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Producing alpaca fibre for the textile industry

R. Morantel, A. Burgosl and J.P. Gutiérrez?
1PACOMARCA S.A, Av. Parra 324, Arequipa, Peru; rmorante@pacomarca.com
2Dpto. Produccion Animal, Facultad de Veterinaria. 28040 Madrid, Spain

Abstract

The textile industry has changed its way of buying fibre, looking for more fine fibre and paying
better prices for the finer categories. A change is needed in the type of animal that is bred, e.g.
an alpaca that produces more and finer fibre. Traditional methods of genetic improvement have
been applied in Peru with no tangible results so it is necessary to use modern methods such
as quantitative genetics. The objectives of selection should be focused on the current market,
selecting the best animals and reproducing them with advanced techniques achieving its rapid
distribution within the alpaca herds of Peru. Pacomarca is an experimental ranch founded by
the INCA group with the aim of acting as a selection nucleus from which genetic improvement
for alpaca fibre can spread throughout the rural communities in the Peruvian Altiplano. State-
of-the-art techniques in animal science, such as performance recording or assisted reproduction
including embryo transfer, are applied to demonstrate their usefulness in the Altiplano conditions.
Pacomarca has developed useful software (Paco Pro) to carry out the integral processing of
production and reproduction data. Mating is carried out individually, gestation is diagnosed via
ultrasound, breeding values estimated from a modern genetic evaluation are used for selection
and embryo transfer is applied to increase the selection intensity.

Keywords: Alpaca, genetic improvement
Introduction

Raising alpacas in the highlands of Peru is the only source of income for thousands of families.
These families make up the lowest social, economic and educational sector. The income for
the alpaca breeders is very low and is determined by two key issues that affect the quality and
quantity of the product offered to the market: the poor genetics of their animals and the lack of
knowledge (education) about modern farming techniques.

The alpaca fibre market has changed substantially over the past ten years. Finer fibre fetches the
best market prices to the detriment of courser fibre. There is therefore a great interest among
producers to improve the fibre quality produced by their animals. However, most breeders do
not know how to produce this kind of fibre, or do not have access to superior genetics that will
improve the quality of future offspring.

Due to various social, political and economic factors that have affected Peru in the last 40
years, the size of alpaca herds has fallen (90% are held by small farmers), private investment
in breeding has been almost non-existent and the genetics of animals have deteriorated greatly.
This genetic problem is the cause of the thickening of the fibre and the very low production
rates. However, raising a course fibre alpaca costs the same as raising an improved finer fibre
alpaca, while the genetically improved animal can fetch up to 10 times more income. Therefore,
the genetic rescue of fine fibre alpacas and greater production efficiency is essential to address
this type of breeding in the 21st century, leaving aside the empirical production patterns based
on ancient traditions.
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The Pacomarca project

In the absence of serious ventures and long-term (state or private) breeding centres for Alpacas
in Peru, it was decided to create Pacomarca in the year 2001.

The primary goal of the project was to install a model farm, modern and efficient, which carried

out a programme of raising and breeding alpacas using the best technology for producing fine

animals and guaranteed the provision of the basics for improving the quality of the national alpaca

herd in the hands of small producers. The Pacomarca project objectives can be summarised as

follows:

* Genetic improvement focused on the alpaca fibre required by the textile industry.

¢ Improving animal husbandry techniques allowing better production indices.

¢ Transmitting the knowledge gained to Andean producers so they can improve alpaca breeding
techniques.

* Becoming a genetic core that provides high-quality animal genetics to Andean farmers.

¢ Research genetics, reproduction, nutrition and other sciences related to the Alpaca.

Genetic improvement programme

The breeding programme of the Pacomarca farm aims to find the quality and quantity of textile
fibre needed today, so the selection objectives have been focused on the intended end market
where the alpaca fibre goes. To achieve this objective, quantitative genetics techniques were used
that have been successful in other species. The stages of the Pacomarca breeding programme
are discussed below.

Definition of selection goals

We must select only those traits that are economically relevant for alpacas. In the beginning
26 possible selection objectives grouped were analysed into Fibre Production goals, Biometric
goals, Phenotype goals and Yield goals. Taking into consideration the genetic correlations and
the importance of each objective, 9 objectives are currently used and divided into two groups
(Figure 1): Fibre (objective) and Phenotype (subjective)

The information for objective analysis of fibre is obtained through analysis of fibre sample.
Pacomarca animals are analysed once a year by OFDA 100. Until now, 11,553 analyses have
been carried out. For the phenotypic information a physical assessment is used at weaning, which

-Fibre diameter
. -Standard deviation
Fibre . o
(objective) | -Coefficient of variation

-Comfort factor
& PACOMARCA S.A. -Density
-Head

Phenotype ( .| eg coverage
(subjective) -Crimp/Curl

-Balance

Figure [. Selection objectives of Pacomarca.
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has been standardised for all team members. 3,950 phenotypic assessments have been performed.
In Pacomarca 100% of the population for phenotypic analysis and fibre is included.

Performance recording

It is not possible to make genetic improvement if there is no available herd to improve; herds
must be systematised and accessible for the project at all times. Pacomarca has developed the
PACO PRO software as a main support for the breeding programme (Figure 2). PACO PRO
management software can store and organise all data relevant to raising alpacas, saving time and
allowing the decision-making process to move on.

