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As with most things in business, if you get the right advice, you'll
get the right result. It's no different with Stud Stock advice. And it's
because of our people, their knowledge and experience that makes
Landmark Stud Stock professicnals the Tst choice with breeders.

For the right advice contact:
Ray Attwell 0428 836 136 » Andrew Sloan 0428 522 204

LANDMARK

ok Hu

landmark.com.au
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p:088294 8151 m:0415908321 e : trevp@woridofalpacas.com
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From the green pastures and
open farmlands of Australia
comes a meat so tender,
so delicious,
that we gave it 1t§ own name

®
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Steve Ridout
Mobile: 0414 719 366

Email: s.ridout{@bigpond.com

TOWNECOUNTRY

Australia’s Premier
“LIFE ON THE LAND” 2

P RURAL LIFESTYLE
- MAGAZINE

* FEATURING ALPACAS SINCE 1988 *
Widely acknowledged at the most informative how, when, where
and why, independently owned rural national
publication Town and Country Farmer has always been at the
forefront of new and innovative agricultural pursuits.
Published quarterly to coincide with the seasons, and available
through newsagents and by subscription, Town and Country Farmer
magazine is designed to help readers expand their farming
knowledge, reach their goals, and make life on the land easier.
If you have a farm or want to have a farm and are looking for advise
on property management, farm planning, crop and soil improve-
ment, farming options stock selection, management and health etc.

this is your magazine. %
B .'Eg'm'\#i_ E-'”‘J’.‘jf,
& See us at the World Confrence BPARMER

s

"~ magazine@tacfarmer.com.au
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345 Foxhow-Cundare Road

Buri ybank 3323 Victoria
Australia

Too 0135596 4267

Barbara: 0438 897 147 ;
E: . haradiniey@bigpond com.au
e G408 904 795

E: “rebeen@bigiond net au

www.amblesidealpacas.com.au

A
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Take the guess work out
of Alpaca Breeding

Come & see our breeding advisors at the WAC

www.srsalpacas.com

The huacaya herd of over 80 animals is endowed with
elite white genetics. The enhanced benchmarks of frame and
fleece have secured multiple broad ribbons (Championship
and Supreme) for an array of Belbourie Alpacas.

Aavice on all aspects of alpaca management is freely
available. Farm visits by appointment are most welcome.

For general enquiries or stock for sale contact
Glenda on: 02 4677 1081, (Mob) 0408 431 965
Emait: bigsalmon@bigpond.com.au
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Welcome to the World A/paca Con][erence 2008

As President of the Australian Alpaca Association Limited,
and representing over 2,000 Australian alpaca breeders, it
is my privilege to welcome the delegates that have gathered
here in Darling Harbour for this inaugural World Alpaca
Conference. In attendance are alpaca breeders from all corners
of the globe, and we look forward to sharing our insights and
experiences with cach other. It is a landmark event, not only
for the Australian Alpaca Association, which is celebrating its
20th anniversary, but for the international alpaca industry,
with the convening of the first of what we expect will become
a regular event. The American Alpaca Owners and Breeders
Association has taken the first step to ensure that future by
enthusiastically offering to convene the 2nd WAC in the US
in 2009, and we look forward to that event. I congratulate all
those who have chosen to be a part of world alpaca history by
their attendance here, and note that their place in that history
will be individually recorded in a journal commissioned
expressly for that purpose.

It is only through the generosity of the tradidional South
American custodians and guardians of the South American
camelid that the people gathered here today have reason to
convene at all. For at least the last 6,000 vears, those animals
have been the unique concern of the South American people,
and their husbandry and development have been an integral
part of their culture and way of life. To those people, the alpaca
is more than just an animal to be traded, shorn or slaughtered
as a part of a subsistence rural economy. The iconic role of the
alpaca in South American civilisation is quite literally woven
through the very fabric that is the history of those people:
their garments, their housing, their religious and ceremonial
vestments, their bedding, their quipus.

The decision of these people a mere 20 or so years ago to
share these animals, is the quintessential gesture thar is the
very theme of this conference: Shear delight: sharing the world
of alpacas. May I take this opportunity, on behalf the many
alpaca breeders around the world, but especially of those
present here today, to acknowledge that fact, and to thank the
people and governments of South America for their generosity
in allowing us to share in that privilege and responsibility. The
WAC is about sharing our experiences, our knowledge, and
our vision to meet that responsibility and to develop the breed
to new standards of productivity, recognition, and excellence.

