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ABSTRACT 
 
Three inheritance hypotheses for the fleece type of alpacas (suri and 
huacaya) are proposed and tested by conducting a retrospective statistical 
analysis, using the records within the Australian Alpaca Association Herd 
Book. It was possible to demonstrate that the data currently available in the 
Herd Book could not be supported by the existence of a single gene with three 
alleles. Two other hypotheses are considered and discussed. The more likely 
inheritance model tested is a 2-genes hypothesis. Some practical implications 
for the alpaca industry are also discussed. 
Keywords: alpaca, huacaya, suri, chili, crosses, inheritance, herd book. 
 
 
INTRODUCTION 
 
There appears to be two schools of thought regarding inheritance of the 
huacaya and suri phenotypes in alpacas. One much published hypothesis is 
the control of these characters by a single gene, with only two alleles, the suri 
allele being completely dominant over the huacaya allele.1 This hypothesis is 
simple, easy to explain and, so far, has not been disproved by any recent 
analysis. However, this hypothesis has two main drawbacks: (i) it does not 
take into account the existence of a (somewhat infrequent) intermediary 
phenotype between the huacaya and the suri, referred to as “chili” or "huasu” 
(wasu), and (ii) it may not have been tested by studying the results of a 
sufficient number of matings. Therefore, this paper will also investigate a 
second school of thought, that there is “something else” governing the 
inheritance of fleece type in alpacas.2 In a recent article, M. Safley asks: 
“What if the suri gene is dominant and found at a single location on the 
alpaca’s DNA map?3” The present article is trying to ask: “What if not?” Its 
purpose is to test three inheritance hypotheses by comparing the theoretical 
proportions of the different phenotypes (huacaya, suri and chili) with the actual 
records kept by the Australian Alpaca Association (AAA). 
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MATERIAL AND METHODS 
 

Data 
 
Volumes 4, 5, 6 and 7 of the AAA Herd Book have been used as the data 
set.4 This data set records the results of 14,309 matings, of which 13,559 
were huacaya by huacaya, 380 suri by suri and 370 huacaya by suri. For each 
mating combination, the phenotype of the progeny has been recorded. Sex of 
both parents and progeny has not been taken into account in the present 
analysis. Each volume has first been analysed independently, then the results 
from all volumes have been combined together for a general analysis. 
Volume 4 comprises animals born from 11-May-1992 to 30-Nov-1996 (the 
vast majority born in 1995 and 1996); volume 5 comprises animals born from 
19-Jan-1993 to 27-Nov-1997 (the vast majority born in 1996 and 1997); 
volume 6 comprises animals born from 20-Nov-1993 to 18-Nov-1998 (the vast 
majority born in 1997 and 1998); and volume 7 comprises animals born from 
01-Feb-1995 to 30-Nov-1999 (the vast majority born in 1998 and 1999). 
In volume 5, two huacayas from huacaya dams but unknown sires had to be 
discarded from the analysis. In volume 6, four huacayas from huacaya dams 
but unknown sires and one suri from a suri dam but an unknown sire had to 
be discarded from the analysis. 
 

Hypothesis No 1 
 
The first hypothesis to be tested is that put forward by Ponzoni et al., which 
will be referred to as the 1-gene-2-alleles hypothesis.1 A single gene would 
be responsible and come in only two alleles: S (suri) and s (huacaya), S being 
completely dominant over s. The different possible phenotypes resulting from 
the mating of two alpacas are illustrated in Table 1. 
 

Table 1 – Results of mating of two alpacas (1-gene-2-alleles) 

  Alleles produced by parent 1 

  S s 

S SS suri Ss suri 
Alleles produced by  parent 2 

s Ss suri ss huacaya 

 
From this table, it is apparent that only two phenotypes (huacaya and suri) 
and three genotypes (SS, Ss and ss) are possible. Table 2 illustrates the 
probability of each allele produced by each phenotype. Note that these 
probabilities rest on the assumption that all the genotypes (i.e. SS and Ss for 
suri) occur in equal proportion. 
 

