 901 females and 

486 males. These numbers include some animals appearing in pedigrees prior to the study period, 
as well as all animals entering the flocks during the study period. The total annual intake of kids 
during the 18 year study period has been around 77 young annually, less than two young per flock.
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The ratio of females to males is very low, 1.85, due to frequent use of male kids for breeding. The 
average inbreeding was 21% for females and 22% for males. The highest individual values were 
71% for females and 64% for males.

The total number of goat matings during the period 1976/77 - 1991/92 was 1869. Of these, 
261 were first year matings, resulting in 230 kids, while 1608 were second year or later matings, 
producing 1856 kids. Altogether 1112 of these kids, out of 896 dams with known inbreeding coef
ficient, were selected for further study. Of the kids born, 37, or 3.3%, were stillborn or died soon 
after birth. Differences in kid mortality were compared with respect to dam age (one year vs two 
years or older) and the three levels of inbreeding used in Table 1. Neither inbreeding nor dam age 
had a significant effect on kid mortality.

The number of males mated to the 1869 females was 291. The ratio of females to males was 
thus 6.5 over all years and flocks. The females were distributed throughout 102 flocks during the 
study period. The flocks were small, with most flocks having less than five goats, and the largest 
flocks having only 17 goats in any one year. Many of the flocks existed for only part of the study 
period, with an average of only 45-50 flocks being recorded each year.

In Table 1, the number of barren goats and those giving birth to kids, as well as the average 
number of kids per dam, is given for two age groups of females and three levels of inbreeding, i.e. 
zero, 0 - 20, and over 20%, with average inbreeding coefficients of 0.0,12.6 and 31.3%, respectively. 
The change in fertility traits with increase in inbreeding level was in no case significant.

Table 1. Fertility  and fecundity  in th re e  goat 
groups w ith different inbreeding

Inbr. No.of Kidd- Ferti- No.of Per goat that
Female age coeff.,% females ing Barren lity,% kids Kidded Mated
One year 0 34 29 5 82.3 32 1.10 0.94

> 0 -  <20 44 38 6 86.4 39 1.03 0.89
> 20 99 81 18 81.8 83 1.02 0.84

Sum/average 177 148 29 83.6 154 1.04 0.87
Two years 0 139 122 17 87.8 151 1.24 1.09
or older > 0 -  <20 309 267 42 86.4 344 1.29 1.11

> 20 406 359 47 88.4 463 1.29 1.14
Sum/average 854 748 106 87.6 958 1.28 1.12

DISCUSSION
The goat population studied here has high average inbreeding, but with large variation 

and insignificant effect on reproductive traits. When comparing zero, medium and high levels of 
inbreeding, clear evidence of inbreeding depression would be expected, at least at the highest levels. 
This has, however, not been the case. No adverse effects of level of inbreeding on fertility, fecundity 
or kid mortality were found.

Numerous examples of inbreeding depressions from planned laboratory experiments are 
found in the literature (see e.g. Falconer, 1989; Futuyma, 1986), but such effects seem to be absent 
in the Icelandic goat.
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The absence of a relationship between level of inbreeding and fertility traits may eventually 
be explained by the long history of inbreeding in the Icelandic goat. This inbreeding has not taken 
place evenly throughout the population as a whole, but separately within many small flocks within 
the country. The effect of this type of inbreeding may be compared to inbreeding in laboratory 
animals, where several lines are simultaneously subjected to close inbreeding over a given time 
period. This leads to inbreeding depression in most of the lines. By selecting the lines which show 
the least inbreeding depression, it is possible to develop highly inbred lines which are as good in 
reproductive fitness as the original, non-inbred population.

We suggest here that this may be one of the explanations why a negative effect of high 
inbreeding level on reproductive traits is not found in the Icelandic goat. The dispersion of the 
Icelandic goats in low numbers on many highly inbred flocks, can be compared to a laboratory 
experiment with many highly inbred lines. The main difference is that all the laboratory lines are 
counted in the experiment, and all enter the calculation of average inbreeding depression.

In the goat, the model with many small flocks has existed for several centuries. Many inbred 
lines of goats may have died out due to failure to reproduce. The barren animals obtained in the 
process would have yielded a valuable carcass and a lot of internal household fat. The loss from 
the exercise was relatively small. The owner built up a new, small flock of goats, and the process 
continued.

This interesting population poses several intriguing questions regarding farm animal breed
ing in small populations. Most genetic advice in connection with small populations suggests that 
inbreeding should be avoided at all costs, and effective population size should be kept as high as 
possible. This advice is based on the average effects of inbreeding on reproductive fitness. The 
model based on close inbreeding with selection may be a new solution to this intricate breeding 
problem.

The Icelandic goat population seems to provide valuable material for research on various as
pects of close inbreeding, and how this particular population has been able to cope with it. Aspects 
of inbreeding in small populations are of basic importance in conservation work.
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