Fellow alpaca breeders, on behalf of your hosts, the Australian
Alpaca Association, I most warmly welcome you to Sydney,
Australia, and to this landmark conference, and hope that
you return home enthused, invigorated, and enriched by the
experience, and proud to bea part of that growing international
community that has elected to accept the privilege and the
responsibility of owning, breeding and developing. .. alpacas.

Ll

Dr Ian M Davison
President — Australian Alpaca Association Lid

On behalf of the WAC committee, 1 extend to you a
very warm welcome to Sydney and to the World Alpaca
Conference 2008. In November 2006 when the Australian
Alpaca Association Ltd advised that it was New South Wales
turn to host the National Alpaca Conference on their behalf,
the natural choice of location was Sydney and preferably
close to our wonderful Harbour.

The next major decision was the format for this conference.
As Convenor I felt that as 2008 would be Australia’s 20th year
in the alpaca industry, we should open this event to not only
Australian alpaca breeders, but also to alpaca breeders from
around the world and so, the World Alpaca Conference was
born. It is rewarding to have many countries of the world
represented here embracing this concept. Next year AOBA
has asked to conduct the 2nd World Alpaca Conference and

we wish them well.

So many new and exciting things are happening in the
industry worldwide and the time has come for us all to get
together to share our experiences and our techniques for
successful alpaca breeding.

The conference will take us on an exciting journey from the
beginning of the alpaca as we know it to today’s cutting edge
technology which will propel this fascinating animal and
industry into the future.

This conference has opened many doors, most particularly
the Australian Quarantine and Inspection Service (AQIS)
granting permission to allow full alpaca fleeces into Australia
so that we could hold an International Fleece Show.

Saturday evening will feature our fashion parade with
garments from various countries around the world.

Many of you have spent the week preceding the conference
visiting the Royal Agricultural Show, various alpaca studs, the
Australian Wool Testing Authority, vineyards and enjoying a
Sydney Harbour Luncheon Cruise.

Our venue, ‘Dockside’ is situated on the foreshore of Cockle
Bay in Darling Harbour and is close to the Sydney Aquarium,
Sydney Wildlife World, Australian National Maritime
Museum, China Town, Star City Casino. Taronga Zoo is a
ferry trip away and there are various forms of transport such
as the monorail, buses, taxis and water taxi. The shopping
opportunities will tempt the most jaded traveller. I invite
you all to enjoy our city and the ‘downunder’ hospitality as
we all get together, learn much, make new friends and have
tun in the shear delight of sharing the world of alpacas!

L
%mﬁfi‘j‘;&ﬁ

Heather Vickery
Convenor — WAC 2008
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8.45-9.00 ”W”elcome to dielegayé; | _”Heather Vickery, Dr lan Dav{son
9.00-10.30 The Use of Technology as an Aid to Selection in the Merino Industry | Mark Mortimer
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| 10.45-11.15 The Next Phase in Alpaca Farming Steve Ridout
11.15-12.45 | Reinventing the Alpaca _ Dr Jim Watts
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1.30-2.30 Deve!o_ging an International Market for Australian Alpaca Michael Talbot
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4.15-4.30 Presentation to Championship winners, International Fleece Show

CONFERENCE

Saturday 29 March 2008

8.30-9.00 | Introducing AAA President | Heather Vickery

Welcome to all Dr fan Davison

Official Opening B Peter O'Byrne_FAlCD, CEO, Austrade
9.00-10.00 Around the World in 60 Minutes Overseas Presidents' Forum,

Questions and Answers

10.00-10.15 Morning Tea
10.15-11.15 Alpacas: Past, Present and Future I Dr Jane Wheeler
11.15-12.45 Embryo fransfer Strategies in the South American Camelids [ Paul Taylor
12.45-1.30 | Lunch
130-2.30 | Enterotoxemia: New Evidence on Pathogenesis ‘ Dr Raul Rosadio
2.30-2.45 Afternoon Tea
245 -3.30 Retailing Alpaca Around the World ‘ German Freyre

CONFERENCE (continued) Sunday 30 March 2008
9.00-10.00 The Top Ten Tips for Feeding Alpaca Dr Jane Vaughan

10.00-10.30 Understanding Alpaca Dental Anatomy: Allison Quagliani

| The Normal and the Abnormal Mouth |
10.30-10.45 Morning Tea : ;
10.45-11.45 The Search for Molecula_r Markers in Alpacas Dr Kylie Munyard R
11.45-12.00 The Coming of A.G.E.: Breeding a Better Alpaca Dr lan Davison

| 12.00-1.00 A New Angle on Alpaca Conformation - Dr Pierre Baychelier

| 1.00-1.30 Lunch -
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3.30-4.30 '—Overview of Veterinary Conference Dr Chris Cebra