The information stored in PACO PRO covers:

¢ identification and pedigree identification of individual, parents, date of birth, sex;

¢ reproductive information: breeding, diagnostics, births;

¢ information on fibre: diameter, standard deviation, comfort factor, coefficient of variation;
¢ production information: type of fleece, weight, staple length;

¢ phenotypic information on density, crimp/curl, head, leg coverage, balance;

* medical information: treatments, diseases, defects.

Archive Ingreso Salida Manejo Herramientas Buscar Reportes Sistema Ayuda

WHIBS Y & & &3 Buscar_|

Ingresado por: Compra 628-ME

General | Eventos| Progenie | Observaciones| Geneslogia | Estada Fisico| Finura| Produccion |

e P~
o v |
oo

HU
Color:|[15%0]
Sexo:| [V Det de Ingreso |

|

(I[SERTTE (2006 FRAN MACHOS PLANTEL | =] T
Valor Actual: [ B Cancelx
l l_._Exaldar

[ET G [SALLALLI AP I m

Figure 2. PACO PRO software: individual identification of each animal in the Pacomarca breeding programme.
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Estimation of genetic parameters

You can only improve those parameters that have a high heritability. Pacomarca has been able to
determine the heritability for the main performance parameters of alpacas (Table 1 and Table 2).
Pacomarca has a cooperation agreement with the Univesidad Complutense de Madrid for
genetic evaluations of animals based on information from the software Pacopro using restricted

maximum likelihood, VCE.

Genetic evaluation

The genetic evaluation (Table 3) is the most reliable statistical estimation of genetic value of a
particular individual for a particular trait. Pacomarca uses BLUP (Best Linear Unbiased Predictor)
to determine the genetic evaluation of all alpacas in the programme. A genetic evaluation for a

Table |I. Estimated heritabilities (diagonal) and genetic correlations (over the diagonal) for the fibre and

phenotype in Huacaya.

MIC SD CONF CV

MIC 0.3694 0.7194  -0.968 0.0944
SD 0417 -0.79 0.7511
CONF 0.2546 -0.219
Ccv 0.3797
DEN

RIZ

CAB

CAL

BAL

DEN

-0.079

-0.257
0.1076

-0.296
0.2364

RIZ CAB
-0.3 -0.279
-0.52 -0.123
0.3318  0.2359
-0.477 0.1055
0.7251  0.2086
0.4198  0.3303
0.4254

CAL

0.0279
0.1105
-0.077
0.148
-0.145
0.0856
0.7646
0.4746

BAL

-0.134

-0.063
0.1019
0.059
0.2139
0.3672
0.9209
0.826
0.1484

Grey cells: the best alpaca for the trait.
White cells: the worst alpaca for the trait.

Table 2. Estimated heritabilities (diagonal) and genetic correlations (over the diagonal) for the fibre and

phenotype in Suri.

MIC SD CONF CV

DEN

RIZ

MIC 0.6988845 0.74988 -0.97548 0.08664 0.283993 -0.19308

SD 0.68429 -0.75836 0.7188  0.141035
CONF 0.56518 -0.1376  -0.33301
Ccv 0.60515 -0.05584
DEN 0.269231
RIZ
CAB
CAL
BAL

-0.15329
0.22377

-0.01802
0.43229
0.2854

CAB

-0.0349

-0.01
0.01625
0.03869
0.71481
0.63228
0.17598

CAL

0.1665
0.1305
-0.1865
0.0397
0.7919
0.4139
0.7897
0.3722

BAL

0.0341
-0.02
-0.049
-0.052

0.5728

0.6877

0.9356

0.7287

0.2585

Grey cells: the best alpaca for the trait.
White cells: the worst alpaca for the trait.
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given trait is the expected difference between the average value of the offspring of an individual
and the average value of the trait in the rest of the population. The value lets you determine how
much better or worse an animal is with respect to the mean for each trait, allowing the selected
alpacas the transmission of the best production traits to their offspring.

Genetic testing is carried out every year for all animals, based on these results; breeding decisions
are made, where the male complement the lack of females. Likewise with the results of genetic
evaluation animals can be selected for entering the embryo transfer programme.

Selection criteria

The two main tools of genetic improvement are the selection (to determine which individuals
are going to leave offspring) and mating systems (to determine how the individuals selected
will be paired). Breeding involves the processes of genetic evaluation and dissemination of
selected genetic material in which you can use artificial reproductive technologies such as
embryo transfer (ET).

Pacomarca uses the following breeding techniques:

¢ Individual breeding: for which replicated facilities designed to facilitate this work achieved
92% fertility.

* Embryo transfer: after the experience of genetic evaluations, Pacomarca has acquired the
ability to identify their best animals. However, a rapid genetic response is limited by the
number of offspring produced naturally, only one offspring born to each female per year.
To address this limitation, Pacomarca has initiated a programme of assisted reproduction
through embryo transfer. Males and females with the best breeding values were selected. Up
to six embryos, with an average of four, were obtained from each female and transferred to
females with high maternal capabilities. Thus, each female can provide four offspring per
year on average. Table 4 shows the summary of the data for embryo transfer in the 2009-2010
season, showing 68% of successful pregnancies and 60% of offspring born.

Table 4. Summary of embryo transfers production in 2009-2010.

n %
Donor females 25 -
Recipient females 145 -
Flushings 131 -
Collected embryos 101 77.10
Transferred embryos 101 77.10
Successful pregnancy 69 68.32
Offspring born 6l 60.40

40 Fibre production in South American camelids and other fibre animals



