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2010 was the international year of biodiversity 
 
http://www.biodiversityislife.net/ 

2002: Conference of Parties in Gothenburg. 
 
Signatories agreed to ‘halt the loss of biodiversity by 2010’ 

The targets were mostly missed…. 

http://www.biodiversityislife.net/
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SoWAnGR report produced by the FAO in 2007: outlines status, policy and best 
practice for livestock conservation, including genetics 
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AICHI 2020 targets 

 

Target 13: By 2020, the genetic diversity of cultivated plants 

and farmed and domesticated animals and of wild relatives, 

including other socio-economically as well as culturally 

valuable species,  is maintained, and strategies have been 

developed and implemented  for minimizing genetic erosion 

and safeguarding their genetic diversity. 

2020 Targets – applicable to both wild and domestic species: camelids fall into 
four categories!! 
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A concept developed BY plant breeders FOR plant breeders: does it apply to 
animals, though….? 

Maxted and Guarino (2006): “Genetic erosion is the 
permanent reduction in richness (or evenness) of 
common local alleles, or the loss of combinations of 
alleles over time in a defined area”  
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LOSS of genetic diversity: demographic isolation leads to genetic drift / mating 
among relatives leads to inbreeding… 

Generations 
1000 

1.0 

0.5 

Ne = 50 
Ne = 500 
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Ill-advised translocations or release of stock can ‘swamp’ local gene-pools, initially 
INCREASING but ultimately LOSING diversity if inappropriate genotypes are used… 
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Ill-advised translocations, designed to improve adaptability, can work in the 
opposite way if genetics is not taken into consideration… 
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• Two domestic forms (encompassing different varieties) 

• Two wild ancestors 
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effect 
Increase or 
decrease in 
genetic 
diversity 

Possible 
consequence 

Solution 

Translocation Admixture Increase initially 

followed by a 
decrease 

Loss of local 

adaptation 

DNA profiling of 

individuals and 
removal of 

hybrids 

Indiscriminate 
hunting leading 

to low 
population size 

Genetic drift and 
eventual 

inbreeding 

Decrease Possible loss of 
fitness, increase 

in juvenile 
mortality, fixation 

of deleterious 
traits 

Cessation and 
reinforcement 

with genetically 
appropriate 

individuals 

Trophy hunting Selection 

against larger 
males 

Likely increase 

due to lower 
reproductive 

skew 

Loss of 

reproductive 
fitness in males  

Cessation or 

implementation 
of sustainable 

harvesting 
strategy 

Fibre and/or 

meat production 

Directional 

selection, 
domestication, 

hybridization 

Decrease in 

genome-wide 
diversity, strong 

linkage 
disequilibrium 

Loss of 

adaptation to the 
wild 

Manage existing 

SAC domestic 
genetic 

resources more 
effectively  

(alpaca, llama) 
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Molecular analysis of wild SAC populations 

Marin et al (in review) 

 

	

Vicuña – almost eradicated under 
Shining Path terrorism – recovered to 
300,000 in Peru 
 
MUCH rarer elsewhere 
 
Guanaco – on brink of extinction in 
Peru (<1,000)  
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Northwest 

Junín 

Puno 

Central 

Andes 

Southern Junín 

Management units for vicuña in Peru based on  

nuclear microsatellite markers   
Marin et al (in review) 
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Tinco Cancha 

resembles Central 

Peruvian group, 

especially Pampa 

Galeras 

Transfers from Pampa Galeras to: Number of animals & 

Date 

Cañaguas (Parque Nacional Aguada Blanca-

Arequipa) 

40 in 1979 

Atoxaico (Junín) 395 in 1980;  617 in 1981 

Yanganuco (Parque Nacional Huascarán-

Ancash) 

108 in 1980;  100 in 1997 

community outside park  

What will the long-term effect of the Pampa Galeras – Junin 

translocation?? Ongoing process… 
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This photo 
appeared on 
Facebook in 
2009  

Killed for its fleece… 
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effect 
Increase or 
decrease in 
genetic 
diversity 

Possible 
consequence 

Solution 

Intensification Loss of 

adaptation to 
the natural 

environment 

Decrease if not 

studbook 
managed 

Loss of local 

adaptation, 
limited use 

Accurate 

studbooks, 
genetic 

management to 
maintain Ne 

Line breeding / 

assisted 
reproductive 

technology (in 
some cases) 