430 Conference Close and Overview i Dr lan Davison |
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The Use 0][ Teclmo/ogy
as an Aid to Selection in the
Merino Inclustry

Editor’s Note: 7his paper is a powerpoint presentation. Some of the reproductions
in this document may be too small to read effectively, therefore the author has made
them available to download from the following web site:

http://www.centreplus.com.au

Slide 1

| Technology in the Merino Industry

MARK MORTIMER I *» Variation of traits within a flock

¢ Removing environmental effects using BLUP EBV’s
Centreplus Merino Group * Using Breeding values to predict the future
Australia * Incorporating Breeding values with visual selection
Mark left schoo! at age 16 to work on * Impact of management on selection
the family farm, ‘Devondale’, Tullamore, '  The use of RFID technologies

NSW. At 21 he went to Sydney University
(Orange) for three years to receive

a Bachelor of Management in Farm
Business before returning to the family
farm where he developed a strong
interest in the technological side of |
sheep breeding. l Slide

. : . Tools for Selection within flock
Mark has been measuring and analysing

sheep data for the past 19 years and

warking with and using across flock |
breeding values since 1990. He developed
his own software to handle and deliver
data under working conditions in the
yards and incorporated RFID tags into all [
aspects of the sheep breeding program | genes

using his own software. * Index Values for identifying animals with more

Knowledge of genetic variation in Flock

Pedigree Recording

Measurement & Scoring of Traits
* BLUP EBV'’s for separating the environment from

His family's stud is one of the few I profitable trait combinations

merino studs using EBV predictions and
computer added mating programs to
help with mating. Mark developed and
implemented the first pedigree recording
system using RFID tags. Slide 3

Along with his father, Mark runs Speed of Genetic Improvement

educational workshops cffering essential (Population Genetics)

krnowledge needed to run a modern

sheep breeding program » Selection Differential x Heritability Generation Interval

* Selection Differential = The superiority of selected
animals above the average of the drop they came

"Devondale” Tullamore from.

NSW 2874 Australia * Heritability = The degree to which each character

P +6126892 8222

F +61268928292

E rmortimer@crt.netau
mark@centreplus.com.au animals at the time of lambing.

W www.centreplus.com.au | =

may be inherited.
¢ Generation Interval = The average age of breeding
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The Use of Technology as an Aid to Selection in the Merino Industry / 2

w
=
=

Variation in production between
sheep in a flock

A 70%ofallsheep [\

Humberofanivals st each bvel of production

only 5% within 15% of . only 5%

below this / flock average B, ohove this

level Ty A devel
-25% -15% Average +15% +25%

Level of production (e.g. fleece weight or body weight)

Slide 8
Variation of Traits in progeny of a sire.
Average of 19 sires with av 23 progeny

* Trait Average  Maximum  Minimum
* CFW% 100% 120% 78%
¢ FD dev 0.0 +3.0 -2.1
* BW% 100% 118% 84%

Slide 5 ] Slide 9
Greasy Fleece Weight CFW V’s Micron

=

§ 1,000 animals Whole Drop

-4

i —~ 2

2 N

£ /

= /

4 lonly 25 animals  / (53 Animals onily 25 animals S : o !
g below this yd above

& Hevel \ X A{’/ this lavel

g 150 150

'g Ansmals Arimals

= ’ ) Micron

-275% .1250% Average 125% +275%
41kg 47kg 54kg 60 kg 66kg T3kg THkg
Slide 6 Slide 10 N ]
Fibre Diameter A simple Index example

&

E-] .

2 1,000 animals ¢ If Index task is to select GFW & BW equally
£ //’_\\ « If flock average GFW is 5.0kg

é / \ ¢ and flock average BW is 50kg

£ * Then Index will be GFW*10 + BW

fg :fgfm’f’:m‘s r// Sl | °“1"f§:::““ls * An average sheep would be 510 + 50 = 100
& feret o " & this level * A good sheep would be 610 + 60 = 120 etc.
£ Anienals Animals

=

-275% -125% Averige 125809 +27504

16 mic 174 mic 18.7 mic 28 mic 213 mic 226 mic 24 mic

Stide 7
Variation of Traits within a Flock

* Average of 13 commercial flocks

e Trait Average Highest Lowest
* GFW% 100% 147% 63%
¢ FD dev 0.0 +4.7 -3.8
* BW% 100% 133% 68%

