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DECAMA-Project: SUSTAINABLE DEVELOPMENT OF CAMELID PRODUCTS 
AND SERVICES MARKETED ORIENTED IN THE ANDEAN REGION 

C. RENIERI 

Dipartimento di Scienze Veterinarie, Vía Circonvallazione 93/95, I-62024 Matelica (MC), 
JT AL Y, carlo.renieri@unicam.it 

l. Context and objectives 
The airo of the project is to improve the quality of life of the rural population through the 

development of meat production of Domesticated South American Camelids (Lama and 
Alpaca). The objectives are: the improvement of camelid meat production, the suggestion of 
new production technologies, the proposal of technical, comrnercial and socio-economic 
interventions and services in order to support the development of the meat market and the 
exploitation of meat by-products, to obtain more added value, the development of scientific 
interchange and the technological transfer. 

2. Activities 
The activities are divided into 4 Work Packages (WP). Work Package 1 (Meat Products); 

section Fresh meat (1.1.): technological and nutritional characteristics of fresh meat, 
classification of carcasses, tenderisation of carcasses by electric stimulation; session 
Processed meat (1.2.), sub section Traditional products (1.2.1.): technological and nutritional 
characteristics of charqui; sub-section new products and new technologies (1.2.2.): new 
processed products, new processing methods for charqui, organic products; section Added 
value (1.3.): by products of meat; section Relationship between meat and milk production 
( 1.4.): human Andean population and milk, chemical composition of milk, lactation curve and 
relationship with growth, technology of milking . 

WP 2 (Market and Services); section Market. analysis (2.1.): demand and offer at the 
production and processing levels, different steps of the chain, final commercial value and 
productivity of chain, govemmental and macro-economical influences on the sector; section 
Certification systems (2.2.): innovation of products and processing, labels, certification 
systems, traceability; section Sustainability (2.3.): sustainability leve! of production, 
processing and distribution, safeguard natural resources, enhance income production and 
social responsibility of producers. WP 3 (Exchange of information/experiences): exchange 
between all the partners, transfer to the industrial sector, to the producers, to different policy 
decision points. WP 4 (Coordination and evaluation): project management. 

3. Expected results and outcomes 
Expected results and outcomes of the project are: certification system for nutritional 

content, classification carcasses system, standardisation of traditional and new processed 
products, development of new products and technologies, standardisation of meat 
conservation and processing, network of NGO's and institutions involved in the Andean 
region development, analysis of meat market, guidelines for the development of the meat 
chain, certification of the meat production and processing, decalogue of criteria for 
sustainability ofmeat chain, Web site ofthe project. 

Reference: 

Homepage, DECAMA, http://www.decama.net/ 
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ARTIFICIAL BREEDING IN ALPACAS 

J. L. V AUGHAN 

Cria Genesis, PO Box 406, Ocean Grove, Vic 3226, AUSTRALIA, vaughan@ava.com.au 

The development of artificial breeding technologies in alpacas will increase the use and 
allow more economic mov~ment of genetically superior animals nationally and 
intemationally. Generation intervals are relatively long in alpacas because males are slow to 
sexually mature and females exhibit an extended gestation (11.5 months), so conventional · 
breeding results in slow genetic gain. Assisted breeding leclmologies ·are being used to 
improve wool quality more rapidly than would otherwise be possible by natural mating in 
industries such as Merino sheep and Angora goats. However, the reproductive physiology of 
alpacas differs to that of other domestic livestock and remains poorly understood, therefore 
hindering the direct transfer of artificial insemination (AI) and embryo transfer (ET) 
technologies from ruminants to alpacas . 

Male alpacas produce low volurne, Jow density, high viscosity semen during an ejaculatory 
period lasting 15 to 20 minutes. There is extreme variation in semen quality ·both within and 
between males. It is essential to collect the bést quality ejaculate in the first instance to ensure 
maximum numbers of live sperm are available to inseminate after extension and preservation. 
The configuration of the artificial vagina (A V) used to collect semen must be adequate for 
each male to assume a natural mating posture to ensure a representative ejaculate is produced . 
The liner must have a suitable texture and be nón~toxic to sperm and the temperature must be 
maintained at 38~42° C. The high viscosity of semen makes it difficult to extract semen from 
the A V and to mix with extenders. The low density of semen means that few doses per 
ejaculate are available for AL Semen is deposited transcervically at the utero~tubal junction 
ipsilateral to the dominant follicle 24 hours after induction of ovulation in the female: While 
pregnancies have been easy to obtain from Al of fresh semen, it has been more difficult using 
chilled or frozen semen, despite post-thaw activity of up to 40 % using Triladyl® (Minitub) 
and Camel Buffer® (IMV) extenders. . 

The understanding of ovarían function in alpacas has been instrumental in the success of 
developing non·surgical, transcervical single and multiple ovulation ET. Females exhibit 
waves of ovarían follicular growth, with new waves emerging every 12 to 22 days. Follicle 
growth in the first 1 O days after new wave emergence is consistent regardless of subsequent 
interwave interval. Females are induced ovulators, and ovulate 30 hours after copulation when 
they have a dominant follicle of at least 6 mm on either ovary. A corpus luteum develops on 
the ovary at the site of ovulation 3-4 days after mating and secretes progesterone. If 
conception does not occur, prostaglandin is released from the uterus and induces regression of 
the corpus luteum 10-12 days after mating. The embryonic signal for maternal recognition of 
pregnancy must be transmined as early as Da y 1 O after mating in arder to ' rescue' the corpus 
luteum of pregnancy as the corpus luteum is the major source of progester6ne throughout 
pregnancy . 

Single and multiple ovulation embryo transfer results in alpacas in Australia 

No. of donors flushed 
No. embryos transferred 
No. 60-day pregnancies 
Percent pregnancies 

Single-ovulation ET 
340 
235 
146 
43 

Multiple~ovulation ET 
87 
185 
142 
163 
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WILDLIFE OR LIVESTOCK? DIVERGENT DEVELOPMENT PATHS FOR THE 
VICUÑA AS PRIORITIES CHANGE IN THE PURSUIT OF SUSTAINABLE 
DEVELOPMENT 

J. LAKER 

Macaulay Institute, Craigiebuckler, Aberdeen. AB51 SLD, U.K., j.laker@macaulay.ac.uk . 

The unparalleled success of the international conservation effort of the last 30 years to 
recover populations of vicuña from the brink of extinction has resulted in widespread 
ambitions to derive income from sales of its fibre. Vicuñas are local! y abundant in their four 
main range countries, to the extent that competition with domestic livestock for grazing 
resources is an increasingly importan! issue for pastoral altiplano communities. A condition 
for the relaxation of international regulations on trade under CITES has been that fibre 
harvesting should be non-lethal, and this has led to the establishment of a number of different 
models for exploitation based around the live capture, shearing and release of vicuña . 
Proyecto MACS, a research initiative with support of the EU INCO prograrnme has been 
investigating the ecological, economic and social implications of alternative management 
approaches. Liberalisation has resulted in different strategies emerging in different parts of the 
altiplano largely as a result of di verse policy priorities in the different countries. This paper 
reports results from Proyecto MACS to demonstrate sorne of the implications of these 
management strategies for the vicuña and its continued conservation . 
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MIXED CAMELID-SHEEP HERDS, MANAGEMENT PRACTICES AND 
VIABILITY ANALYSIS: SOME CONSIDERATIONS FOR A SUSTAINABILITY 
FRAMEWORK OF ANDEAN PASTORAL SYSTEMS 

D. GENIN 1 and M. TICHIT2 

1 IRD, Laboratoire Population, Environnement, Développement, UMR IRD-Université de 
Provence 151, Centre St Charles, Case 10, 13331 Marseille cedex 3, FRANCE, 
didier.genin@up.univ-mrs.fr 
2 INRA- SAD, 16 rue Claude Bernard, 75231 Paris cedex 05, FRANCE, tichit@inapg.inra.fr 

Andean pastoral systems developed original management strategies, such as herd 
diversification and controlled breeding, in order to cope with the highly harsh and uncertain 
environment they face. These strategies are sometimes difficult to assess on the so le technical 
criteria, and usually have to be analized on a long-terrn perspective. In this communication we 
aim to document how herd management strategies, particularly those related to herd 
composition (the proportion of llama and/or sheep) and to breeding and off-take practices, 
contribute to satisfy basic household needs and influence the sustainability of the pastoral 
system on the long-term. 

These considerations are based on previous studies carried out for almost a decade, 
· conceming the functioning of pastoral systems of the arid Bolivian highlands (Departrnent of 
Oruro). Particularly, an extensive survey to assess factors affecting herd composition, and a 
herd monitoring of 14 pastoral households made it possible to characterize numerical 
productivity at weaning related to differentiated breeding (uncontrolled mating practices vs. 
selection for mating of specific females in the case of llamas; high or low care on mother- . 
young relationship in the case ofsheep) and off-take practices (early slaughtering or selling of 
males just after weaning, or delayed off-take ). Finally, a m o del was built, using the viability 
theory, in order to put in perspective the incidence of these management practices together 
with climatic uncertainty on the long-term household survival. 

Results show that llamas and sheep play complimentary roles in the functioning of the 
overall system, due to their differentiated biological characteristics and management. Raising 
jointly these two species is viewed as a sound strategy to spread different kinds of risks 
(drought periods, disease outbreaks, possibilities of choice for animal off-take in relation to 
reproductive capacities, market price fluctuations). The dynamic analysis shows that a control 
of the llama flock breeding rate strengthens the evolution of the mixed herd only when the 
herd is large enough so that a low offtake rate satisfies the mínimum family income, and that, 
in all cases, a mixed herd is likely to be more sustainable than a specialized one. Thus, the 
sustainability of the system, which can be analyzed here in terrn of meeting essential 
household needs whatever. could happen, depends on the balance between the two species, 
managed with a variety of practices, and the wealth of the household. These considerations 
lead to propase a conceptual framework on the links between wealth of pastoral families and 
the range of practices they can mobilize in order to face environmental limitation and 
endogenous uncertainty related to decisions. Choices resulting of this balance will, hence, 
directly influence viability on the long-term of pastoral production units . 

GENIN, D., H. J. PICHT, R. LIZARAZU and T. TODRJGUEZ (Eds.), 1995. Waira Pampa, un 
sistema pastoril camélidos-ovinos del altiplano arido boliviano (a mixed camelid-sheep pastoral 
system on the arid bolivian highlands). ORSTOM-IBTA-CONPAC, La Paz, 299 pp . 

TICHIT, M., B. HUBERT, L. DOYEN and D. GENIN, 2004. Assessing sustainability ofpastoral 
systems in harsh and uncertain environment. Animal Research (in press) . 
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LINKING VICUNA CONSERVATION AND COMMUNITY AIMS: THE CASE OF 
BOLIVIA 

N. RENAUDEAU D' ARC 

School of Development Studies, University of East Anglia, 6 Trinity Street - NR 2 2BQ, 
Norwich, U.K., n.d-arc@uea.ac.uk 

Linking biodiversity conservation and commwüty development aims is the goal in 
intemational conservation policies and promoted by integrated conservation projects and 
programmes. In the case of conservation of vicuna within the Andean region, regional 
policies have shifted away from strict protection to sustainable use and comrnunity based 
management. The general argument behind this move is that the generation and distribution of 
benefits from commercial use of fibre at community-level is likely to encourage local 
conservation. 

This paper analyses this argument in Bolivia where sustainable use of vicuna and local 
participation is taking place in the absence of fibre commercialisation. The unit for accessing 
the legal right to sustainable use is the 'communal management area' assurned as the result of 
a collective actíon arrangement for vicuna conservation, management, generation and 
distribution of benefits. This paper reviews this assumption and the factors affecting it by 
analysing data collected during vicuna capture and shearing events in the Sud Lipez area 
(spring 2001) and Mauri Desaguadero area (spring 2002) based on participative observation 
and process documentation . 

Findings show that the motivations to participate in collective action depend on the degree 
and combination of two groups of factors: those linked directJy to past experiences ( e.g. state­
community partnerships, other development interventions) and those linked to the interna] 
dynamics of local communities ( e.g. issues of property rights and boundaries, power 
relationships ) . 

. - - ---- - -----·- __ .. _______ _,_ --------.~•E!-t~•. ::::Q••••-'•' 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • -

RAISING CAMELIDS UP THE ANDES - A YMARA INDIANS ANIMAL AND 
VEGETABLE FARMING COMPLEMENTARITIES IN CillLE 

l. M. MADALENO 

Department ofNatural Sciences, Tropical Institute, Andrade Street 8, 1170-015 Lisbon, 
PORTUGAL, isabel-madaleno@clix.pt 

During 2003 and 2004 surnmer months, a joint Portuguese-Chilean team field researched 
Aymara Indian communities in extreme northem Chile, a millenary ethnic group still 
stubbomly inhabiting hard to reach adobe houses settlements, located up the Andes and high 
oasis valleys, persevering against al! odds their nature respectful farming traditions . 