Table 2 – Allele probabilities for each phenotype (1-gene-2-alleles) 

 Allele probability  

Phenotype S s Total 

suri 0.75 0.25 1.00 

huacaya 0.00 1.00 1.00 
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Finally, form these allele probabilities, it is easy to calculate the probability of 
the result of each type of mating. This is detailed in Table 3.  
 

Table 3 – Progeny probabilities for each type of mating (1-gene-2-alleles) 

 

  Progeny  

Parents suri huacaya Total 

suri suri    

S S 0.5625   

S s 0.1875   

s S 0.1875   

s s  0.0625  

Total suri x suri 0.9375 0.0625 1.00 

suri huacaya    

S s 0.75   

s s  0.25  

Total suri x huacaya 0.75 0.25 1.00 

huacaya huacaya    

s s  1.00  

Total huacaya x huacaya 0.00 1.00 1.00 

 
In other words, the mating of two suris has a 93.75% chance to give a suri 
and a 6.25% chance to give a huacaya, the mating of two huacayas has a 
100% chance to give a huacaya and the mating of a suri and a huacaya has a 
75% chance to give a suri and a 25% chance to give a huacaya. 
 

Hypothesis No 2 
 
The second hypothesis to be tested will be referred to as the 1-gene-3-alleles 
hypothesis. This hypothesis has been quickly referred to in a paper by S. 
Keane.2 A single gene would be responsible and come in three alleles: S 
(suri), Sc (chili) and s (huacaya), S being completely dominant over Sc and Sc 
being completely dominant over s. The different possible phenotypes resulting 
from the mating of two alpacas are illustrated in Table 4. 
 

Table 4 – Results of mating of two alpacas (1-gene-3-alleles) 

  Alleles produced by parent 1 

  S Sc s 

 S SS suri SSc suri Ss suri 

Alleles produced by parent  2 Sc SSc suri ScSc chili Scs chili 

 s Ss suri Scs chili ss huacaya 

 
From this table, it is apparent that now three phenotypes (huacaya, suri and 
chili) and six genotypes (SS, SSc, Ss, ScSc, Scs and ss) are possible. Table 5 
illustrates the probability of each allele produced by each phenotype. Note 
again that these probabilities rest on the assumption that all the genotypes 
(i.e. SS, SSc and Ss for suri and ScSc and Scs for chili) occur in equal 
proportion. 
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Table 5 – Allele probabilities for each phenotype (1-gene-3-alleles) 

 Allele probability  

Phenotype S Sc s Total 

suri 0.667 0.167 0.167 1.00 

chili 0.00 0.75 0.25 1.00 

huacaya 0.00 0.00 1.00 1.00 

 
Again, from these allele probabilities, it is easy to calculate the probability of 
the result of each type of mating. This is detailed in Table 6.  
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Table 6 – Progeny probabilities for each type of mating (1-gene-3-alleles) 

 

  Progeny  

Parents suri chili huacaya Total 

suri suri     

S S 0.4444    

S Sc 0.1111    

S s 0.1111    

Sc S 0.1111    

Sc Sc  0.0278   

Sc s  0.0278   

s S 0.1111    

s Sc  0.0278   

s s   0.0278  

Total suri x suri 0.8889 0.0833 0.0278 1.00 

suri chili     

S Sc 0.5000    

S s 0.1667    

Sc Sc  0.1250   

Sc s  0.0417   

s Sc  0.1250   

s s   0.0417  

Total suri x chili 0.6667 0.2917 0.0417 1.00 

suri huacaya     

S s 0.6667    

Sc s  0.1667   

s s   0.1667  

Total suri x huacaya 0.6667 0.1667 0.1667 1.00 

chili chili     

Sc Sc  0.5625   

Sc s  0.1875   

s Sc  0.1875   

s s   0.0625  

Total chili x chili 0.00 0.9375 0.0625 1.00 

chili huacaya     

Sc s  0.75   

s s   0.25  

Total chili x huacaya 0.00 0.75 0.25 1.00 

huacaya huacaya     

s s   1.00  

Total huacaya x huacaya 0.00 0.00 1.00 1.00 

 
In other words, the mating of two suris has an 88.89% chance to give a suri, 
an 8.33% chance to give a chili and a 2.78% chance to give a huacaya… etc 
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Hypothesis No 3 