Slide 11
An example of simple Index
for a commercial flock

¢ This Index includes weighting’s on
* GFW, FD, CV fd, & BW

® 2.28 * (GFW-av GFW)

e -1.6 * (Proc FD-av Proc FD)

* +0.3 * (BW-av BW)

AUSTRALIAN ALPACA ASSOCIATION LTD.
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The Use of Technology as an Aid to Selection in the Merino Industry / 3

Siide 12
TRAIT RATIO selected by Index

¢ Average performance of top 3% of ewes

* Selected from 13 flocks for six years

S (Or. A. B2l LAMEPLAN)
Dam age and Age effects

¢ Dam age effects
Hogget Weight  -1.9 kg per year away from 4.5 yrs
Hogget GFW -0.35 kg per year away from 4.5 yrs
Hogget FD +0.25 um per year away from 4.5 yrs
* Age effects
Hogget Weight 0.1 kg per day
Hogget GFW 0.01 kg per day
Hogget FD 0.01 um per day
* A twin born 20 days later than average and from a
2.5 old ewe.
These effects could total: 5 kg BW
0.85 kg GFW
0.65 umin FD

¢ Trait Selection Differential

- av GFW% 112%

- av FD dev -1.4

— av SD fd dev -0.5

— av CVfd dev -1.2

- av PF dev -1.7

- av BW 110%

ide 13

Commercial Flock Selection Differential

using an Index

Slide 17
LINKAGE across FLOCK & YEAR’s

How does it work? The following example shows sire
progeny means for 12-month fleece weight across 2 flocks.

¢ Flock Flock Flock Flock We’ll assume that corrections have already been made for
) twin/single status, age, and management group, and that the
* Trait Average Culls Kept sires had similar numbers of progeny, so we are looking at
o Number% 100% 35% 63% sire progeny test averages:
Flock A Flock B
0, 0, [+) 0,
* GFW% 100% 92% 104% Sire  Progeny Average Sire Progeny Average
e FD dev 0.0 +0.6 -0.3 (clean fleece weight) (clean fleece weight)
e BW% 100% 95% 102% Hero 3.5kg Hero 4.0 kg
Al 3.1kg B1 3.3kg
A2 3.2 kg B2 42kg
A3 3.8 kg B3 3.9kg
' Slid
Technology in the Merino Industry Flock A Flock B

® Variation of traits within a flock
* Removing environmental effects using BLUP EBV’s

Slide
Why Do we need EBV’s ?
Single born verse Twin born
shorn at 5 months and measured at 17 months
Average of six flocks

¢ Trait Flock Av  Twin Single  Single Ad
e CFW% 100 % 97 % 102% +5%
* Fddev 0.0 +0.3 -0.3 -0.6

* BW % 100 % 98 % 104% +6%

Sire  Progeny Difference Sire  Progeny Difference
(clean fleece weight) (clean fleece weight)

Hero 3.5-35=0Kkg Hero 4.0-4.0=0kg

Al 3.1-3.5=-0.4kg B1 3.3-4.0=-0.7 kg

A2 3.2-3.5=-0.3kg B2 4.2-4.0=+0.2kg

A3 3.8-3.5=+0.3kg B3 3.9-4.0=-0.1kg

lide 19
Flock A Flock B
Sire  Breeding Value Breeding Value

(clean fleece weight)  (clean fleece weight)

Hero 0Okg Hero Okg

Al - 0.4 kg B1  -0.7kg
A2 -0.2kg B2 +0.2kg
A3 +03kg B3  -0.1kg

AUSTRALIAN ALPACA ASSOCIATION LTD. ° WORLD ALPACA CONFERENCE 2008




The Use of Technology as an Aid to Selection in the Merino Industry / 4

Slide 21

Sire/Progeny Micron comparisons

Hogget Micron

Aunrage

b
ity

o Eee0m R Averare €e 30

8012501887707322

5 126 88 11364

Sli Slide 24
BLUP EBV’s to the Rescue Sire/Progeny EBV comparisons
X . . . 107351 2003 drop 8% DP Index
Genetic Trends in Australian Livestock
16
14 -
_"—La:.nb (Indusiry) o, B
=R e BLUP introduced @ = ¥
Beef Catile (1 Breed) = 10 +— = .
o
. »ll;ellu Nucleus (Holland) | o g L= —Dams
T ) 5 t Progeny
_________________________ 6+ N —
g = 1 N 11 IS
e B — A P = F——— —
< g 2] 7 i .
[ o+ et B o
- Trends in Dairy an @ Beef Cattla includs SR U T RSN R S
comtieuing imyortations )
| 8% DP Index
Slide 25