Ancestral solidarity chains were always vital for Indian camelid herders' survival because 
very few vegetable farming can be practised 3,800 metres above sea leve!, quinua being arare 
exception. Multiethnic occupation of the Andes and low valleys was closely intertwined with 
socio-economic complementarities from step to step, a sort ofarchipelago exploitation of the 
territory based in diverse ecological niches, characteristic of arid mountainous South 
American environments. Aymaras preferred to live in the high plateau though (average 
4,000m) where along the years they built many villages in support of their essential activity, 
pastoralism, customarily developed in the wettest areas of the heights termed bofedal. Carne! 
family species domesticated long ago were llamas and alpacas, resistan! to the cold and lack 
of oxygen, bred for meat, milk and wool. Animals and herders come down to lower altitudes 
during the winter, namely to the following Pre-Andes mountains leve!, being traditionally 
cared via communal cooperation. In the second agro-ecological step (3,000-3,800m) potatoes, 
com and fodder are cultivated in terraced slopes, irrigation channels having been present since 
immemorial times for scarce water distribution. As to the third leve! (2,000-3,000m) even 
nowadays it is subsistence agriculture dominated, diversified produce being river fed along 
the valleys, . where potatoes, yucca and capsicum were adaman t. F ollowing European 
colonisation these were replaced by maize, fig trees and vineyards, tended in rare striking 
oasis within predominan! cactus candelabra punctuated landscape. 

The paper portrays traditional cultural aspects related to camelids' husbandry as well as 
their curren! status in Northem Chile . 
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GENETIC PARAMETERS FOR COAT CHARAC'TERISTICS IN BOLIVIAN 
LLAMAS 

1 2 .. 2 2 M. WURZINGER , J. DELGADO , M. NURNBERG , A. VALLE ZARA TE , A. 
STEMMER3, G. UGARTE4 andJ. SÜLKNER1 

1 Department of Sustainable Agricultura! Systems, BOKU·University of Natural Resources 
and Applied Life Sciences, Vienna, Gregor~Mendei·Strasse 33, A~ll80 Vienna, AUSTRIA, 
maria. wurzinger@boku.ac.at · 
2 Insitute of Livestock Production in the Tropics and Subtropics, University Hohenheim, 
Garbenstrasse 17, D-70599 Stuttgart, GERMANY, valle@uni·hohenheim.de 
~ Universidad Mayor de San Simón, Cochabamba, BOLIVIA, caprino@albatros.cnb.net 
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Llamas display a great variability of fibre traits that determine the quality of the fleece as 
raw material. Delgado (2003) showed the variation between different populations in Bolivia . 
The population in the Province of Ayopaya, Department Cochabamba shows a high quality 
fibre. The aim of the study is to explore the genetic potential for thís population and to 
investigate possibilities for the developrnent of a breeding progra!nme. 

Fibre sarnples from 1869 single-coloured llamas were analysed with the optical fibre 
diameter analyser (OFDA). The following fibre traits were considered: Mean fibre diameter 
(MFD), standard deviation (SD), diameter of fine fibre (DFF), proportion of fine fibre (PFF) 
proportion of kemp (PK) and proportion of medullated fibre (PMF). The effects of type of 
llama, age, sex, coat colour and shearing interval were studied. The Th' ampulli type was 
superior to the Kh ·ara type in all traits. With increasing age all traits except for PFF increased . 
Comparing the two sexes, females showed better fibre quality. Light colours tended to be of 
better quality than darker ones . 

Heritabilities and genetic correlations were estimated using animal model procedures 
where all information carne from rnother·offspring relationships. Heritabilty estimates were 
0.33, 0.28, 0.36, 0.32 and 0.25 for MFD, SO, DFF, PFF and PK, indicating potential for 
genetic selection . 
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GENETIC DIVERSITY AND MANAGEMENT IMPLICATIONS FOR VICUNA 
POPULATIONS IN PERU 
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BrufordMW@Cardiff.ac.uk . . 
2 CONOPA - Coordinadora de Investigacion y Desarrollo de Camelidos Sudamericanos, 
Lima, PERU, webmaster@conopa.org 

The aims of this study were to elucidate the recent evolutionary history and current genetic 
diversity of wild Peruvian vicuña populations with the intention of identifying 
demographically independent 'management units' within these populations and to assess the 
likely genetic effects of past and . future management strategies, including the likely 
consequences of sustainable utilisation practices . 

Twelve populations were sampled throughout the range of habitat and reserve coverage in 
Peru since they were thought to have had relatively long histories of demographic isolation 
and were not thought to have been influenced by recent tr¡¡¡¡.slocations of animals from the 
Pampa Galeras reserve . 

Blood or skin samples were collected and analysed with eleven previously published South 
American camelid (SAC) microsatellite DNA markers (Lang et al., 1996; Penedo et al., 
1998) . 

These markers proved highly polymorphic and informative in Peruvian vicuña, with mean 
expected heterozygosity values over allloci varying between 0.377 (Tarmatambo) and 0.586 
(Lucanas 2). A total of 20 private alleles were found which may be explained by the 
relatively low levels of within population compared with among population diversity and 
indicates sorne leve! of local isolation and genetic drift. Therefore, vicuña populations in Peru 
seem to possess severa! interesting and sirong genetic featuí-es, which are a result of its 
biology, habitat occupancy, evolutionary history and management by people in the recent 
past. 

The implications of these results for the future management of the Peruvian vicuña are that 
there should be four demographic management units North~westem Junin, South Junin, 
Central Andes and Puno. Translocations of animals should only be carried out within the · 
same, but not between different management units. Free movement of individuals within 
localities must be ensured to minimise further inbreeding and genetic drift 
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EVALUATI()N:OF LABORATOR)' TEST RESULTS OF ·cAMELIDS;, MADE FOR. 
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Over the past ten years llamas and alpacas have become more and more p()pular in Europe. · 
For that reason many camelids were imported from countries outside of Europe, or relocated 
within the EU-region. Until today a protocol exists to test for ruminant diseases in llamas and 
alpacas before they are allowed to pass the border. Although camelids be long to . the separate 
suborder Tylopoda ("padded foot") within the order Artiodactyla, they iu:e quite frequently · 
misclassified as ruminants. · 

There are many differences between camelids and ruminants. One is, for example, that they 
are quite resistant to many goveriunent-regulated rwninant diseases. Since no special tests 

· exist to diagnose these ruminant diseases in · camelids, they are usually subjected to tests 
which are applicable to other species. · 
· Altogether 9391 tests on 2546 llamas ánd alpacas were evaluated in this investigation. : 
Among these, the most numerous tests were for Brucellosis (2535 cases), Leucosis (1499 
cases), BHVl (1619 cases), Tuberculosis (914 cases), FMD (738 cases), ·and· Blue Tongue· . 
(507 cases). In addition to these, resultS of severa! other ruminant diseases which were tested 
in smaller nurnbers of animals (typically less than 300) are also presented. : 

The laboratories which provided these results were located in Europe :(Switzerland, 
Germany, France, ltaly, Sweden, Finland), the United States, Chile, and Peru. The results of 
this study were negative for the majority of the diseases tested. For the case of Brucellosis,. 
0.9% of the test results were false positive .. The different laboratory t~sts and their results will 
be discussed in detail. · 
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EV ALUATION OF THE ALPACA GENEALOGICAL REGISTRY IN PERU 
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A study was made in order to evaluate the conduction of ~e Alpaca Geneal.ogical 
Registry (RGA), implemented by the Consejo Nacional de Camélidos Sudamericanos 
(CONA<;:S) in 1997. The genealogical reg~stry -is known as a tool· of genetic improvement. 
The alpaca registry involve~ the·following generational books: Identified (LAI), Definitive 
(LAD) and Pedigree (LCP). 

The present study was developed in 2003 in all the country, by means of field wÓrks and 
laboratory, focusing on three item5: (a) detennination of the real amount of alpacas in the 
different registry books; b) evaluation ofthe quaJification criteria in alpacas; ande) evaluation 
of the process of following animals into the RGA. TI1e study showed: a) 4,319 alpacas virere . 
registered in the RGA and distributed across 156 breeders, who were later catalogued as 
breeder leaders; b) 9.35% of the total evaluated alpacas (46,207) were regístered, existing a 
marked variation in the quality o f. the registered animals, which obligated to review the-'main . . 

racial parameters and to establish a better scoring system; and e) different interpretations were 
detected from the actual RGA statute, that caused. confusion and loss of registered animal 
information. Consequently, a technical proposal was elaborated that clearly describes the 
process of inscription and following in alpacas, as well as the conversion of the Provisional 
Book (LAP) into a generational . 

Registered alpacas in regions of Peru (2003) 

Region Breeders LAI LAD LCP TOTAL 
Puno 29 2057 14 o 2071 
Cusco 12 275. 5 o 280 
Arequipa 33 567 o · ·o 567 
Junin 43 839 89 .2 930 
Ayacucho 7 .24 o o 24 
Apwimac 18 201 o o 201 
Huancavelica 8 48 o o 48 
Lima 6 187 11 o 198 

TOTAL 156 4198 119 2 4319 
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TWO SELECTION METHODS APPLIED IN ALPACAS DURING THREE 
GENERATIONS FOR FIBER LENGTH, THICKNESS AND FLEECE WEIGHT 
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Twentyfour males and 202 offspring were evaluated in the application of two selection 
methods: the first is the comparison of the contemporany progeny from different males in a 
traditional mating system, and the second is based on the species specific biology with males 
choosing their females and building their harem . 

Both methods were applied during three generations of family selection at the first 
shearing and corrected in the second one. The following results were obtained: the genetic 
pararneters such as heritabilities, repeatability, and correlations between fiber length, fmeness 
and fleece weight were higher for the response and the efficiency of the family selection as 
compared to the contemporany descendents. When males were allowed to choose their 
females within the herd and the family selection was applied, better results were obtained than 
with the other rnethod. 

When the BLUP mulitvariate animal model was used, similar results were obtained as 
abo ve . 

It is suggested that if males choose their females and the harem rernains stable and family 
selection is applied, thc pro gen y are influenced by the selection of the si res resulting in better 
results in the parental generation than in the traditional organisation of reproduction . 
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TRANSV AGINAL EMBRYO BIOMETRY IN ALPACA (Lama pacos) . 
PRELIMINARY REPORT 
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In human obstetrics the transvaginal ultrasonography (TVU) by means of high frequency 
transducers has been described as a repeatable procedure for the earlier and more accurate 
identification of embryo/fetal structures. In view ofthese advantages, a study was designed to 
measure the gestational sac diameter (GSD) and crown-rump-length (CRL) by means ofTVU 
during the early pregnancy in alpacas. · 

Five adult female alpacas were examined from 12 to 60 days after copulation, in the 
Maridiana farm in Umbertide (Perugia, central Italy) . 

The pregnancy assessments were done by a microconvex 6,5 MHz transvaginal probe 
cOimected to an ultrasound apparatus (Logiq 100 PRO General Electric Medical System, 
U.S.A.), once a week. Sixteen embryonic vesicles and eighteen embryos were detected and 
rneasured. The geslational age (GA) valued by ultrasonic measurement of the GSD and CRL 
were in good agreement with the real gestation day, calculated consideríng as day O the 
mating day: the mean shifting .resulted in 0.00 ± 2.24 days by the CRL, and in 0.00 ± 4.12 
days by the GSD. 
The regression formula that describes the relationship between GSD and GA is: 
GSD: GA = (GSD + 33.982)/2.3777 R2 = 0.866 P>O.OOl; 
The regression formula that describes the relationship between CRL and GA is: 
CRL: GA = (CRL + 26.218)/1.3038 R2 = 0.970 P>O.OOl. 

These preliminary results indicate that the TVU could be an alternative method to the 
transrectal ultrasonography for the early pregnancy diagnosis in alpacas. In fact it is non­
invasive, well tolerated and repeatable, offering high quality image, precocity and reliability 
ofthe pregnancy diagnosis. . 

No ernbryonic loss was observed during our study, but for validation of this method could 
be important to assess the plasma concentrations of PGFza metabolite during the ultrasound . 
examination, considering that mechanical stimulation of the cervix and vagina may induce 
prostaglandin release in Camelidae . 
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EMBRYO TRANSFER IN CAMELIDS: STUDY OF A RELIABLE 
SUPEROVULATORY TREATMENT IN LLAMAS 
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Genetic irnprovement in camelids under Peruvian highland conditions is limited by the long . 
gestation period, by traditional schemes of breeding in comrnunities and by the breeding 
season from January to March.. The use of reproductive biotechnology such as embryo 
transfer would be an interesting altemative for genetic improvement in camelids but the 
development of protocols of super ovulation according to the special characteristics of 
camelids is required. The objective of tbe present study was to evaluate the response to super 
ovulation, embryo recovery rate and pregnancy in synchronized recipients . 