 
The third and last hypothesis to be tested will be referred to as the 2-genes 
hypothesis. Now two genes would be responsible and each comes in two 
alleles: Gene S with S being completely dominant over s, and gene H with H 
being completely dominant over h. Moreover gene S would override gene H. 
This phenomenon is frequent in simply inherited traits (such as coat colour) 
and is called epistasis.5 As soon as a single S allele is present, the animal 
would be of the suri type, regardless of the alleles present at the H gene (S_ 
gives a suri). Only the double recessive combination ss allows gene H to be 
expressed: ssHH and ssHh would give a chili and sshh a huacaya. The 
different possible phenotypes resulting from the mating of two alpacas are 
illustrated in Table 7. 
 

Table 7 – Results of mating of two alpacas (2-genes) 

  Alleles produced by parent 1 

  SH Sh sH sh 

SH SSHH suri SSHh suri SsHH suri SsHh suri 

Sh SSHh suri SShh suri SsHh suri Sshh suri 

sH SsHH suri SsHh suri ssHH chili ssHh chili 
Alleles produced by parent 2 

sh SsHh suri Sshh suri ssHh chili sshh huacaya 

 
From this table, it is apparent that the three phenotypes (huacaya, suri and 
chili) are supported by a multitude of genotypes. Table 8 illustrates the 
probability of each allele produced by each phenotype. Note again that these 
probabilities rest on the assumption that, within each phenotype, all the 
genotypes occur in equal proportion. This may imply that gene S and gene H 
would be located on two different chromosomes. 
 

Table 8 – Allele probabilities for each phenotype (2-genes) 

 Allele probability  

Phenotype SH Sh sH sh Total 

suri 0.375 0.375 0.125 0.125 1.00 

chili 0.00 0.00 0.75 0.25 1.00 

huacaya 0.00 0.00 0.00 1.00 1.00 

 
Again, form these allele probabilities, it is easy to calculate the probability of 
the result of each type of mating. This is detailed in Table 9.  
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Table 9 – Progeny probabilities for each type of mating (2-genes) 

  Progeny  

Parents suri chili huacaya Total 

suri suri     

SH SH 0.1406    

SH Sh 0.1406    

SH sH 0.0469    

SH sh 0.0469    

Sh SH 0.1406    

Sh Sh 0.1406    

Sh sH 0.0469    

Sh sh 0.0469    

sH SH 0.0469    

sH Sh 0.0469    

sH sH  0.0156   

sH sh  0.0156   

sh SH 0.0469    

sh Sh 0.0469    

sh sH  0.0156   

sh sh   0.0156  

Total suri x suri 0.9375 0.0469 0.0156 1.00 

suri chili     

SH sH 0.2813    

SH sh 0.0938    

Sh sH 0.2813    

Sh sh 0.0938    

sH sH  0.0938   

sH sh  0.0313   

sh sH  0.0938   

sh sh   0.0313  

Total suri x chili 0.7500 0.2188 0.0313 1.00 

suri huacaya     

SH sh 0.375    

Sh sh 0.375    

sH sh  0.125   

sh sh   0.125  

Total suri x huacaya 0.750 0.125 0.125 1.00 

chili chili     

sH sH  0.5625   

sH sh  0.1875   

sh sH  0.1875   

sh sh   0.0625  

Total chili x chili 0.00 0.9375 0.0625 1.00 

chili huacaya     

sH sh  0.75   

sh sh   0.25  

Total chili x huacaya 0.00 0.75 0.25 1.00 

huacaya huacaya     

sh sh   1.00  

Total huacaya x huacaya 0.00 0.00 1.00 1.00 
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Statistical analysis 
 

A chi-square (χ2) test was used to return the risk of error associated with 
rejecting the so-called “null hypothesis” (i.e. that there is no difference 

between the observed data and the expected data). The χ2 test is the classic 
test used to determine whether hypothesized results are verified by an 
experiment.6, 1 As it is usually the case, a maximum risk of 0.05 or 5% has 
been chosen as the level of significance. 
 