Sire/Progeny EBV comparisons

5
/ N\ e BN
f/ I h
» /,_/
N !
:
Slide 22 Slide 26
Sire/Progeny Micron comparisons Sire/Progeny EBV comparisons
Hogget Mictan
JJ;— - ——— e
30723Y% Predicted Inde>

1S — 307240 o 128.3
i | \t_— =

‘ bl " CE W HID [

24 —

I / = &3 181 i 1=
l e R " s

Slide 23 Slide 27

Sire/Progeny EBV comparisons Sire/Progeny EBV comparisons
EBV Micron
Sire 107381
1 b= - - —
== NN 307238 Predicted Index
307240 128.3¢
10— — A - — 3
T ™y — =

Hoher

ISR

VA

S0 g 4221 2 43 5 03
EBY Micion
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Slide 32
Sire/Progeny EBV comparisons TGRM Histograms
| . b
e 12740 | 1
> Sire 107301 127.4 HCFW —_ ‘ | ﬂ _ l
s 1\\ i | 1
' | | i
7 'ay .y
Ah i
1 1L
29 Slide 33
Technology in the Merino Industry TGRM Histograms
¢ Variation of traits within a flock 1
* Removing environmental effects using BLUP EBV’s HCFW [ s -
¢ Using Breeding values to predict the future LD : ‘-
|
I
i
|
Slide 30 | Slide
TGRM Prediction & Results
TGRM Report for 2001 mating
Trait| Sire Mean| Dam Mean | Prog. Mean | Actual i
HWT | 1.86 0.82 1.34 HCFW | | .
YFAT -0.25 0.02 -0.12 |
YEMD -0.1 -0.13 -0.12 HFD
| HCFW 0.04 0.14 0.09 HFDCV ~ =
HFD -2.44 -1.07 176 |
HFDCYV | 0.07 | -0.13 -0.03
NLW 0.03 | 0.01 | 0.02
8% DP | 117.83 110.25 114.04
Slide 31 Shide 35
TGRM Prediction & Results TGRM Prediction & Results
TGRM Report for 2001 mating TGRM Report for 2001 mating
Trait Sire Mean | Dam Mean | Prog. Mean ActlE Trait| Sire Mean| Dam Mean| Prog. Mean Actual
HWT 1.86 0.82 1.34 HWT 1.86 0.82 1.34
YFAT -0.25 0.02 -0.12 YFAT -0.25 0.02 -0.12
YEMD -0.1 -0.13 -0.12 YEMD 0.1 -0.13 -0.12
HCFW 0.04 0.14 0.09 " HoFW 0.04 | 0.14 0.09
HFD -2.44 -1.07 -1.76 HFD -2.44 -1.07 -1.76
HFDCV 0.07 -0.13 -0.03 HFDCV | 0.07 -0.13 -0.03 |
O Nw 0.03 0.01 0.02 N 0.03 0.01] 0.02
| 8%DP 17.83] 110.25 | 8% DP 117.83 110.25 114.04

114.04 | ‘
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BREEDER EDITION

Herd and Land Management

Pedigree Tree Highlighting Common Ancestors
Calculate Wright's Coefficient of Relationship
Calculate the Coefficient of Inbreeding

Upload Sales List to AlpacaSeller

Reports and Worksheets

Multiple Species Down/
Weather Station 7
Schedule/Diary Vsial
Fleece Labels -

and much more e

 www.alpafarm.com
. veay info@alpafarm.com
iy Y . phffax +61 2 4227 5975

Ml OPTIMATE &

OPTIMATE
AlpaFarm

by OPTIMATE Computer Sys
(est. 1991)

-
;@‘ o T
_‘r . - <1 % Y
= .-"fr" &
-

everything in
Breeder Edition plus:

Cash Flow Projection
. Tax Summary Report
OPTlMATE Contact Management

FREE 5 Page Website
FREE Flash Drive (USB 2.0)

Stud Services, Insurance and Mileage
Expense Accounts, Expense Groups and Invoicing

Herd, Land and Business Management
the ONLY business software available for alpaca breeders

ENTERPRISE EDITION

TRADE BOOTH!