Loss of male 

effective 
population size 

Decrease Predominance of 

a few genotypes, 
loss of flexibility 

to environmental 
change 

Careful 

management of 
genetic material 

– gene-drop 
analysis 

Hybridization 

among domestic 
camelids 

Possible 

outbreeding 
depression, 

increase in trait 
variance 

Increase initially 

but uncertain in 
the medium 

term 

Gross and 

unpredictable 
phenotypic 

modification  

Molecular 

testing – 
identification of 

nucleus herds 

Hybridization 

with wild 
camelids 

Possible 

outbreeding 
depression, 

increase in trait 
variance 

Increase initially 

but uncertain in 
the medium 

term 

Wild camelids: 

loss of Ne  
Domestic 

camelids: need 
for intensive 

selection 

Establish high 

trait value and 
genetically 

‘pure’ domestic 
populations for 

further careful 
selection 
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Mitochondrial DNA is reciprocally monophyletic between vicuña and 

guanaco but NOT between alpaca and llama… 

Kadwell et al (2001) Proc R Soc Lond B 268: 2575-2584 

84 alpaca from Peru-

Chile-Argentina (suri 

and huacaya) 

 

54 llama from Peru-

Chile-Argentina 

 

10 known hybrid (3 

wari, 7 pacovicuna) 

 

21 guanaco (Peru, 

Chile, Bolivia) 

 

42 vicuna (Peru, Chile, 

Argentina) 

 



Nuclear DNA confirms the distinctiveness of the wild forms but 

highlights extensive gene-flow between domestic forms…  

Kadwell et al (2001) Proc R Soc Lond B 268: 2575-2584 
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Hybridization is rife in domestic camelids - in 80% of ALPACA (mainly 

mitochondrial) and 40% of LLAMA (mainly nuclear) 

It is not possible to determine if an alpaca or llama is a hybrid on 

the basis of physical appearance alone.  

DNA testing is needed to determine the genetic integrity of 

alpacas and llamas, especially for animals included in registries.  

Clear, well defined, genetic management is imperative 
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Identify and rescue of non-hybrid alpacas threatened with extinction  

2002 - 2006 

Genetically evaluate Peruvian alpacas  

Assess stock and evaluate the characters of economic importance relative to 

hybrids (Fibre, diseases and parasites) 

Vision: Scientific management strategies for non-hybrid stock with the 

breeders 

Vision: Establish a gene conservation programme 
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CANCHIS PROVINCE (CUSCO) 

Sampling, records and analysis 
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Animals Percentage 

Non-hybrid alpacas  6 

Not determined 2 

Hybrid alpacas 92 Fibre diameter in non-hybrid 

alpacas, Canchis Province, Cusco 

Diameter (μm) % 

16 – 18 9 

19 – 21 20 

22 – 24 26 

25 – 27 34 

28 – 30 9 

> 30 2 

Alpacas tested as ‘non-hybrid’ in Canchis have higher fibre diameters 

than fine fibred animals typically used for export 
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Highly selected fine fibre animals at Pacomarca have a higher 

percentage of non-hybrid genotypes and finer fibre (> 7 years old) 

PACOMARCA S.A. 
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fibre (um) Canchis Pacomarca 

  n % n % 

13 - 15 

16 - 18 3 8.6 

19 - 21 7 20 8 29.6 

22 - 24 9 25.7 9 33.4 

25 - 26 12 34.3 1 3.7 

27 - 29 3 8.6 3 11.1 

>  30 1 2.8 6 22.2 

Total 35 / 600 100 27 / 248 100 

Age correlates with fibre diameter 



G
e

n
et

ic
 e

ro
si

o
n

: 
d

o
m

e
st

ic
 c

am
e

lid
s 

Pacovicuña rearing was advocated by APRA in 2007 with immediate 

uptake but compromises both wild and domestic forms 

file://localhost/Users/janecwheeler/JANE/PPT%20presentations/2012/Spanish/Newton%20final%202012.ppt#2. Slide%202
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The ‘purity’ of this individual is unknown… 
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Joint project: Shanxi Agricultural, Cardiff, San Marcos (Peru),  

Bio Bio (Chile) Universities, CAS, BGI,    

Recent fieldwork in Putre and Lauca 
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