 
RESULTS 
 

Observed proportions from the Herd Book 
 
The proportions of huacayas and suris obtained from the four different types 
of mating were substantially different for each volume of the Herd Book. 
Therefore, results will be presented for each volume individually before being 
combined. The following tables summarise the observations (see Table 10, 
Table 11, Table 12, Table 13, and Table 14). 
 

Table 10 – Results from Volume 4 of the AAA Herd Book 

  Progeny numbers Progeny % 

 Sire Dam huacaya suri Total huacaya suri Total 

a huacaya huacaya 2401 0 2401 100.00 0.00 100.00 

b huacaya suri 1 2 3 33.33 66.67 100.00 

c suri huacaya 15 8 23 65.22 34.78 100.00 

d suri suri 5 39 44 11.36 88.64 100.00 

  Total 2422 49 2471 98.02 1.98 100.00 

 Total mixed matings       

b + c huacaya and suri 16 10 26 61.54 38.46 100.00 

 

Table 11 – Results from Volume 5 of the AAA Herd Book 

  Progeny numbers Progeny % 

 Sire Dam huacaya suri Total huacaya suri Total 

a huacaya huacaya 2999 6 3005 99.80 0.20 100.00 

b huacaya suri 0 0 0 N/A N/A N/A 

c suri huacaya 17 37 54 31.48 68.52 100.00 

d suri suri 6 60 66 9.09 90.91 100.00 

  Total 3022 103 3125 96.70 3.30 100.00 

 Total mixed matings       

b + c huacaya and suri 17 37 54 31.48 68.52 100.00 
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Table 12 – Results from Volume 6 of the AAA Herd Book 

  Progeny numbers Progeny % 

 Sire Dam huacaya suri Total huacaya suri Total 

a huacaya huacaya 3843 6 3849 99.84 0.16 100.00 

b huacaya suri 1 20 21 4.76 95.24 100.00 

c suri huacaya 30 69 99 30.30 69.70 100.00 

d suri suri 10 90 100 10.00 90.00 100.00 

  Total 3884 185 4069 95.45 4.55 100.00 

 Total mixed matings       

b + c huacaya and suri 31 89 120 25.83 74.17 100.00 

 

Table 13 – Results from Volume 7 of the AAA Herd Book 

  Progeny numbers Progeny % 

 Sire Dam huacaya suri Total huacaya suri Total 

a huacaya huacaya 4299 5 4304 99.88 0.12 100.00 

b huacaya suri 1 7 8 12.50 87.50 100.00 

c suri huacaya 37 125 162 22.84 77.16 100.00 

d suri suri 7 163 170 4.12 95.88 100.00 

  Total 4344 300 4644 93.54 6.46 100.00 

 Total mixed matings       

b + c huacaya and suri 38 132 170 22.35 77.65 100.00 

 

Table 14 – Combined results from Volumes  4, 5, 6 and 7 of the AAA Herd Book 

  Progeny numbers Progeny % 

 Sire Dam huacaya suri Total huacaya suri Total 

a huacaya huacaya 13542 17 13559 99.87 0.13 100.00 

b huacaya suri 3 29 32 9.38 90.63 100.00 

c suri huacaya 99 239 338 29.29 70.71 100.00 

d suri suri 28 352 380 7.37 92.63 100.00 

  Total 13672 637 14309 95.55 4.45 100.00 

 Total mixed matings       

b + c huacaya and suri 102 268 370 27.57 72.43 100.00 

 
 