Female llamas 4 - 6 years of age were used. Animals were evaluated with ultrasound to 
determine presence of a follicle 2:. 7 .0 mm previous to a treatment of synchronization of the 
follicular wave. After 12 days ovulation was induced (Day O) and super ovulation was 
induced with 1 000 UI of eCG on Da y 2. ·Prostaglandin was used on Da y 5 and animals were 
mated on Day 6 with males of probe and on the same day females with the presence of 
follicles ~ 7.0 mm were synchronized as recipients. Non-surgical embryo collection was 
utilized .on Day 7 after mating with a 2-way balloon catheter passed through the cervix and 
flusbing each horn with 250 ml of medium. Embryos were evaluated and transferred to 
recipients. Pregnancy was evaluated with ultrasound on day 20 and 30 after embryo transfer . 

Number of follicles as response to the treatment of super ovulat_ion was of 11.2 ± 2.4 
follicles and the recovery rate was of 8.7 ± 1.5 embryos with a good quality and development 
but with differences in size. Embryo transfer was successful with a 42.8 of pregnancy 
determined by ultrasound on day 20 and 30_ after transference. Results obtained suggest that is 
possible to use embryo transfer as an altemative in a prograrn of genetic improvement in 
camelids . 
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THE INFLUENCE OF HIGH AMBIENT TEMPERATURE ON 
THERMOREGULATION, THYROID HORMONE AND TESTOSTERON LEVELS 
IN MALE LLAMAS (Lama glama) DEPENDING ON THEIR FIBRE LENGTH 
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High environmental temperature can cause heat stress in llamas and alpacas (FOWLER, 
1998). This phenomenon is probably correlated with the ability of animals to thermoregulate 
depending on their fibre length. 

The aim ofthe present study was to evaluate the influence of high ambient temperature on 
physiologic parameters, body surface temperature, thyroid hormones (triiodothyronine=T3 

and tetraiodothyronine=T4) and testosterone levels in llamas in relation to the fibre . 
12 fertile male llamas were housed in heated stables during the study. 5 of the animals 

were shom (< lcm), 5 animals were left unshom and 2 animals were shorn partly (middle of 
the body). After a short acclimatisation period, the anibient temperature was raised up to 30°C 
for 4 weeks. Subsequently the temperature was lowered during one week clown to 20°C, then 
the animals were allowed to recover for at least 7 weeks at 20°C . 

Rectal temperature, heart rate and respiratory rate were measured daily. In addition the 
body surface temperature was measured by infrared thermography. Serum thyroid honnone 
and serum testosterone Jevels were evaluated once a week . 

All animals showed higher respiratory rates (p<O.OOl) and rectal temperatures in the heat­
períod when compared with the recovery-period. Respiratory rate was above the physiological 
values in the heat period. The rectal temperature stayed within the physiological range . 

The shorn animals were able to cope better with the high ambient temperature and showed 
significantly lower rectal temperatures and respiratory rates during the heat-period compared 
to the half- and unshorn animals. The body surface temperature was significantly lower in the 
unshom regions of the animals compared to . the shom parts. The heat loss in the unshorn 
animals was concentrated on the ventral body regions (the thennal windows), which indicates 
that effective thermoregulation can only take place in this part of the body . 

In the heat-period the thyroid honnone levels (T3 and T4) were both significantly lower 
compared to the recovery-period. The two thyroid hormone levels were significantly 
correlated . 

The serum testosterone leve! showed a decrease one week after the heat.period, with a 
mínimum level 2 weeks later, followed by a slow increase with the levels still below the 
initial values until 6 weeks after the heat-period. There were no significant differences in the 
testosterone Jevels between shom and non shorn animals . 

The high ambient temperature significantly affected the physiologic parameters and the 
thyroid hormone levels in all llamas. In unshorn animals an effective thermoregulation can 
onJy take place over the thennal windows. Shorn animals can tolerate heat better because of 
the heat loss over the entire body surface . 
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SKIN LESIONS IN UK ALPACAS (LAU4 PACOS): PREVALANCE, AETIOLOGY 
AND TREA TMENT 
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South American camelids, especially alpacas, are increasingly popular in the United 
Kingdom. Reports received from breeders and veterinarians suggested that skin disorders in 
alpacas were common in the UK population, and treatment often unrewarding. A series of 
studies were undertaken in order to establish the prevalence of the skin condition!s, define a 
plausible aetiology, and consequently develop a protocol oftreatment. 

The members ofthe two British camelid breeders' associations were surveyed by means of 
a postal questionnaire. Given the lack of up-to-date data, the survey aimed to characterise the 
UK South American camelid population, and the prevalence and features of skin disease. A 
total of 3520 camelids were counted, of which 77.2 per cent were alpacas and 20.6 per cent 
llamas (L. glama). Occurrence of skin disease was reporü:d by 51 per cent of respondents . 
Zinc deficiency and ectoparasitism, presumptively diagnosed, were Iisted as the cause of 
disease by 31.9 per cent and 26.4 per cent ofrespondents, respectively . 

Based on the results from the previous study and the recurrent isolation of Chorioptes sp . 
mite in conjunction with skin Iesions from case material referred to the author, a study on the 
prevalence of mi te infesration in alpacas was initiated. A total of 209 alpaca in nine units in 
the south-west of England were included in the study .. Forty-seven (47/209; 22.5%) showed 
signs of skin disease. In the sampled population, 33 alpaca (33/83; 39.8%) were positive for 
Chorioptes sp. mite . 

The efficacy of Eprinomectin® vs. Ivermectin®, and the field efficacy of Eprinomectin® 
for the treatment of chorioptic infestation in naturally infested alpacas were assessed in two 
studies. No localised or systemic side effects were observed in either trial. The Eprinornectin® 
protocol employed in Study 2 proved highly effective at controlling parasitic burden in 
alpacas naturally affected by chorioptic mange mites. · 
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The applicability of sorne assays to evaluate the effectiveness of the. inunune function, as 
previously used in other animal species (e.g. pigs, cows and sheep), was tested in an Alpaca 
(Lama pacos) herd affected, since 2003, by Caseous Lymphadenitis (Corynebacterium 
pseudotubercolosis) and subject to a vaccination progranune against the causative agent. 

The vaccínatíon programme was initiated following failure of controlling the outbreak by 
isolation and treatment of the initially affected animals. 

An homotypic, autogenous inactivated and adjuvated (aluminium hydrossile) vaccine, 
administered subcutaneously at day O (A) and after 21 days (B) was used. 

Blood samples were collected by venipuncture ofthe jugular vein on days O, 21 and 42. 
Sample in EDT A were analysed for standard haematological parameters. Serum obtained 

from whole blood with no anticoagulan was tested for: lysozyme serum titration (expressed in 
J.lg/m), serum bactericidia determination (expressed in %), semiquantitative complement 
titration (expressed in CH50) and gamma immunoglobuline (by electrophoresis) and IgGs 
concentrations (by Radial Imrnunodiffusion tests). 
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COURSE OF GASTRO-INTESTINAL PARASITE AND LUNGWORM INFECTIONS 
IN SOUTH AMERICAN CAMELIDS ON A FARM IN CENTRAL GERMANY 
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A longitudinal study was performed in central Germany to obtain data on the saisonal and 
age-depending course of infections with gastro-intestinal parasites and lungworms in llamas and 
alpacas of a German fann where approximately 120 animals were kept in ·severa! groups on 
pasture throughout the year. Faecal sarnples offoals, yearlings and adult animals were collected 
in monthly intervals during a 12-month period (October to September) and exarnined using 
comrnon parasitological teclmiques (McMaster method, Baermann fwmel, coproculture) .. 

Eimeria ínfections: Both the highest prevalence and intensity of total Eimeria oocyst 
shedding were observed, independent from the saison, during the first months of life and were 
significantly higher in foals (mean maximurn: 16,000 oocysts per gram faeces, OPG) than in 
older animals (600 OPG). First, oocysts of E. alpacae, E. punoensis andE. /amae were detected 
in the faeces; shedding of E. macusaniensis oocysts started iri the 2nd month of life. E ivitaensis 
oocysts were sporadically found. · 

Gastro-intestinal helminths: The highest prevalence of trichostrongyle egg shedding 
(Haemonchus, Ostertagia, Trichostrongylus, Cooperia) was observed in late summer. Foals and 
yearlings showed higher trichostrongyle egg counts (maximtun 450 eggs per gram faeces, 
EPG), on average, than adult ~s (maximum 150 EPG). Eggs of Nematodirus spp. (N 
battus and others), Strongyloides, Trichuris, Capillaria and Moniezia were repeatedly detecteq, 
mainly in the faeces of foals and yearlings. Trichuris egg counts were sporadically very high 
(maximum 2000 EPG) in sorne animals suggesting a possible risk for clinical disease . 

Lungworms: Patent infections with the bovine Lungworm (Dictyocaulus vfviparus) were 
found in dams and yearlings, and a few animals showed slight signs of respiratory disease . 
Maximum shedding of lungworm larvae (14% in dams, 47% in yearlings) was observed during 
the winter months. There were hints that severa] animals imported from The Netherland had 
been the so urce of the lungworm infection on this farm . 
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Three different kinds of case studies in alpacas are presented. 
Firstly the aetiopathology of an acute kidney failure in a 6 months old female alpaca, caused 
by a systematic yeast infection is· described. The animal had a major disorder to urinate. The 
urine analysis showed high contents of Candida albicans. Although the animal could urinate 
again during the treatrnent, it died after two weeks. As the pathological and histological 
analysis revealed, there was a high inflamatíon, caused by a endomycosis, especially in the 
kidney, pancreas, spleen and myocardium tissue as well as in the cerebric. 

The second case describes the application of a herd specific vaccine against 
pseudotuberculosis in an alpaca herd of 8 animals. Corynebacterium pseudowberculosis was 
isolated during the bacteriological examination of the lymph knots. From this strain a herd 
specific vaccine was made. During the vaccination period the animals with increased lymph 
knots showed distinct visual signs of improvement. After 2 animals died at the beginning of. 
the vaccination period, no further deaths occurred. 

The third case describes the clinical aetiopathology of a 3 year old mal e alpaca infected by 
the borna virus. While the animal showed distinct signs of.lameness on the hind limbs, the 
blood parameters had almost normal values. X-rays suggested hypoplastic cristas of thé 
knees. Since during the course of the disease the animal showed increasing signs of ataxy it 
had to be put down. The pathohistological examination of the brain revealed the existence of a 
highly, non-sanious Encephalitis, which was characterised by distinct lymphocytic and 
perivascular infiltrates. PCR and inunwte histology confinned the occurrence of the Boma 
virus. The examination of the three remaining camelids ·of the herd for Sorna virus antibodies 
produced negative results . 
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The objectives of the present work were: to analyze the lactation curve, to study the 
characteristics of the main components of llama milk (Lama glama) and to evaluate the 
growth rate of the foals according to the days of sampling post partwn (pp ). 

The volume of the milk and the percentages of total solids, protein, fat, ash and whey 
protein, as well as the growth rate of the foals were evaluated in 6 mature llamas, of second 
birth and second lactation and their progeny maintained Wlder conditions of traditional high 
Andean pasture rnanagement. 

Milk sampies were taken at days 1, 7, 30,60, 90, and 120 post partum. The taking of the 
samples was carried out between 12 am and 2 pm after fixing a muzzle to the foals in order to 
prevent suckling. The milking was carried out manually by placing the animal in a Lateral 
posítion. The weight of the foals was regístered immediately after the extraction of the milk. 

The results obtaíned until day 120 pp show that in average, milk.volwne reached its peak 
by da y 60 pp. The percentages of total solids, protein, ash and whey protein decreased with 
lactation length, whereas the percentage of fat increased during lactation. The growth rate of 
the foals increased continuously . 

In the following Table the averages obtained for each of the traits recorded are swnmarized 
across the 6 females . 

Summary of results obtained until day 120 post partum (pp) across 6 female llamas 

Days of Total Ash Fat Protein Whey protein Weight of Mil k 
sampling Solids foal vo1ume 

1Im) (%) (%) (%) (%) (%) (k2) (mi) 
1 20.41 1. 18 2.26 12.3 4.13 10.75 101.67 

7 17.74 0.83 4.88 5.93 1.14 13.58 165.83 

30 15.53 0.78 4.06 4.68 0.95 18.00 190.33 

60 14.55 0.75 3.5 4.67 0.97 24.83 207.33 

90 15.08 0.74 4.03 4.23 1.34 29.00 126.00 

120 13.70 0.68 3.2 3.31 0.68 35.00 112.00 
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To investigate whether observed differences in glucose tolerance testing in New World could 
relate to the species tested or the gender of the subjects, data were compared from different trials 
using similar protocols and methods of analysis. In total, 5 adult female llamas, 9 adult llama 
geldings, and 22 adult gelded alpacas were administered 0.5 glkg glucose asan intravenous bolus 
after an ovemight fast. Blood was Withdrawn for glucose detennination before the bolus and 15, 
120, and 240 minutes afterward from all carnelids, and also 30 and 60 minutes afterward from all 
but 8 alpacas. Additionally, theoretical volume of distribution for glucose was calculated for all 
camelids at the 15 and 30 minutes time points. 