The Use of Technology as an Aid to Selection in the Merino Industry / 0

[ siide 36 | Slide 40
TGRM Prediction & Results Mating Predictions
TGRM Report for 2001 mating e :
Trait  Sire Mean Dam Mean | Prog. Meaﬁ [ Actual ! v 2947 Matlog R 2;"{19(1:::?::
HWT | 1.86 0.82 1.34 1.869 B Mt 407 — S _NOW NOE CCUMLINT WD MW MLOE DT AP T
YFAT 025 0.02 012 0426 . o O
YEMD 0.1 -0.13 012 -C.244 8 b
 HCFW | 004 014 009 0038 i ; T
HFD 244 .07 476 1513 g o 1 -
~ HFDCV | 0.07 -0.13 003 -0.223 ;3 ; ! e -ty EH -
NLW 0.03 0.01 0.02 0.088 s ai e e ] (SO
8% DP | 117.83 11025 11404 112199 LI i
Slide 37 Slide 41
TGRM Prediction & Results Mating Predictions
TGRM Report for 2001 mating
Trait Sire Mean |Dam Mean |Prog. Mean | Actual ' 79, Index ‘Mering ¢ Cie;;a Plus
HWT 1.86 0.82 1.34 1.869 | 188 5 .
YFAT -0.25 0.02 -0.12 -0.426 140 =
YEMD |-0.1 -0.13 -0.12 -0.244 -
HCFW [ 0.04 0.14 0.09 0.038 120 T [—= -
HED 2.44 -1.07 -1.76 -1.513 o0 01
HFDCV | 0.07 -0.13 -0.03 -0.223
NLW 0.03 0.01 0.02 0.088 80 ' : :
8% DP 117.83 110.25 114.04 112.199 1097 1883 1899 000 2001 2002 2003 2604 200653 2008
|
Slide 38 Slide 42
Mating Predictions Robert Gill commercial flock
2607 Matiag 2009 Hogget
Sires oot - s - 5 P*}’diﬁ‘]f"“_ WCRON & 1:00L G HESD
’ wb s
E . : a4 -

. H ar _.g TV
==
LR E S A

e ; R e L M«,W&Mrwwi R Y

Slide 39 Slide 43
Mating Predictions Technology in the Merino Industry

* Variation of traits within a flock

2807 Mating 2009 Hogeot

Sires

 Predictions * Removing environmental effects using BLUP EBV’s

= ¢ Using Breeding values to predict the future

5 § » * Incorporating Breeding values with visual selection
: o i

5 ; :

2 |

E 56 &z ¥ ]

AL A < :
EPCBE
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Slide 44 Slide 49
Centre Plus 2005 Selection Centre Plus 2005 Ram Selection

Index WTesv GFW esv FD esv

1141 Ewes 110 1.61 0.14 -1.19

514 Hoggets 112 255 026  -1.08 e e R R

Top 1250 113 1.98 0.24 -1.23

6 Link Rams 120 3.95 0.54 -2.01

Top 12 Hoggets 125 5.52 0.62 -1.50

2004 Drop 113 2.39 0.26 -1.21

Prediction 118 3.40 0.42 -1.47

Slide 45 Slide 49

Centre Plus Older Ewe Selection

186 Ewes Culled Visually (16%)
-6% Colour
-20% Wool Style

Centre Plus 2005 Ram Selection

Sestar Srase Coluus Blyle BOCTHESS CHING LUNTNS WOUR SEWNCHE SNIN 0% DO WNT  RFD WCPW

B4 LN R R red BT waw RAB e Rodm 10704 3OAN -1 08 B2

Slide 486
Centre Plus 2005 Ram Selection

Semtes Ghsde Culoer Pyl ENTMNLE CALIN LETTAS Wees SONTLES VAL BN SF WWT PR eGTe
(LR I R B T LR FETINERE I3 IS AT TR ST N TR TR VT AT e e

Siide 50
Centre Plus 2005 Ram Selection

Wisbmr Gewde Cnluag Styls MCTEENS CRLUMP (HETRE WOUN SINULES PHEN A& U6 s W5S A
S LW 2.3 p A XEE 3L R AY TR TOPE T8 330 74 3.5% -§.08 0.7

Slide 47
Centre Plus 2005 Ram Selection

Wester Gt Talmir §Yyie STHEES CEIMP LUSTRG SOOR NIWOLED KT8 6 0F wwE W e
MAd EAD RAE REY EUE Rk ek R0 RaY R61 XIT AN FOAY L9 8.9%

Slide 51
Centre Plus 2005 Ram Selection

- < tyis I CETM [ERTEN RomR FWERAN CETH B Or s WS
LLUNES T LON e B AL RO S oSl R N T RE RIS ST TS ST Ty
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[ Slide 52