Comparison of observed data with the 3 hypotheses 

 
How can we compare results from the Herd Book with the proportions 
returned by the three hypotheses? The comparison with the 1-gene-2-alleles 
model is straightforward. However, the introduction of the chili type in 
hypotheses 2 and 3 obliges us to make an assumption: that the chili types 
were recorded as huacayas in the Herd Book (by default). 
With this assumption, the whole exercise consists now in comparing the 
observed proportions from the combined records (see Table 14) with the 
hypotheses (see Figure 1 and Figure 2). Note that the 1-gene-2-alleles 
hypothesis has the same expected proportions as the 2-genes hypothesis 
(see Table 15): Therefore, for statistical analysis, they will be treated as only 
one hypothesis, from now on. Note also that the differences between each 
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hypothesis are subtle. In particular, all three hypotheses predict that huacaya 
mated to huacaya only results in huacaya progeny. 
 

Table 15 – The three hypotheses (assuming that chili = huacaya) 

 
1-gene-2-alleles Progeny %    

Parents huacaya suri    

huacaya huacaya 100 0    

suri suri 6.25 93.75    

suri huacaya 25 75    

       

1-gene-3-alleles Progeny % Progeny % if chili = huacaya 

Parents huacaya suri chili huacaya + chili suri 

huacaya huacaya 100 0 0 100 0 

suri suri 2.78 88.89 8.33 11.11 88.89 

suri huacaya 16.67 66.67 16.67 33.34 66.67 

chili chili 6.25 0 93.75 100 0 

chili suri 4.17 66.67 29.17 33.34 66.67 

chili huacaya 25 0 75 100 0 

       

2-genes Progeny % Progeny % if chili = huacaya 

Parents huacaya suri chili huacaya + chili suri 

huacaya huacaya 100.00 0.00 0.00 100 0 

suri suri 1.56 93.75 4.69 6.25 93.75 

suri huacaya 12.50 75.00 12.50 25 75 

chili chili 6.25 0.00 93.75 100.00 0.00 

chili suri 3.13 75.00 21.88 25.00 75.00 

chili huacaya 25.00 0.00 75.00 100.00 0.00 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 – Expected progeny proportions for the 1-gene-2-alleles  

(or 2-genes) hypothesis 
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Figure 2 – Expected progeny proportions for the 1-gene-3-alleles hypothesis 

 
 

Statistical analysis 
 
As all three hypotheses predict that pure huacaya mating only results in 
huacaya progeny, this will not be tested by statistical analysis. 

The χ2 test uses actual numbers (not percentages) to compare observations 
with theory. The two figures below illustrate the actual numbers observed in 
the Herd Book and the expected numbers calculated for the two hypotheses. 
Recall there are 380 pure suri matings and 370 mixed matings recorded on 
volumes 4 to 7 of the Herd Book. Therefore, the 1-gene-2-alleles hypothesis 
would expect 380 x 6.25% = 24 huacayas out of suri by suri matings (see 
Figure 3) and 380 x 93.75% = 356 suris out of suri by suri matings (see Figure 
4)… etc 
 
 
 
 
 
 
 
 
 
 
 