Concentrations and the differences between the measured concentration and · baseJine 
concentration were each compared for differences between the three groups based on species and 
gender. Theoretical volumes of distribution were compared between the 3 groups for the 15 and 
30 minute time points. Gelded alpacas had significantly lower absolute glucose concentrations 
and changes in glucose concentration than female llamas from 15 through 120 minutes after 
glucose administration, and than gelded llamas from 15 minutes through the conclusion of the 
tria l. 

There were no differences in absolute glucose concentration or change in glucose 
concentration between the 2 genders of llamas. Alpacas had a significantly greater estimated 
volume of distribution for glucose at both 15 and 30 minutes than either gender of llama. 
Estimated volume of distribution was not different between genders of llama at either time point. 
In the absence of data suggesting faster glucose clearance in alpacas, these fmdings suggest that 
alpacas may have a greater volume of distribution for glucose than llamas, and hence potentially 
require different dosing regimens for medications that distribute throughout the extracellular 
fluid companment. They al so suggest that the lower insulin response to hyperglycemia identified · 
earlier in alpacas may be the result of lower peak glucose concentrations, not a greater degree of 
pancreatic insufficiency. 

o 
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ALPACA NUTRITION AND ADAPTABILITY AT WORLDWIDE LEVEL 
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All of the experts will agree with the fact that nut.rltion ís by far the mosr important factor 
in the life and development of a Camelid or any other specie in the world for the same matter. 

The difference between well nourished animals toa malnourished one can many times be 
visible to human eye, the problem rises when the hwnan eye can not detect these deficiencies. 

Y et, there is not an absolute feeding practice for Camelids and the reason líes on the fact 
that nutrition is and must be adapted directly to the environment where the camelids reside. 

· Furthennore in order to understand and be able to adapt llamas and alpacas in any location 
worldwide, it is necessary to comprehend how they subsist in their native environment. 

Through our experience exporting and breeding alpacas in more than 8 countries in the . 
world, we have found that the key elements in order to achieve full and successful adaptation 
of our camelids, are and have been; creating and feeding the correct diet with supplements, 
amino acids and minerals. All of them used as complements of their new enviroÍunent and at 
the same time the correct diet has helped us. achieving a smoother health transition from their 
native land to new territories. 

Every country, every state and even every farrn within the same province can have different 
nutrients in their soil; therefore the necessary nutrients for each fann 's herd must be treated 
individually. Generalizíng nutrition without taking into consideration the individual 
constituents of the specific new environrnent or fann could be of dreadful and deadly 
consequences. 

Therefore, we would like to share with other farmers the knowledge we have gathered 
through the last 9 years, from first hand experience in adapting successfully more than 1000 
alpacas around the world. In many instances we have counted with the absolute expertise of 
several well known veterinarians, other times tbey have come to us to ask our opinion and 
observations in the fields where our alpacas live. 

Our talk would be divided in 3 chapters: 
Alpaca's Natural Habitat.· Environment and Activities. 
Alpaca's capacity to adapt to new environments and activities. 
Alpaca breeder's responsibility to help the adaptation process by providing 
the correct diet in the new environrnent for the alpaca . 

aw 
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The scarce wealth of the Andean rural territories imposes the necessity to favour the 
economic development to improve the income of the population, the hygienic state and the 
quality of the products of animal origin (fresh and transformed rneat). To start the 
development, according to a market logic, it is necessary to pursue the objective of the 
creation of income in the agricultural enterprises and to safeguard the natural resources 
(environment, water, livestock) . 

The principal interventions of agricultura! policy that could favour the development consist 
in the offer of: · 
1 - professional technique and fann economic training services; 
2 - infrastructures for the offer of the products on the market. Particularly, to stimulate the 
fonnation of co-operative and/or producers' associations for the common marketing of the 
agricultura! products, to offer rational structures of butchery and systems of meat transport 
from the agricultura! centers of production to the urban market. 

The purpose of this paper consists of illustrating the first results of a comparative analysis 
on the formation of the in come and the calculation of the production cost of camelids meat in 
sorne cases studies, groups of 5-7 farms with breeding of llama and alpaca representative of 
the more diffused Andean realities on the territories of Peru, Bolivia and Argentina 
(Abbadessa et al. 2004) . 

The data are technical (endowment and quantitative and qualitative variations of the 
production factors) and economic (products sales and· varying and fixed expenses of the 
enterprises) and they refer to the year 2003. The source of the data is represented by sorne 
farms groups, homogeneous from the point of view of the productive system and the 
endowment of the production factors. The collection of the data has been conducted by 
technicians, with the use of a homogeneous questionnaire for the different countries, tluough 
business visits and direct interviews to the agricultura! entrepreneurs . 

The analysis results consist in the elaboration of balance sheet (calculation of the income 
and the unitary production cost of alpaca and llama meat) in tluee farms groups of Peru and 
three farm groups of Bolivia . 

In the Andean territories the conservation of an agriculture of subsistence is not able to 
guarantee an adequate life quality for the population. The change of the public politics with 
the adoption of interventions that gradually directs the agricultural producers toward a market 
economy able to satisfy the environmental and economic sustainability seems the most 
suitable choice . 
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To develop a system that determines the quality ofthe carcass of domestic South American 
camelids and to improve their valuation for their morphology in the market, carcasses of 25 
male alpacas of 16 months of age were classified by a subjective method of visual evaluation 
of the conforrnation of the leg muscles and the croup. There was a range of five classes: 1) 
poor, 2) normal, 3) good ,4) very Good, and 5) excellent. The results demonstrated that most 
ofthe animals (84 to 96%) were within the classes 2 and 3 (normal). The conformation ofthe 
intemal pro file of the leg in alpacas presented the fonn of a closed "V" in class 1, and in those 
of class 3 the profile showed a tendency to fonn a "Y", with slightly convex muscles. The 
classification of fat covering considers five regions each with five grades whose results 
demonstrated that the carcasses presented a scarce development of subcutaneous fat and 
carcasses classified in classes 3, 4 or 5 were absent. 

The indexes of compactness calculated by objective measurement of the ratio between 
carcass weight 1 length of carcass, varied between 0.23 to 0.37, the ratio between croup width 
1 length ofleg varied between 0.40 to 0.49; the latter one indicated that the alpaca has a more 
lengthened than compact morphology. The correlations between these indexes and the 
subjective classification reveal that the most appropriate procedure in qualification is for the 
croup conforrnation, which was highly correlated (r = 0.61 and 0.57). By multiple regression 
models were obtained in which the width of the tarsus (measurernent F) and width of the 
croup influenced the weights of leg and loin. The croup width has more influence than the 
length of the Jeg on the carcass weight, the same variable influences positively the area of the 
muscle Longissitiws dorsi, whereas the length ofthe carcass has a negative effect on the same 
muscle (P <0.05). 
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Until recently, the fiber of llamas had no market value in Bolivia because the textile 
industry considered it as a very thi.ck fiber (30 - 70 ~) . This situatíon caused the producers to 
dehaír the fiber in order to commercialize it as alpaca fiber. Actually, various studies were 
conducted to develop a proper label, because the good physical characteristics of llama fiber 
received attention in the market. In the Barna population a large genetic variation exists 
(Lauvergne 1999) and three types of llamas were identified: Q'ara (rneat type ), Tarnpulli 
(fiber type) and lntermediates (double purpose) which are differentitated by the fleece 
structure. The manual dehairing results in increased economic income for the produéers. 
Different main factors are discussed influencing the quality of llama fiber suchs as: type, age, 
colour, region and others. The present study revealed that the effect of the manu<il dehairing is 
under the influence of three main effects: the age, the type and the region. The age influenced 
the fiber quality resulting in significant differences (p <0.05) between llamas of one, two or 
three years. Best fineness was found iri the youngest animals (22.63, 22.66 and 23.91 ~ , 
respective! y) for undehaired fiber. These means were imporved through the process of manual 
dehairing resulting in 21.49, 21.27 and 22.91, respectively~ The influence of the genotype was 
significant (p <0.05) with rneans of 22.76, 23.15 and 23.29 ~ for Tampulli, lntermediate and 
Q'ara animals, respectively (undehaired fiber); after dehairing, the mean fineness was 21.60, 
21.95 and 22.12 J..l., respectively. The analysis of the percentage of fine fiber showed that the 
major proportion was found in Q'aras (91.81 %), followed by Tampullis (91.73%) and 
Intermediares (9 1.57 % ). This result is explained by the douple coat of the Q ' ara which 
facilitates the dehairing process. 

The environment influences the expression of the genetic potential in that each region has 
its own genetic variability and environmental characterstics that determine the quality 
pararneters of the fiber. In case studies, different regions were studied: Quetena (wet Puna, 
"Bofedal") and Tomave (dry Puna). More Tampulli were found in Quetana, followed by 
Intermediates, whereas in Tomave Intermediates and Q' ara were ·more abundant than 
Tampulli. Des pite of regional differences, manual dehairing improved the quality of the fiber. 
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The objecüve of this work is the evaluation of color and texture parameters and the 
quantification of fatty acids and conjugated linoleic acids of fresh meat of Arg~ntinean llamas · 
(Lama glama).The first stage ofthe research work has been perfonned with 12 male animals 
of 21 months old, fed for sorne time previous to this study in an experimental field located in 
the La Pampa Province. They were slaughtered according to the methodology used for cattle. 
Samples of shortloin (Longisimus dorsi muscle), "Peceto" (semitendinus muscle), "cuadrir 
(glureous medium muscle) were obtained. For the quantification of fatty acids and conjugated 
línoleic acid (CLA) two grams offat were extracted from each loin (Longisimus dorsi muscle) 
following the teclmique described by Folch (1957) and using a methanol/chlorofonn solution . 

The average values obtained from the samples show that the Llama meat (LD) contains 
47.80 mg ofCLA/100 g ofmeat, SD ± 8.51. The.following fatty acid profile was found in the 
samples: myristleic acid: l . 93 %, pentatonic acid: 0 .94%, palmitic acid: 21 , palmitoleic acid: 
2.97 %, hexadecadienoic acid: 1.01 %, heptadecenoic acid: 0.43 %, estearic acid: ~9.4 %, 
vaccenic acid: 4.38 %, oleic acid: 24.38 %, linoleic acid: 8.37%, 9 cis, 11 trans·linoleic 
conjugate CLA, 1.41 %, linolenic acid: 3.72 %, arachidic acid: 0.30 %, eicosadienoic acid: 
0.13 %, arachidonic acid: 3.44 %. These results are similar to the ones obtained by 
Patkowska·Sokola et al. (2002) in other ruminant species. The color was measured 48 h post­
mortem using a spectrophotometer Minolta CM-508 d using iluminant D65 and a 1 oo 
standard. Nine color detenninations were made in each samples following the 
recomrnendations of the American Meat Science Association for color measurements in meat. 
Low reflectance glasses were placed between the samples and the equipment. Color 
parameters were analysed as lightness (L *), redness (a*) and yellowness (b*) and the colour 
differences (ilE) of the CIELAB color space. The reflectance spectra, every 1 O nm, between 
400 and 700 nm were also obtained. The average value of the meat samples indicate that the · 
luminosity (L *) of the "Peceto" was of 34.52 % 3.61 of the "Cuadril" 31.06 ± 2.40 and of the . 
shortloin 31.82 ± 2.40. The coordinate a* ofthe -Peceto" was 6.98 ± 1.61, of "Cuadril" 7.35 ± 
1.78 and of shortloin 6.73% 1.78 . The average values for the coordinate b* in the "Peceto" 
was 6 .99 ± 1.32, in the "Cuadril"' 6.4 ± 1.64 and in the shortloin 6.22 ± 1.64. The color 
differences (ilE*) for the "Peceto" were 12.76 ± 2.4, "Cuadril" 12.76 ± 2.44 and shortloin 
12.29 ± .2.44. The texture was measured using a TZ-TA-TX2 (texture analyser according to 
Warner- Bratzler). Each sample was then cut into 10 pieces of 10 x 10 mm x 15 mm (wide x 
long x thick) parallel to the longitudinal axis of the sample. They were cooked wrapped in 
aluminium foil in a revolving oven at 200°C till the inner sample temperature reached 70°C . 
The following average shearing force values were recorded (in pounds): "Peceto" 14.03 SD ± 
0.80, cuadril 11.74 ± 1.30 and shortloin 13.11 ± 1.70. In f4e second stage of this research 
work (August 2004) meat samples of 25 animals were analysed. A comparison with the 
previously mentioned values will be carried out, among 25 animals located in Cieneguillas 
(Jujuy), considering ·that these animals are under different feeding and productive conditions 
than in the Province of La Pampa. Thus, it will be possible to evaluate how much these 
conditions affect the colour and texture of the llama mea t. 
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THE BIOLOGY OF FIBRE PRODUCTION 
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School of Biological Sciences, University of Aberdeen, Hilton Campus, Aberdeen, AB24 
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Camelids produce commercially important fibres from hair follicles which are embedded 
in the skin and have close similarities to those of other fibre-producing animals. The fibre 
product is largely determined by the characteristics of the follicle of origin (Galbraith, 1998). 
Two types of follicle have been characterised, namely primary follicles which are usually 
larger and produce fibres which are longer and have a greater diameter than fibres from the 
more numerous secondary follicles with which tbey are associated anatomically. Fibres 
produced by secondary follicles have greater value and animals with high ratios of secondary 
to primary fo1licles are generally favoured in breeding programmes. 