Centre Plus 2005 Ram Selection

Boaker Srate Celoar Slypie MMTHIEN CEDM LUSTUE BUGH SUBILLE

4 1 LM 1 r.ey L N L

Tev 2.as 7195

Slide

56

Technology in the Merino Industry

* Variation of traits within a flock
* Removing environmental effects using BLUP EBV’s
¢ Using Breeding values to predict the future

Centre Plus 2005 Ram Selection

LR

198 3. 14

Mustmr Srade Colome Slyle SOITECES CHiles LUFTES BOUN BESIHLEE NETH Ny be
A tiEm 7w e 3m

291 2@y PR RN R AR ITZON B W

’ SR * Incorporating Breeding values with visual selection
— ¢ Impact of management on selection
Slide 53 Shde 57

Knowing what a breeding system
is really selecting for:

* To get a broader picture of how a breeding system
works, one can think of nature and the evolution of
species, and how the environment along with the
health and vigor of animals play a role in selecting
future genes.

¢ This is referred to as G x E ‘genes x environment,

interaction.

Centre Plus 2005 Ram Selection

111.262.84 25

Robert Gill commercial flock

LANEING PERCENTAGES

Percemages

2005 Spectals, _HI.68 523 0.58 1.26
2005 Genaraly 11762 /39 .27 120
Cofubined Matiny 2005 11555 347 03¢ 421
D viating fiom 2004 riteq 2H 0 407 203
D viatinn fiom Max 4 6.07
Rams Souals ludex HWT HGEW HED |
Fusrage TR (X3 En IRi2
Feas Zenersts Index HWT  HGRwW HED
El |
i
|
A ERT) nis BT
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Robert Gill commercial flock

LAMBRN( PERIENTAGES

=igon %

i
H —— Ve Moy Averae Lambry %
kS 5 Ve Wiy Average Wy
% | i Livese (b )
= Il — Linesr fLa <
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| Slide 60

A Breeding System

AMS three tier breeding structure

Ewe temperament scores 2007

Ram Haggets Ewe Hoggers Temperament Scores
T s a
A I / P y
P e ===y N, 5 - w0
JOAEwes A
1 /. Cenmal Nusieus® < te  oftuseding Fues 20
Avaiabef .- I i
198l /
-— .
: uuc»:y.“ =~ e
A —
4 AT \ g . —a
o« : C Cupnd ?
i Ram Breeding Co.Operatives - S R
1 P 10X Exes 164C¢ Dpe -
| / y M. Contnbutionyete - 1% eF breeding B s
4 T | -
I i | =
st 1 .
v Contbuturs A ' : )
d 510100 Bes A bty " Temperatmnet
Slide 61 Slide 65

Ewe temperament scores 2003

Ewe temperament scores 2007

Scanning to Lamb Survival for 2003 Drop
Results from Dams with a 1 or 2 for temperament Temperament Scores
Hogget S 81 1.38 1.06 113 Er 234
2nd banb 76 LD 1.51 1.24 115 2L 184 -
3ed Lams 112 29 1.68 118 138 € 2% £
ATk Laup 64 94 1.64 1,47 108 11 10% — =
sch Lewy | 65 75 1.72 1.14 11z *— =
Average/Total 203 483 1.588 181 635 156 | 24%m 1 . R ® —_— 3
. M ——
Resuits from Dams with a 3 to 5 for temperament . - -
Hogort 28 32 1.zt 0.37 47 15 308 -
Znd Loy 12 18 1..4 1.00 22 15% 08 o - =
5rd Laxh B 7 1,494 0.7 & 4 ———
Ath L - 1 2 w5 %
Sth Laos 4 1.5 C.75 0%
- Temperammnet
Average/Total 71 1,484 a: 2 | 32% |
Slide 62 Slide 66

Ewe temperament scores 2004

|

Resuilts from Dams with a 1 or 2 for temperament
[ Age R il e o — Surveew momieel Lewis Lemb  Porcontige
L WEwws  fLawen Lol pen Gt Lmivs e Faor Sams simweny Lesses o Laehs et