Figure 3 – Huacaya progeny: observed data compared with expected data 
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Figure 4 – Suri progeny: observed data compared with expected data 
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mating records, of which 145 were huacaya by huacaya, 35 suri by suri and 
only 24 suri by huacaya. The authors themselves are prudent in their 
conclusions and state that “further analyses of data should contribute to a 
greater understanding of the genetic mechanisms involved in the expression 
of the huacaya and suri phenotypes.” The model also rests on the basis that 
“when crosses are made between huacaya and suri alpacas the progeny 
distinctly fall into one or the other type.”1 They however admit , “there is 
anecdotal information […] about a third type (Chili), which is not well 
documented and is not dealt with here.” One of the goals of the present 
analysis was to test for the possibility of a genetic basis for such a third type. 
The influence of the sex of the parents (i.e. suri sire by huacaya dam in 
comparison with huacaya sire by suri dam) has not been taken into account, 
as Ponzoni et al. did not find any significant sex by mating combination 
interaction on progeny phenotype.1 Moreover sex-linked characters (such as 
the orange colour in cats) are very easy to detect and there is no reason to 
suspect that the sex ratio in the huacaya population is different from the sex 
ratio in the suri population. Therefore a huacaya sire by suri dam mating was 
considered genetically equivalent to a suri sire by huacaya dam mating. This 
may not be true, and may warrant further analysis. 
The proportions observed for “pure” matings (i.e. suri by suri and huacaya by 
huacaya) were quite consistent throughout the four volumes. Two huacayas 
mated together gave a huacaya (in 99.87% of the cases) and the few-
recorded suris out of such matings can be regarded as recording errors. This 
is very much in favour of the huacaya genetic basis being recessive. 
Conversely, two suris mated together gave a suri in approximately 90% of the 
cases and a huacaya in approximately 10% . This is in favour of suri being 
dominant over huacaya. 
However, it was very surprising to observe some of the proportions from 
volume 4 of the Herd Book. Out of all the mixed matings, the progeny was 
61.54% huacaya and 38.46% suri (see Table 10), which is not in favour of S 
being dominant. One explanation may be that there were an unusually high 
proportion of suri parents carrying the huacaya trait in this sample. For 
example, in the 1-gene-2-alleles hypothesis, this would mean that a vast 
majority of the suri parents listed in volume 4 were Ss (heterozygous). The 
vast majority of animals recorded in volume 4 were born in 1995 and 1996. At 
that stage, the suri population in Australia was quite small and it would be 
interesting to follow up each parent listed in volume 4 for further analysis. 
Indeed, only sixteen suri sires appear in Volume 4, eight of which have 
huacaya progeny recorded in this volume. Moreover, volume 4 only records 
2,471 matings, of which only 26 were of the mixed type. Finally it should also 
be borne in mind that, unless specifically designated as suri, a newly 
registered alpaca would automatically be recorded as huacaya, by default. 
This was probably not common knowledge within the alpaca industry at the 
time. 
In volume 5, out of all the mixed matings, the progeny was 31.48% huacaya 
and 68.52% suri (see Table 11), which is in favour of S being dominant. In 
volume 6, the proportions were 25.83% huacaya and 74.17% suri (see Table 
12), almost the exact predictions returned by the Ponzoni model (or 
hypothesis 1) and the 2-genes hypothesis (or hypothesis 3) [see Table 15]. In 
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volume 7, the proportions were 22.35% huacaya and 77.65% suri (see Table 
13). Once again this seems quite in accordance with hypotheses 1 and 3. 
Note the trend observed over time. The proportion of huacaya progeny in 
mixed matings is decreasing and the proportion of suri progeny is increasing. 
This may again be in favour of the presence of a high proportion of suri 
parents carrying the huacaya and/or chili traits in the initial imported 
population. It would not be surprising that countries exporting to Australia took 
this opportunity to get rid of their “not so pure” suris at that stage. 
The combined results from all volumes, returns 27.57% of huacaya progeny 
and 72.43% of suri progeny in all the mixed matings (see Table 14). The 
statistical analysis indicated that the 1-gene-3-alleles hypothesis could not 
explain these results. It also indicated that it would be unreasonable to reject 
the 1-gene-2-alleles hypothesis or the 2-genes hypothesis for these results 
(14% risk of error). However, the latter is the only one, which can explain the 
presence of the chili type. Therefore, the 2-genes hypothesis is considered 
the more likely at this stage. 
The present analysis rests on two important assumptions: (i) that, within a 
given phenotype, each underlying genotype occurs in the same proportion 
and (ii) that the chili type was recorded as huacaya in the Herd Book (by 
default). These two assumptions can by argued against but we do not 
currently have any data to refute them. Moreover, the former assumption is a 
classic one, used in all genetic textbook.5 The latter assumption has been 
made because, unless specifically designated as suri, a newly registered 
alpaca would automatically be recorded as huacaya, by default. However, to 
be complete, it should be added that other assumptions would have resulted 
in different conclusions. In particular, if it is assumed that chilis have been 
randomly recorded as huacayas or as suris (i.e. 50% as huacayas and 50% 
as suris), then it is the 1-gene-3-alleles hypothesis which becomes the most 