Studies, particularly in sheep and more recently in mouse have given a fascinating insight 
into cellular and molecular events of hair follicle morphogenesis (Millar, 2002). Embryonic 
tissues involved are the mesodermally-produced dermis which interacts, and exchanges 
chemical signals, with the overlying ectodermally.:.derived epidermis. The result is a 
conically-shaped follicular structure of epidermal cells, which extends into the dermis and 
which has at its base, a small cluster of specialised dermal cells called the dermal papilla 
(DP). Dermis and epidermis are separated by a continguous basement membrane. The 
size/volume of the DP affects the number of epidermal fibre·forming cells and hence the 
diameter of the hair fibre. The DP also has an essential role in detennining the fate of the 
epidermal cells in the follicle bulb. These "keratinocyte" cells divide and depending on their 
position with respect to the DP differentiate into supporting structures or keratinise into. cells 
of the hair fibre ( an incomplete process in the formation of rnedullated fibres). 

The activity and anatomical structure of post-natal follicles vary according to species and 
Jocation on the body. All follicles are characierised by cycles of fibre growth which differ in 
Jength of active growth (anagen) followed by no growth (telogen) in which ~piderrnal cells in 
the lower bulb matríx have undergone apoptosis (programmed cell death). Regeneration 
involves the production of a new bulb matrix with existing DP and the shedding of the fibre 
produced in the previous anagen phase. Influences such a photoperiod (melatonin, prolactin), 
androgens ( 5 ·alpha dihydrotestosterone) and members of a range of growth factor families ( eg 
EGF, FGF, IGF, TGF and receptors) variably act in intercommunication between dermis and 
epidermis. In addition, signalling pathways involving gene products such as WNT, Sonic 
hedgehog and FOXN 1 are becoming increasíngly implicated in regulation of activities such 
as follicle development, cycling, shape and polarity (angle of the follicle in skin) and 
epiderrnal cell differentiation. Other features or'follicles may include the presence ofpigment­
producing melanocytes in the matrix of the bulb. 

· Tne paper to be presented will consider the above topics and others including supply of 
nutrients such as minerals, vitamins and amino acids in influencing rates of keratinocyte 
proliferation and differentiation and effects on yield and quality of fibre produced . 
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DECAMA-Project: PRELIMINARY DATA ON BOLIVIAN LLAMA SKIN 
FOLLICULARSTRUCTURE 

T. LUSKY1
, A. VALBONESI 1

, T. RODRIGUEZ2
, C. A YALA2 and M. ANTONINI3 

1 Dipartimento Scienze Veterinarie, Universita di Camerino, 62024 Matelica, ITALY, 
alessandro.valbonesi@unicam.it 
2 Universidad Mayor de San Andres, La Paz, BOLIVIA, rodriguezctOI@hotmail.com 
3 ENEA C.R. Casaccia Biotec -Agro, S. M. di Galeria. 00060 Rome, ITAL Y, 
antoninim@casaccia.enea.it 

Thirty llama kids of different sex and type "Q'aras" (or carguera) and "T'amphullis", bom 
between January and April 1998 at the Patacamaya Experimental Station in Bolivia, were 
chosen for determining the age at which the hair follicles reach !he maturity, as well as for 
comparing the skin follicular structure and activity among these different types of Bolivian 
llamas. 

Skin biopsies were taken from the right mid costal region at 2, 4, 6, 8,10,12 and 14 months 
of age in arder to monitor four follicular parameters: i) ratio of secondary to primary follicles 
(S/P), ii) percentage of active primary follicles (PAP); and, iii) percentage of active secondary 
follicles (PAS). The biopsies were immediately fixed in Bouin solution and later dehydrated 
in a graded ethanol series and embedded in paraffin. Transverse sections of 7 ¡.tm were then 
cut with a rotary microtome and stained by using the Sacpic procedure, modified by Nixon 
(1993) . 

As a general trend, the PAP parameter reached a maximum value at the IO'h month anda 
mínimum value at the 141

h month, while the PAS parameter reached a maximum value at the 
8'h month and a mínimum value at the 4th month. The mean value of the S/P parameter in the 
Q'aras type was found to be 5.35 with a maximum value reached at the 2nd month, while the 
minimum value was seen at the 61

h month. In the T'amphullis type the mean value was found 
to be 5.45 with a maximum value at the 4th month anda mínimum at the 12th. 
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V ARIABILITY OF VICUNA FIBRE DIAMETER IN THE PROTECTED NATURAL 
AREAOFPERU 

J. A YALA1
, M. LOPEZ2 and J. CHAVEZ3 

1 Instituto Nacional de Recursos Naturales -INRENA, Pasaje Salaverry 133 Surquíllo, Lima 
034, PERU, juedayala@hotmail.com 
2 Universidad Nacional Agraria La Melina- UNALM, PERU 
3 Instituto Interamericano de Cooperación para la Agricultura, PERU 

Fibre samples from one hundred two younger and older, male and female vicunas were 
collected during Chaku Festival 2000, in the National Reserve Pampa Galeras - NRPG and 
National Reserve Salinas y Aguada Blanca - NRSAB, , in order to analize the phenotypic 
variability of mean, standard deviation and coefficient of variation of the fibre diameter 
within and between populations. The Sirolan Laserscan rnethod was used to rneasure lbe 
mean fibre diameter of vicuna samples, which were corrected for sex and age effects. 
Components ofvariance were estimated using a nested design. The result.of mean diameter in 
both populations were: 13.37 micron (NRPG) and 13.82 micron (NRSAB) (P<0.05). The 
component of variance between populations (cr2p) was lower than that within and between 
animals (¿8 and ¿w), for the mean (cr2p = 0.09 ,..?, ~B = 0.28J.i and cr2w= 0.27J.L2

) and the 
coefficient ofvariation offibre diameter (cr2p = 0.205%2

, cr2
8 = 0.67%2 and cr2w= 26,9 %2

). 

The component of variance between anirnals contributed 45% to all variance of the mean. On 
the other hand the component of variance within animal contributed 96 % and 97% to all 
variance of the standard deviation and the coefficient of variation of mean fibre diarneter. The 
genetic variance and permanent environment contributed to the variation in fineness, and 
special envirorunental variance influenced the uniformity of vi cuna fibre. · 
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DECAMA-Project: WOMEN OF MOUNTAIN IN BUSINESS OF CHARQUE OF 
LLAMA 

A CLAROS GOITIA, J. L. QUISPE, A. CLAROS LIENDO and J. FLORES 

Program Regional of South American Camelids (PRORECA), Sánchez Lima, No. 2340, La 
Paz, BOLIVIA, proreca@entelnet.bo 

In the population of Lagunas, Oruro - ~olivia, five aymara ladies exist, dedicated to the 
charque elaboration. With this product they prepare typical plates as the "charquekan" that are 
marketed in the population of Tambo Quemado (border point with the republic of Chile). In 
this town, the technique of charque elaboration was precarious and unsanitary: the threaded 
rneat was dried to the bleakness on wooden planks and sticks. To irnprove the quality of the 
charque, the Regional Program of South American Camelids (PRORECA) built eolic solar 
dryers takíng advantage of materials of the area, being used as efficient tools for the 
dehydration of the meat. Starting from this novel construction and the tackle implernentation 
and manual tools, the aymara ladies begin actions of ted:uúcal and hygienic improvements in 
the process of charque elaboration. The main function of the solar dryers is to dehydrate the 
meat in relatively short time and to avoid any contamination of the meat with insects, dust and 
other agents with impact on the quality of the final product. The implementation of the dryers 
improved notably the quality of the product and its conunercialization, and consequently the 
quality ofthe ladies' life . 
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STUDY OF SETTING UP A NEW NA TIONAL ALPACA ENTERPRISE MODEL 
BASED ON THE UK ALPACA INDUSTRY 1996- 2004 

J. GAYE 

Hingaston Gate, Marnhull, Dorset DTIO INL, U.K.,john.gaye@ukonline.co.uk 

Aim of the Study: 
T o evaluate the success to date of the British alpaca enterprise through comparison with two 
principie models of the USA and Australia. 

Methodology: 
By comparison with the two models to study the following: 

o The incentive of breeders 
o The marketing of the enterprise 
o The development of the end use of the fibre 
o The infrastructure of support agencies 
o The potential future ofthe industry 
o The íncrease in the alpaca population 
o Breeding aims 
o The improvements in quality achieved 

Possible Conclusions: 
o The grovvth of the alpaca population in the UK, des pite Foot and Mouth, demonstrates 

steady support for the enterprise. 
o The initiatives taken in developing the market for fibre show long term goals beyond 

the 'Jife-style' and pet ownership aims for breeders. . 
o The popularíty of high quality animals from prestigious o verseas herds supports the 

price structure in the market. . 
o The steady expansion of the alpaca industry into Europe will bring in a huge new 

market in which all existing alpaca industries will have an interest . 
o The importance of the link between the breeders and the products both for breeding 

and for marketing. 
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THE EUROPEAN ENDANGERED SPECIES PROGRAMME (EEP) FOR VICUNAS 

C. R. SCHMIDT 

Zoo Frankfun, Alfred-Brehm-Piatz 16, D-60316 Frankfurt am Main, GERMANY, 
christian.schmidt.zoo@stadt-frankfurt.de 

The International Studbook for the Vicuna was started in 1969. It includes all pure bred 
Vicunas outside the four native countries since 1945. Between 1946 and 1971, 28 Vicunas 
have been imponed from Argentina, Bolivia and Peru. Additional 41 specimens were 
imponed by dealers. The increase .from 11 specimens in 1945 to 59 specimens in 1985 
therefore is mainly dueto these importations. 576 births have been recorded since 1945. 

In 1985 the European Endangered species Programme (EEP) was established and the one 
for the Vicuna was one of the initial prograrnmes. Thanks to this co-ordinated breeding 
programme the number increased to 163 Vicunas in 34 European and.one North American 
collections in the year 2003. The whole present population belongs to the Southem 
subspecies Lama v. vicugna. Since the number of active founders is only four males and eight 
females the EEP urgently needs sorne unrelated specimens. To imítate natural social 
behaviour groups of one maJe and two to three females are created. As a consequence there is . 
a surpius of males. In the wild they form large bachelor groups. This proved to be impossibJe 
in enclosures of up to 4.000 sqm. Research is needed in this context to enabie us to form 
bachelor groups. Other aspects of reproduction and behaviour resemble the conditions in the 
wild. The main birth season is August to October (SCHMIDT, 1972 & 1973), a six months 
transition .from the Southern to the Northern hemisphere. Time of birth remains in the 
morning even in the sixth zoo generation. The breeding·male chases out ofthe group maJe and 
female offsprings at an age of six to ten months. 
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ll.OOO YEARS OF CAMELID USE IN THE PUNA OF ATACAMA 

D. OLIVERA1 and H. YACOBACCI02 

1 Instituto Nacional de Antropología y Pensamiento Latinoamericano- CONICET y 
Universidad de Buenos Aires, José P. Varela 3016, CP 1417; Buenos Aires, ARGENTINA, 
deolivera@movi.com.ar · 
2 Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET) y Utúversidad de 
Buenos Air~s; Concordia 3590 2° F, CP 1419, Buenos Aires, ARGENTINA; 
Yacobaccio@aol.com 

The goal of trus paper is to show the changes in the use of camelids through time by 
analyzing the different modes of relationships between · people and camelids (hunting, 
domestícation, and pastoralism) . 

Two associated processes have been determined between ll ,000 and 3000 years B. C. 
These are: (1) a process of intensification in the use of camelids, and (2) the domestication of 
the guanaco since ca. 4800 B.C. The analysis ofthe intensification process involved the study 
of 25 si tes in the Southern Andes, allowing us to discem a pattern of increasing utilization of 
camelids through time. Camelids account for 49% ofthe utilized species between 11,000 and 
8400 B.C., but rise to 83% in the 8400-5000 B.C. period, and increase more between 5000 
and 3000 B.C. accounting for 85-l 00% of the identified species in the archaeological sites. In 
this last time-span osteological, fiber and contextua! evidence showing protection and 
domestication of camelid populations appear. This process was independent to that occurred 
in the Central Andes and happened as ·a consequence of deep social modifications in the 
hunting-gathering societies of the late Holocene. 

After 3000 years B.C. began a process of consolidation of the economies based on 
pastoralisrn and agriculture, together with the development of settlement strategies with a 
more important sedentariness. The camelids represent around 85-95% of the NISP in the sites, 
in both pennanent residential bases ("villages") and transient sites of specific activities. 
Pastoralism seems to be the most important strategy wíth the use of a generalized llama type 
useful at the same time for meat, fiber and as pack animal . 

Between 1400 to 500 years s:c. the domesticated camelids turned to more specialized 
types . Perhaps> in coincidence with the incrernent of caravan traffic and fiber exploitation, 
related to an important process of social and political complexity in the Puna societies. 
Nevertheless, two trungs are remarkable: 1- hunting of wild camelids remained as. a very 
important activity during all the period between 3000 to 500 years B.C., including Inca's 
times, and 2- the importan! cult~al changes did not modify the use of different envirorunental 
patches in an optimization model aiming at reducing envirorunental risks . 

. .. .,.. .. 
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SIZE AND GROWTH OF THE GUANACO POPULATION A T CALIPUY 
NATIONAL RESERVE 

J. E. AYALA 

Instituto Nacional de Recursos Naturales -INRENA, Ministerio de Agricultura - Perú, Calle 
17 Los Petirrojos San Isidro, Lima, PERU, juedayala@ hotmail.com 

First census of the guanaco populations were realized in June of 2002 and 2003, whlch 
reported 462 and 484 guanacos, respec~vely. These results indicated a population growth of 
4.5%. Social structure and sex were observed in each 'census (do not considering stranger 
guanacos): in average 36 % of the guanaco population consisted of adults, 5% were young 
anímals, breeding anirnals were 5%, single males were 25% and single guanaco male group 
(bachelor) 29%. / 

. The mean of adult females in adult population of each censús- was 0,84, which to indicates 
adult females were major than adult males; about five and four. Monthly census at protection 
areas realised in February 2003 to March 2004, indicated that changed populations were 
observed between March and May each year. This is related to the birth of "chulengo" and 
guanaco migrations. These preliminary results indicate that the guanaco population of Calipuy 
is sustainable for the contribution of major adult femaJe and minor for contribution of 
l;>reeding. However, it has a gene pool ofyounger males. 
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PRELIMINARY EVALUATION OF THE SUSTAINABLE USE MODULES OF THE 
VICUÑA IN PERÚ 

W. TREJO, Y. HUACO and R. ESPONDA 

Consejo Nacional de Camélidos Sudamericanos (CONACS), Cahuide 805, 10th F!oor, Lima 
11, PERU, presidencia@conacs.gob.pe, yhuaco@conacs.gob.pe, responda@conacs.gob.pe 

The Sustainable Use Modules of the Vicuña (MUS), is a model for sustainab!e 
development that involve a progressive capitalization program and.technology acquisition by 
farmers communities (CC) living in the Peruvian Andes holding activities of protection and 
conservation of the vicuña. The objective of this. study is to evaluate the advance in 
preservation, protection and reasonable approach of the vicuña in 54 farmer communities 
(CC) in 10 regions of Peru, which had been supported by MUytrough the Rotatory Fond 
managed by the Department of Agricu!ture of Peru until 2002, ·· 

The applied method consists in three stages: (a) identification and selection of Sustainable 
Use Communal Committee of Vicuña (CCUSV) which have continua!ly próduced ,vicuña 
fiber since 2001 to 2003 and hada MUS; (b) col!ecting information of selected CCUSV; (e) 
analysis of the data. The information was provided by Regional Offices and processed by the 
Wild Camelid Program (PCS) ofthe CONACS . 

Numbcr of Captured Vicuñas and Dirty Fiber Production (kg) 

N°V!CUÑAS Production of National Percentage of 
Year 

CC withMUS Production National Production Captured Sheared 
2001 16,721 7,383 1,495.070 4,332.376 34.5% 

2002 22,674 10,218 1,894.046. 5,150,176 36.8% 

2003 28,026 1 11,335 2,044.344 6,092.502 33.6% 

There is an increase in the vicuña popu1ation (68.61 %) inside a permanently fenced area 
(500 to 1000 ha) which is part of the MUS. The nurnber of sheared vicuñas inside the fence 
was 53.53% of the total population. Those increments were obtained thanks to the 
govemmental protection.program and the sustainable use of pastures. The production of dirty 
vicuña fiber provided by ce represents a third of the total nationa! production that 
corresponds to an increase of 36.74% in the eva1uated period. The vo1ume of fiber produced 
by the MUS was 5,433.46 kg in the same period eva1uated which approximately represents 
US$ 2' 150,000 . 
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ARGENTINE LEGISLATION iMPACT ON GUANACO EXPORTS 

D. WOWCZUK 

Universidad de San Andrés, Vito Dumas 284, · BI644BID Victoria, Buenos Aires, 
ARGENTINA, dwowczuk@udesa.edu.ar 

In the 201
h century, guanaco (lama guanicoe) population in Argentina has suffered a drastic 

disminution. During the last few years, however, legislation aimed at preserving guanacos at 
wild. On the other hand, legislation ruled over sustainable production on adaptative breeding 
techniques . 

This research will deal with the explanation of export of guanaco products through the 
rnain variables . 

1t shall be herein studied the correlation between exports and the fo llowing variables: (1) 
guanaco abundance, (2) sheep population, (3) climatic conditions, and (4) average prices of 
guanaco. Furthermore, it shall }?e arialized the actual impact on the legislation for the 
preservation of guanaco . 

References 
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MORPHOLOGICAL VARIATION OF ITALIAN ALPACA POPULATION. l. 
MENDELIAN AND QUALITA TIVE CHARACTERISTICS . 

G. DE FIDELIBUS1
, A. VECCHI1

, G. MINUCCI1
, G. LEBBORONI1 and M. ANTONINI2

, 

C. RENIERI1 

1 Department of Veterinary Science, University of Camerino, Vía Circonvallazione 93/95, 
62024 Matelica (MC), ITAL Y, carlo.renieri@wücam.it 
2 ENEA CR Casaccia, BIOTEC AGRO, Via Anguillarese 301, 00060 S. M. di Galería, Roma, 
IT AL Y, antoninim@enea.casaccia.it 

In order to establish the Stud Book, a morphological characterisation of the alpaca 
population has been carried out by the ltalian Alpaca Breeders Association (IT ALPACA). 
This paper reports the frequencies of sorne mendelian and qualitative characteristics. Coat 
colour, type and extension of fleece, skin and hoof colour, ear length and type, and forehead 
and nose pro file were observed in 47 males and 106 females from 17 flocks in North and 
Central ltaly. With regard to the coat colour, 31 % of the animals are full white, 69% 
pigrnented. Regarding the pigrnentation pattems, 32% Alpaca are red with black extremities, 
3 2% black, 18% wild, 10% reddish brown, 1% black and tan. Five percent of the animal 
present an unidentified panero. Eighty percent of the animals present black eumelanin, 18% 
brown eumelanin. The alteration of the pigmentation exists in 29 animals: 44% fleece colour 
are diluted and 56% grey. Twenty percent of animals are spotted, with a variable extension of 
spotting. About the type of fleece, 47% of animals are classified " Huacaya", 8% "Suri" and 
44% are intennediate. Regarding the extension, 94% of the animals present an intennediate 
fleece extention, 5% of the animals have fleece covering heads and Iegs and only 1% of 
animals have uncovered heads, neck, legs and belly. No variation exists for: skin colour 
(black), hoof colour (black), ear length and type (in both cases normal), forehead and nose 
profile (straíght) . 
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PATERNITY TESTING USING MICROSATELLITE DNA IN ALPACAS (Vicugna 
pacos) 

J RODRIGUEZ1
, C. DODD2

, J. C. WHEELER1 and M. W. BRUFORD2 

1 CONOPA, Los Cerezos 106, Lima 03, PERU, webmaster@conopa.org 
2 Department of Biodiversity and Ecologícal Processes, Cardiff University, Cardiff, U.K., 
michael.bruford@btopenwor1d.com 

Ten alpaca and llama microsatellites (Lang et al., 1996; Penedo et al., 1998) were used to 
evaluate paternity in 4 7 alpacas registered at the IVIT A Research Station in Maranganí, 
Canchis Province (Cusco - Perú). The microsatellites were amplified in three multiplex 
reactions and were polymorphic for all samples. Allele numbers varied between 4 and 20, and 
both allelic frequencies and exclusion probabílities were calculated using Cervus 2.0. Allloci,' 
except two, were within the range published by Lang et al. (1996) and Penedo et al. (1998) . 
The accurnulated exclusion probability for the ten loci was 0.9998, and for each multiplex · 
reaction the accumulated exclusion probability was greater than 0.90. The results confinned 
paternity in 18 parent-offspring pairs, but. in a further 4 cases different adults were identified 
as parents than those recorded in the registry, demonstrating the necessity of DNA testing to 
insure accurate recordkeeping and guarantee the parentage of registered animals . 
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MORPHOLOGICAL VARIATION OF ITALIAN ALPACA POPULATION. ll • 
BIOMETRIC CHARACTERISTICS 

A. VECCHI1
, G. DE FIDELIBUS 1

, G. MINUCCI1
, G. LEBBORONI1

, M. ANTONINe and 
C. RENIERI 1 

1 Department ofVeterinary Science, University of Camerino, Via Circonvallazione 93/95, 
62024 Matelica (MC), ITAL Y, cailo.renieri@unicam.it 
2 ENEA CR Casaccia, BIOTEC AGRO, Vía Anguillarese 301 , 00060 S. M. di Galería, Roma; 
IT AL Y, antoninim@enea.casaccia.it 

In order to establish the Stud Book, a morphological characterisation of the alpaca 
population has been carried out by the Ita lían Alpaca Breeders Association (IT ALPACA) . 
Biometrical characteristics ha ve been recorded in 4 7 males and 106 females at different ages 
by the 17 IT ALPACA members. The measures are: rump width, withers and chest height. A 
factorial model with age (7 levels), sex (2 levels), fann (4 levels) and South American origin 
(3 'tevels) as factors has been used for the analysis of variance, according to SAS GLM 
procedure. Phenotypic correlations have been estimated by the SAS CORR procedure. Only 
the age effects were sígnificant for the three measureinents. The estimated means for the age 
are presented . 

Estimated rneans for age of the animals . 

Age 
(Years 

2 
3 
4 
6 
7 
8 
9 

Withers height (cm) 
x±sd 

82.3 18 ± 2.351 
85.065 ± 2.427 
84.057 ± 3.238 
89.670 ± 2.485 
83.087:1: 2.271 
84.598 ± 3.226 
76.057 ± 4.662 

Chest height (cm) 
x±sd 

32.597 ± 1.162 
34.232 ± 1.199 
34.387 :1: 1.600 
36.871 ?:: 1.228 
35.386± 1.122 
34.567 ± 1.594 
31.387 ± 2.304 

Rump width (cm) 
x± sd 

19.345 ± 1.304 
21.965 ± 1.346 
21.212:1: 1.796 
22.798 ± 1.378 
22.057 ± 1.260 
22.319 ± 1.789 
18.212 ± 2.586 

Withers height, chest height and rump "vídth are significantly positively correlated. The 
coefficients of correlation are very high: 0.543 for withers and chest height, 0.375 for withers 
height and rump width, 0.457 for chest height and rump width . 

Reference 
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FROM 1999 TO 2002 
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1 Studio Veterinario Associato "Vannucci, Casarosa & D' Alterio", Via Gramsci 30/b, 
Manciano, Grosseto, IT AL Y, gianlorenzod@yahoo.it 
2 Farm Animal Practice & Hospital, Department of Clinical Veterinary Science, University of 
Bristol, Langford, Bristol, U .K . 

South American or New World camelids are increasingly important species outside of 
South America. Britain is home to one of the largest population of New World camelids in 
Europe, estimated at 4-5000 individual llamas and 7-8000 alpacas. Knowledge in the field of 
veterinary medicine gained on the more common species, the llama and the alpaca could be 
transferred to the less common ones, the guanaco and vicuña. 

As a result of increasing numbers of camelids referred, and the rising number of inquiries 
from private veterinary practitioners, a new Residency in camelid medicine was created, 
thanks to ajoint effort between the University ofBristol and the Royal College ofVeterinary 
Surgeons Trust . 

Seventy-four individual clinical cases, from February 1999 to December- 2002 were 
admitted. Of this, sixty-five were alpacas (88 per cent) and 9 llamas (12 per cent). Out of the 
total number of cases referred, fifty-five were females (74 per cent) and nineteen were males 
(26 per cent). Crias (unweaned animals), often below 6 months of age) represented thirty-two 
per cent (24/74) of the animals admitted. Based on aetiology, body system and pathological 
process involved, thirty-one different diagnoses were formulated. 

The telephone advisory service and distance referrals have taken a significan! portion of 
the time allocated by the authors to camelid medicine. Since records begun (March 200 1 ), the 
referral service received thirty-nine different, individual and group c1inical case reports from 
veterinarians in private practice, and a total of sixty-three general enquiries on camelids . 
health. 