likely (χ2=1.404, P=23.6%), whereas the 2-genes hypothesis becomes quite 

unlikely (χ2=31.03, P<0.1%) and the 1-gene-2-alleles is of course not affected 

(χ2=2.112, P=14.6%). This illustrates that it is absolutely necessary to know 
the exact proportion of chilis in the alpaca population to be able to draw any 
conclusion on the inheritance mode for fleece type. 
If the chili phenotype is found to be undesirable, it will then become necessary 
to eliminate the H allele from the suri population (2-genes theory). This may 
prove a very difficult exercise, due to the epistasis of the S gene over the H 
gene. Even when crossing suris with true sshh huacayas (not chilis), which 
are the only double recessive genotype, interpreting the progeny results may 
prove difficult. In effect, a huacaya resulting from such a cross does not prove 
that the suri parent is not carrying the H allele (see Table 7). However, a chili 
produced from a suri and a huacaya proves that the suri parent is SsHh or 
SsHH and is therefore carrying the H allele. Such suris should then be 
eliminated from any further breeding. However, to do so, breeders should be 
able to differentiate between the chili phenotype and the other two 
phenotypes. Therefore, provisions should be made for the chili type to appear 
on the pedigree registration certificates. Alternatively, chilis should be 
specifically excluded from the Herd Book. 
If the chili phenotype is found desirable, then drastic selection will not be 
required. However, it becomes even more important to make sure that this 
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phenotype can be recorded on the pedigree registration certificates and that 
chilis be judged separately at shows. 
In order to confirm the present results, it would be very useful to conduct a 
similar analysis with the data found in other registries (e.g. the American Herd 
Book) and to also study the progeny of the progeny recorded in the AAA Herd 
Book. 
It should also be said that many other models could have been tested in a 
similar analysis and may have resulted in a better fit. In particular, the 
hypothesis of co-dominance between two alleles, S and s, on the same gene 
seems to be quite attractive (SS suri, ss huacaya and Ss chili). This 
hypothesis has not been tested because it would seem that the chili types are 
quite rare, whereas, if such a hypothesis were true, all the progeny from suri 
by huacaya mating would be chilis. 
Finally, let’s make quite clear that this analysis only relates to alpaca fleece 
type. This is only one of the many characters associated with the fleece, such 
as lustre, fineness, density… etc. It is not possible that only one or two genes 
be responsible for all the differences observed between suri and huacaya 
alpacas. Most, if not all, fleece characteristics are thought to be the result of 
polygenic inheritance.3, 5 This point is highlighted by quoting the following suri 
breeders.3 P. Carney argues that “since the suris were a rare group of 
animals, it is possible that other genetic attributes locked up in that group will 
make a significant difference in ways other than the straight forward 
suri/huacaya difference [and that] there may, for example, be some genes for 
fineness and lustre restricted to the suri group.” Whereas W. Billington states 
that “the first cross [between suri and huacaya] does not always deliver the 
lustre, staple length or lock architecture of the true Suri.” 
 
 
CONCLUSION 
 
The statistical analysis presented in this paper has confirmed that the suri 
fleece type is very likely to be dominant over the huacaya fleece type. It has 
also shown that, if chilis were recorded as huacayas, the data recorded in the 
AAA Herd Book are not in accordance with a 1-gene-3-alleles theory, as the 
difference between theory and observation is statistically very highly 
significant (P<0.1%). Therefore either the 1-gene-3-alleles hypothesis is false 
or the Herd Book data are flawed. 
It would appear that the data in the Herd Book are more likely to be explained 
by a 1-gene-2-alleles or a 2-genes theory. However because the 2-genes 
theory sustains the existence of the chili type, it is put forward as the preferred 
theory. 
If alpaca breeders confirm the existence of the chili types, it then becomes 
necessary to record them in the Herd Book and for the industry to decide what 
to do with them. 
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