This poster provides a descriptive surnmary of clinical and surgical camelids cases 
(second opinion) referred to the Farm Animal Practice & Hospital (F APH) of the University 
of Bristol, and the associated experience of first opinion cases as well as distan ce referrals.-
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BREEDING AND/OR HANDLING PROBLEMS? CAUSES OF DEATH IN 
CAMELIDS 
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During the Jast 1 O years the number of owners of carnelids has grown constantly. Due to a 
lack of information about the handling, (eeding and breeding of these animals numerous 
problems resulted, which in sorne cases even caused the death of these animals. Supported by 
the ,Institute of Veterinary Pathology of the University of Munich", post mortem examination 
in 180 camelids were performed between 1993 and 2003. In addition, the results of 42 post­
mortero exarninations of other institutes and laboratories were added which were supplied by 
camelid owners. This evaluation includes 144 llam~. 63 alpacas, 5 guanacos, 1 guanaco­
llama mix, 5 dromedars, 3 camels and one vicuna . 

The results of the post-mortem examinations were divided in: 
- Diseases of: 

the head, the neck, the thorax (heart and lung), the abdomen, the digestive system, the 
urinary tract, the spleen, the genitalia, the skin, the limbs, the bones 

- Causes of death 

The evaluation showed that most pathological changes were found in the thorax (62.2 %) . 
The reason for this predominance is a pulmonary edema which develops as a consequence of 
cardiovascular failure during the process of dying. Apart from this the most frequent problems 
were found in the liver (48.6 %), the digestive system (43.2 %), and the abdomen (36.0'%), 
caused by endoparasites, infections, and chronic feeding faults. Further pathological prob1ems 
were found in the urinary tract (31.5 %), the head (26.6 %), the spleen (23.0 %) and the skin 
(22.5 %). The reasons were parenchymatous degeneration, teeth problems, spleen reactions 
and mites, or infections, respective! y. Less frequent were .pathological situations in the geni­
talia (14.0 %), the neck (1 0.4 %), the bones (9.0 %) and the limbs (6.3 %). Two or more reac­
tions in one animal had been found, so the summed percentages exceed 100 %. The death 
reasons found in this investigation were primarily infectuous diseases (22.5 %), euthanasia 
(17.1 %), emaciation (9.5 %), and fatty degeneration ofparenchyma (9.0 %). In 14.4% ofthe 
cases the diagnosis was inconclusive . 
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EMBRYO MORTALITY AND ITS RELATION WITH THE PHASE OF 
FOLLICULAR DEVELOPMENT AT MATING IN ALPACA 
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Embryo monality is an important factor that affects the reproductive performance of 
alpacas under Peruvian condition. Alpacas ás other camelids are induced ovulators and mating 
is required to induce ovulation. A wave pattem of follicular development was reported in 
alpacas using laparoscopic techniques and in llamas with the use of ultrasound technique . 
Pattem offollicular growth with a phase of growth, maintenance and regression ofthe largest 
(apparently dominant) follicle required an average of 4 days for each phase (total of 12 days) 
and females can accept mating in all phases when folliclar size is 2:: 7 mm. Knowledge of 
follicle status during mating may be useful to explain sorne factors related with embryo 
rnortality in alpacas. The objective of this study was to compare the follicular phase status 
during mating (growth, maintenance or regression) with embryo mortality at day 35-post 
mating. · 

116 alpacas, 2:3 years of age, were examined once daily with an ultrasound equiprnent 
ALOKA SSD 500 and probe of 7.5 MHz to evaluate follicular dynamics and then assigned to 
the following groups G 1: Growing follicle 5 - 6 nun (n = 27); G2: Growing 2: 7 mm (n=30); 
G3 Maintenance 2:: 7 mm (n = 30); G4 Regressing follicle 2::7 mm (n= 29). Ultrasounds 
examinatíons were performed on days O, 3, 9, 20, 25, 30, and 35 to determine occurrence of 
ovulation (day 3),. corpus luteum diameter (CL (day 9) and presence of embryonic vesicle or 
embryo (between day 20 to 35). Male acceptance, ovulation and conception rate was 
compared by Chi Square analysis between groups . 

Acceptance rate was lOO % in groups with growing, maintenance and regressing·follicle 
but 81.5 % of animals with follicle of 5 - 6 mm accepted mating. Ovulation rate was 95.45, 
96.67, 100.0 and 96.55% in GI , G2, G3 and G4, respectively (P > 0.05) and no differences 
were detected between groups in CL diameter. Conception rate on day 20 was 57.1, 68.9, 60.0 
and 50.0% for Gl, G2, G3 and G4 (P > 0.05). Embryonic loss rates from day 20 to day 35 
were not significantly different between groups . 

These results suggest that the status of follicular development at matíng would not 
influence on embryo mortality rate between day 20 and 35 of gestation in alpacas and that 
animals that accepted mating in aH phases, including the one with follicle of 6 mm diameter 
present a similar reproductive performance. Other factors than follicular size and status at 
mating should be involved with embryo mortality in alpacas . 
Research supported by the Research Council (CSI - IVIT A - University of San Marcos - N° 
030801121) 
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EFFECT OF OESTRADIOL ON EMBRYO MORTALITY IN LLAMAS 
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Ernbryo mortality is· an importan! factor that affects the reproductive performance of 
carnelids under Peruvian conditions. Maternal recognition of pregnancy would be an 
important factor involved in the embryo mortality of camelids. Tbe objective of this study 
was to evaluate the effect of application of oestradiol and progesterone on day 8 and 9 after 
mating on the embryo survival from day 20 to 35 in llamas . 

80 adults female llamas were used. Animals were evaluated with an ultrasound equipment 
ALOKA SSD500 and probe of 7.5 MHz to determine presence of a dominant follicle ~ 7.0 
mm and then mated with males. After mating the animals were assigned randomly to the 
following groups G l (n;::; 20, Control) : 2 rnllM saline solution on day 8 and 9, G2 (n;::; 20) : 
0.2 ml, oestradiol day 8 and 9 after mating, G3 (n;::; 20) : 15 mg progesterone day 8 and 9 after 
mating, G4 (n = 20): 0.2 mg oestradiol and 15 mg progesterone day 8 and 9 after rnating . 
Ultrasound examinations were performed on days O, 3, 9, 20, 25, 30, and 35 to determine 
occurance of ovulation (day 3), corpus lutewn diameter (CL (day 9) and presence of 
embryonic vesicle or embryo (between day 20 to 35). Male acceptance, ovulation and 
conception rate was compared by Chi Square analysis between groups . 

Acceptance rate to males was 100% in all gr.oups and ovulation rate was 95, 100, 95 and 
100 % in Gl, G2, G3 and G4, respectively (P > ·0.05) and no differences were detected 
between groups in CL diameter. Conception rate on day 20 was 57.9, 75.0, 63.1 and 55.0% to 
Gl , 02, G3 and 04 (P > 0.05). Embryonic loss rates from day 20 to day 35 were not 
significantly different between groups . .These results suggest that oestradiol has a positive 
effect on embr.yonic survival and would be a factor involved in the maternal recognition of 
pregnancy. More research is necessary to determine the role of oestradiol and its effect on 
embryo mortality in llamas . 
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BIOLOGY OF EIMERJA MACUSANIENSIS IN LLAMAS 

S. ROHBECK1
, M. GAULY2 and C. BAUER1 

1 Institute of Parasitology, Justus Liebig University Giessen, Rudolf-Buchheim-Strasse 2, 
35392 Giessen, GERMANY, christian.bauer@vetmed.uni-giessen.de 
2 Institute of Animal Breeding and Genetics, Georg August University,Albrecht-Thaer-Weg 3, 
37075 Goettingen, GERMANY, mgauly@gwdg.de · 

Eimeria macusaniensis is a parasite of the small intestine of South American camelids. 
Knowledge on its biology is very scanty. The present studies were performed to obtain frrst 
substantial data on the epidemiology and life cycle ofthis protozoon. 

Course of natural ínfection: The pattem of E. macusaniensis oocyst shedding was studied 
in llamas of a large farm in central Germany by faecal examinations in monthly intervals 
during a 12-month period. Foals started the oocyst shedding in the 2nd month of life showing 
highest prevalence (67-71%) and maximum oocyst counts per gram fa~ces (OPG) (400-450 
OPG in mean) 2-3 months post partum; from month 8 post partum less than 5% of the foals 
shed oocysts. In dams and maJe yearlings the prevalence ofthe infection (maximwn: 16% and 
26%, respectively) and oocyst counts (mean: 24 OPG and 45 OPG, respectívely) was 
dístinctly lower than in foals during the study. 

Sporulation time: E. macusaniensis oocysts were isolated from fresh faecal samples and 
incubated in 2% potassium dichromate solution at temperatures of 6-7, 18- 19, 25 or 30 °C . 
Maximum sporulation rates (92-94%) were obtained at 18-19 or 25 °C on day 21 and at 
30 °C on da y 13. The oocysts did not sporulated at 6-7 °C . 

Prepatent and patent period: Six llama foals reared parasite-free were orally infected with 
2x 104 (n=5; one month old) or 1 x 105 (n= 1 ~ two months old) sporulated oocysts of E. 
macusaníensis. The prepatent period was 32- 36 days and the patent period 39-43 days. The 
total oocyst output (500--1300 OPG in maximum) was 3.3- 10x106 and the mean reproductive 
rate 1 :3 1 O after the initial infection. Reinfections with 5x 104 oocysts 2 or 3 weeks after the 
end of the first patency resulted in a longer prepatent period (37-40 days), a shortened patent 
period (20-23 days) and reduced oocyst output (mean reproductive rate 1: 125) indicating a 
immune response to the first ínfection . 

--lllir-"--------------~----------------··· ·--... 
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CHANGES IN TESTICULAR HISTOLOGY AND SPERM QUALITY IN LLAMAS . 
(Lama glama) FOLLOWING EXPOSURE TO HIGH AMBIENT TEMPERA TURE 
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High environrnental temperature can cause heat stress and infertility in mate llamas . 
Reduced fertility of males during the sununer is described (FO\VLER, 1998). Even Wlder 
middle European climatic conditions seasonal changes in sperm paranieters were detected . 
Sperm concentration was negatively correlated \\>Íth the environmental temperature (GAULY, 
1997). The objective of the present study was to demonstrate the changes in testicular 
histology and in mitotic activity of spermatogonia following a constant high ambient 
temperature under experimental conditions, corresponding to the. changes in semen 
parameters in llamas . 

For this study three fertile male llamas were castrated and were kept as control group. Ten 
fertile male llamas were housed in heated stables. After one of week acclimatisation period, 
the ambient temperature was elevated up to 30°C for 4 weeks. Afterwards t11e animals were 
allowed to recover for at least 7 weeks at 20°C. Semen was collected once a week from 4 
animals using an artificial vagina and a phantom as moWlting partner. Standard semen· 
parameters were recorded each time. Six of the experimental animals were castrated at 
different times during the experiment (directly, nvp, four and 6 weeks after the heat period) to 
evaluate the histological changes in the testes. A staining with haematoxillin and eosin for · 
microscopic study was performed. Using monoclonal antibodies (MIB-1) against the 
proliferation marker Ki-67 protein, the quantitative distribution pattem in the seminiferous 
epithelium of llamas was studied, in order to investigate the mitotic actívity of the 
spermatogonia at different times after heat exposure.The testes of animals castrated directly 
after the heat-period showed a general disorganization of the seminiferous epithelium 
consisting of the absence or reduction in number of various generations of germ cells, 
resulting in an increase of tubules cross sections where no stage could be determined. Six 
weeks after the heat-period the histological findings were still different compared to the 
control group. In the control group 36.9±7.6% of the spermatogonia were Ki-67 positi:ve, e.g. 
were proliferating. Within the experiment the percentage of proliferating spermatogonia 
decreased to 8.2±5.8% two weeks after the heat-period. Four weeks after the heat-period the 
number of proliferating spermatogonia recovered to the levels of the control group. The sperm 
concentration declined significantly in all animals after the heat-period, the mínimum level 
being reached 4 weeks after heat exposure with the percentage of abnonnal sperms decreasing 
simultaneously. · 

High ambient temperatures can lead to significant changes in testicular histology and 
sperm quality in llamas and can result in infertility of the males . 
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SEROPREVALENCE OF NEOSPORA CANINUMUND TOXOPL4SMA GONDII IN 
SOUTH AMERICAN CAMELIDS 
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Neospora caninum is a cyst-fonning sporozoan parasite that has the dog as a definitive 
host and probably a wide range of animals as intennediate hosts. It ís currently regarded as 
one of the most important causes of abortion in cattle worldwide. However, nothing is known 
about its possible presence in South American camelids (SAC) until now. The aim of the 
present studies was to collect first data on this tapie . 

Experimental infection: A llama yearling being seronegative for N caninum and 
Toxoplasma gondii befare inoculation was inoculated i.v. with 4.8xl06 cell culture N. 
caninum tachyzoites. Serum samples were collected twice a week after inoculatíon and 
examined by westem blot for antibodies against immunodominant N caninum tachyzoite 
antigens (IDAs) of 17, 29, 30, 33 and 37 kDa molecular weight. The llama developed 
antibodies against two of the IDAs as early as 12 days p.i. and against all five IDAs later on . 
In contrast, the control animal inoculated with cell culture rnedium remained serologically 
negative. 

Seroprevalence survey: Serum samples were collected from a total of 869 young (3-6 
months ofage) and adult SAC oftwo farrns in Peru (Department Puno) and from 32 SAC ofa 
farm in central Germany. The sera were examined by westem blot for antibodies against N 
caninum and Toxopiasma gondii. The results from Peru are presented in the table. On the 
German farm one of 13 foals and 14 of 19 adult alpacas and llamas were seropositive for T. 
gondii, but no reactions with N caninum IDAs were observed in any ofthese animals . 

Seroprevalence (immunoblot) of N. caninum and T. gondii in SAC from Peru . 

Seropositive for Seropositive for 
Total N caninum T. ondii 

Origin. Host Group n n % n % 

Malkini Alpaca Foals 195 5 2.6 2 0.5 

Quimsachata Alpaca Foals 161 0.6 0.6 

Adults 319 10 3.1 17 5.3 

Llama Adults 81 1 1.2 7 8.6 . 

Vi cuna Adults 113 o o 3 2.7 

Our results indicate that at least a low proportion of SAC living in this particular region of 
Peru has been exposed to N caninum. The higher seroprevalences of both N. caninum and T 
gondii in adult SAC than in foals suggest a predominance of postnatal routes of infection. The 
clinical significance of these findings rernains to be investigated . 
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DETERMINATION OF INTERNAL ORGAN WEIGHTS IN LLAMAS AND 
ALPACAS 
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To investigate whether there were species or gender differences arnong organ weights in 
adult carnelids, the first and second gastric compartments (forestomach), third gastric 
compartment, liver, and pancreas were collected post mortem from 2 female and 6 male 
alpacas and from 16 female and 7 male llamas and were weighed. These carnelids all were 
euthanized for reasons independent of this project. · Organ weights, and organ weights as a 
proportion of total live body weight or forestomach weight were calculated and compared 
between camelids of different species and genders. No gender differences were found. Llamas 
had proportionally larger forestomach and smaller third gastric compartments, livers, and 
pancreases than alpacas. The ratio of pancreatic weight to forestomach weight was also 
greater in alpacas·, whereas the ratio of pancreatic weight to hepatic weight was not different 
between species. These findings suggest that the forestomach compartment makes up a 
greater proportion and soft tissue a smaller proportion of total body weight in llama. This may 
affect factors such as medication dosages. These fmdings also suggest that camelids have a 
similar pancreatic mass to ruminants, which makes it unlikely that lack of islet cell mass is 
responsible for the relative lack of insulin production in carnelids . 
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DECAMA-Project: THE MODEL SLAUGHTERHOUSE OF CAMELlOS OF 
P ALCOCO, LA PAZ, BOLIVIA 

A. CLAROS GOITIA, J. L. QUISPE, A. CLAROS LIENDO and J. FLORES 

Programa Regional de Camélidos Sudamericanos (PRORECA), Sánchez Lima, No. 2340, La 
Paz, BOLIVIA, proreca@entelnet.bo 

The slaughter of llamas and alpacas in the region of the highland ofLa Paz-Bolivia is 
carried out in precarious form, this process is very far from fulfilling the norms of quality and 
hygiene of the Bolivian Institute ofNormalization and Quality (IBNORCA) . 

However, in the town of Palcoco, La Paz, Bolivia, by means of a donation of the 
Intemational Fund of Agricultura! Development (FIDA), the Regional Fund of Appropriate 
technologies in Conservation and Sustainable Handling of Natural resources (FONRENA) 
and the technical support services and administrative of the Regional Program of South 
American Camélids (PRORECA), an association of producers named ACOPROCCA, 
implemented a model slaughterhouse for slaughter of llamas and alpacas that responds to the 
demands of Certification and Norms settled down by the Bolivian Institute of Normalization 
and Quality (IBNORCA). The capacity ofthe slaughterhouse is of 25 heads per day . 
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DECAMA-Project: ANALYSIS OF THE FACTORS THAT CONDITION .THE 
PRODUCTION OF LLAMA MEAT IN THE PUNA OF JUJUY: STUDIES OF CASES 
IN THE HUMID PUNA AND THE DRY PUNA 

H. LAMAS 
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Salvador de Jujuy, ARGENTINA, hlarnas@inbial.unju.edu.ar 

The Puna of the Province of Jujuy is the argentinean region that concentrates the major 
quantity of lamas of this country. This territory of 2,934,500 hectares (with l ,745,071 
hectares of surface of explotation) possesses 176,775 heads of lamas that constitute one of the 
principal natural economic resources of the region, nevertheless their grazing is not exclusive 
sínce they share the habitat with sheep, goats and cante . 

In this context, the production of fiber has been well estabJished. On the contrary, the 
productíon and marketing of lama meat has not had·the same pace of evolution . 

In this respect we can identify environrnental, economic, management and cultural factors 
that determine this development. The rnain object of this work is to analyze, from the point of 
view of the production of Jama meat, which are these factors, since they influence the 
production and marketing ofmeat and which are the perspectives ofthis production activity . 

With this aim two zones of the Puna have been considered as cases of study: the region of 
the Cuenca Po-?ueJos's North with Cieneguillas's community (Humid Puna) and the region of 
the Cuenca of the Big Rio of San Juan with Cusi Cusi's locality as central population (Dry 
Puna). . 

The methodology of the work has included cattle censuses, studies of the representative 
farming acrivities, climaúc and environmental data 
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DECAMA-Project: YIELD AND QUALITY OF DEHAIRED LLAMA FIBER OF THE 
COMMUNITY OF PHUJRATA 

N. COCHI MACHACA 

A venida "E", N° 218, Villa Aroma, El Alto, BOLIVIA, nestorcochi @mixmail.com 

Fiftyone llama fleeces obrained from the communíty of Phujrata of the Depanrnent of La Paz, 
Bolivia, were divided into two groups: in the first group a complete manual dehairing was 
applied and in the second a partial manual dehairing, by means of the tactile-visual method based 
on fibre fineness and longitude. They were classified in five. categories of quality: AA: First, A: 
Second, SK: Bríefs or claw, LP: Locks/Pieces and CD: Thick hairs. For each category, .the 
diameter, medullation percentage and the fiber longitude were analyzed before and . after the 
dehairing. The effect of the qualities showed statistically siginifcant differences (P < 0.01) for the 
characters studied. In the fleeces of Phujrata it was observed that the effects of the dehairing and 
the classification in quality categories were highly significant (P < 0.01) for the diameter, 
medullation and longitude, and the treatment affected statistically signíficant (P < 0.01) the fiber 
díameter, but not the medul!ation percentage and longitude. The yields of dehaired and classified 
fiber of fleeces of Phujrata were 47.23, 18.39, 9.85, 14.89, and 7.89 %, respectively for the 
qualities studied. The dehairing of white fleeces of Phujrata was more time consuming than that 
of the colo red fleeces. In the fleeces of the community of Phujrata, the partialJy dehaired fleeces 
resulted in higher economic benefits than the complete) y dehaired . 
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DECAMA-Project: SUPPLY AND DEMAND CHARACTERISTICS OF ALPACA 
MEAT AND CHARQUI 

N.PACHAO 

DESCO, Centro de Estudios y Promoción del Desarrollo, Malaga Grenet 678 Umacollo, 
Arequipa, PERU, nadescauna@hotmail.com 

The present study examines the operation of the market of meat and charqui from South 
American camelids (SAC) in Peru and considers the following objectives: a) to analyze the 
camelids subsector's evolution as a part of the Peruvian cattle sector, and b) to determine the 
supply and demand characteristics of SAC's meat and charqui. The analysis of changes in the . 
cattle sector structure is based on secondary data of the Peruvian Ministry of Agriculture. The 
second component takes into consideration primary data mainly, which was obtained by 
surveys published in a Master thesis (PACHAO, 2003). 

The economic theory has developed criteria for the analysis of commercialization 
processes and their influence in the dynamics of the supply as demand of a product. 

The present research revealed that the camelids · subsector within the agrarian sector has 
undergone a reduction, specially in cattle, due to the increase of the poultry meat production. · 
This latter has grown by 8.64% in annual volume of production, becoming the main protein 
source for the Peruvian population; whereas the camelids' subsector (meat) has annually 
decreased by 1.18% during the 1990-2000 decade . 

The analyses of the causes of this development allows us to identify the meat (12,22 
MlsTM/year) and charqui (443,4 TM/year) supply difficulties. Among the main problems is 
that there is not supply organization, basically due to the size of producers which causes 
supply' s inelasticity. And, in the case of charqui, its high production costs, due to the 
percentage of Josses and the Jack of secondary activities in the rural area . 

With respect to the demand, we identify the consumers · Jack of motivation because the 
nutritional values for both products are not known. There exists demand of charqui in both the 
urban and the rural areas; in the first, the demand reaches at the most 30% of the population 
while in the second it reaches 64% of the population. Both products are distributed by 
traditional processes of commercialization. Without greater participation of the meat and 
charqui producers, other agents obtain greater importance in setting the final price to the 
consumers . 

The research concludes first, that the camelids' meat subsector has been loosing dynamic 
against other meat products and second, that there is stagnation in the case of charqui. This is 
because the market agents: producers and consumers are subject to adverse commercial 
relations in the case of the first, whereas for the second, the main reason is the Jack of modern 
channels of commercialization that stimulate the .demand of such products, recognizing them 
as nutritional, healthy and elaborated with high standards of production . 
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AN EV ALUATION OF THE GROWTH AND CHANGE IN BODY DlMENSIONS 
FROM BIRTH TO MA TURITY OF THE LLA:MA (Lama glama) AND THE 
HUARIZO (CROSSBRED CAMELID) IN THE BOLIVIAN ANDES 

B. R. SOUTHEY1
, T. RODRIGUEZ2 and D. L. THOMAS 1 

1 Depanmem of Meat and Animal Science, University of Wisconsin, Animal Science 
Building 1675, Madison, Wisconsin, USA 
2 Faculty of Agronomy, Major University of San Andrés, Heroes del Acre street 1850, La Paz, 
BOLIVIA, rodriguezctO l @hotmail.com . 

The development.of 25 llamas and 5 huarizos (llama- alpaca cross) was evaluated for body 
weight, height, length, chest circurnference and staple length from birth to 900 days of age, at 
the Patacamaya Experimental Station in La Paz, Bolivia. The llamas were sígnificantly 
heavier than the huarizos at all ages. The overall growth pattem for both genotypes was 
described as a nonlinear mixed growth curve model and as a quadratic function of age. The 
llamas tended to be taller with larger chest circumference than the huarizos, but they were not 
always significam1y different. There appears to be no difference in body 1ength. The huarizos 
produced significantly longer staple length than the llamas. The results from the llamas were 
similar to other South American studies but smaller than those obtained in Nonh American . 
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SUPPORT OF THE HIGH LAND ALPACA BREEDERS BY THE PROALPACA 
PROJECT 

W. TREJO and J. HERNANDEZ 

Consejo Nacional de Camélidos Sudamericanos, Cahuide 805, 101
h Floor, Lima 11, PERU, 

presidencia@conacs.gob.pe, jhernandez@conacs.gob.pe 

A study was made to evaluare the support of the Proalpaca Project to those families living 
in the lowest development levels of high lands (over 3,800 meters) in the central Peruvian's 
Andes, in order to increase the alpaca fiber production. The project, which is an initiative of 
the Consejo Nacional de Camélidos Sudamericanos (CONACS) and is financed by the 
Peruvian State and the European Community, includes 12,000 families and 600,000 alpacas . 
The families are organised in farmer's communities, which allow them to access the 
necessary natural resources to keep their alpaca breeding and achieve social representation in 
content with the local, regional and national authorities . 

The project develops two kinds of actions: a) Provision of infrastructure and productive 
equipment and b) Technical assistance and qualification. To make these actions possible, the 
project promotes the organisation of the producers in management communal committees, 
which provide the infrastructure and productive equipmc:nt support, given by the Project. The 
local operators (development prívate institutions hired by the Project) accomplish the 
technical assistance and the qualifications of alpaca rising families in al! stages of alpaca 
breeding and also in the commercialisation of the products (fiber, meat, skin). 40% of the 
Project investment is reimbursable. The management communal committee is in charge of the 
Alpaca breeding reinvestment fond in each community that participates. 

This study consisted in evaluation of regional information about Project achievements 
until 2003. · 

Proa! paca Project has achieved, through fortification of the alpaca fiber productive chain 
( offer of organisation, equipment and technical assistance in efficient methods of shearing), 
an increase of 40% in the incomes obtained for fiber sale. As well, the project has achieved 
through fortification of the alpaca meat productive chain ( organisation and qualification of 
families for commerC:ial management, rating and improvement of slaughter centers, as well as 
promotion and diffusion of products), a significan! increase of alpaca meat acceptation in the 
most importan! markets of Lima city. Finally, the Project has achieved, through the 
fortification of capacities (courses and seminars), agreements with the local governmenis to 
execute productive and infrastructure projects inside the alpaca sector, with an investment of 
one million dollars for the next three years . 
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