Scanning;to Lamb Survival for 2004 Drop

Technology in the Merino Industry

¢ Variation of traits within a flock
* Removing environmental effects using BLUP EBV’s

matee | anr [ e | om | e | o] e * Using Breeding values to predict the future
Jrd lLewd 77 116 1.73 1.581 133 17 323 . . . . .
| o e ‘ * Incorporating Breeding values with visual selection
e 5ch Lamb 63 112 1.81 1.7% 114 2 z3 R
T e o T T ¢ Impact of management on selection
Results from Dams with a 3 to 5 for temperament ® The use of RFID technologies
Hogget 24 19 1.82 0.79 x4 is 943
End Lamn 20 7 1.65 Q.28 3% 16 qey
Jrd Lemwh | k- E2Y 1.67 1.22 153 El 7
: 4th Luurb 8 1% 1.75 1,38 14 3 21%
Sth Lawd 1 1 1 1 Uk
[averaverioras . Lo 97 3 IETON
Slide 63 Slide 67
Ewe temperament scores 2007 Individual Animal Management
Temperament Scores
25— S _ §¥°

Temperamunet
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Slide 66
Where we are now - Body Weighing

¢ Body Weighing Before EID

3 people (1 on the scales, 1 on the computer and 1 forcing up)
Top speed - 180 per hour (Whole mob)

Normal speed - 150 per hour

ERRORS - 0.2% to 0.5% tag reading errors

¢ Body Weighing with EID
2 people (1 on scales, 1 forcing up)

Top speed - 300 per hour (Whoie mob)
Normal speed - 250 per hour

Peaks of - 380 per hour.

ERRORS - Similar percentage of weighing/

System errors

v
-
3

Match Maker
Walk Over Pedigree

Slide 69 Slide 73
Where we are now - Body Weighing Match Maker
Visual EID’s ¢ 189 Ewes i l o —
Maeb size 700 700 e 230 Lambs A AS
] i
Number / Ho.ur 80 300 » 2500 Tag reads 3
Labour Units 3 2 o
$ per hour $16.00 $16.00 per day )
-
Man hours 11.67 4.67
Total Cost $ 186.67 $ 74.67
Cost per Weight $0.27 $0.11
Percent of original cost 40%
Slide 70 Slide 74
Where we are now — Body Weighing Play Equipment
__ Visual | EiD’s | |
Mob size - 700 1750
Number / Hour 180 300
Labour Units 3 2
$ per hour $16.00 $ 16.00
Man hours 11.67 11.67
Total Cost [ $186.67 $ 186.67 |
Cost per Weight $0.27 $0.11
Percent of original cost 40%
Slide 71 Slide 75

Match Maker
Walk Qver Pedigree

Match Maker Different lambs that followed a single Ewe

L EID I EWE CHECK COUNT |AUG_POS PERCENTAGE
1982 900102009054 |982 SUP10Z3VEA9H! H | 1 l 1.28 | 53.33 '

foez 899102000058 | 982 009102306894 v | 15 | 1.97 | 690.00
[s82 ess10z61677 962 009102596494 1] 2.60 | 53,98
(982 099102015904 982 899102396494 1] z.8a | 53.33
982 809102396723 987 ouriozsveudnl M | 1| .80 | 5.8 |

1982 099102399873 962 009106239649 EEETREEEET
1982 009102099977 |982 voviezasehon) N | 1| 2.00 | 53.33
557 oo 1]982 8091 1 711 2.88 | 53.38
987 90 1/982 903162 i 2.00 | 58.38 |

[o82 ouotaznp2sik| 962 BO916239649%
|982 999162'0&1’!9;982 0091“2396&9“

T
| |
| 1.8e | =3.33
" 2.00 | %3.38

2 + zaa; 53.83

982 GW‘W?IINMZ 932 DH1M396‘I')-‘0
2 GM‘IUS‘W‘EBBI 982 B8 BBNm?MIQIl

|482 089183197172 | 987 ©09102396u94]
R L) 762 089102396494 |

v
N
n
W
N | 1
] 1

T 3

[

i 7] 2.08 | s59.28
W 1

LR EE

[ 1

[ 3

H [

H 1

70 | ss.
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Slide 76
Match Maker Different lambs that followed a single Ewe

_EIp EWE 'cuzcx_cﬁum AUG_POS 'PERCENTABE
582 069182396723 982 009163191881, 1| 2.08 w167
982 00919288045 | 952 007103199861 _{—"{’ 0
982 909102998183rﬂ? 909108191881 NH 1
982 009192399873 nz‘iﬁoﬁswmsd E 2
982 009162501622 [982 009103191881 N | 1

! 2.60 L 41.67
omees - o -
0Bz 869102402631 982 909102191881 M i : i z.88 ) 41.67

|9%2 099102402033 982 oOR1BIIBIATT) N 1.98 | #1.57

982 669102402431 ]982 609103191881, K | 2 1 156 | 8a.33
82 0091624D3869 982 6891031918811 v |2 137 | sae.ee

982 vowinzanavss PN 909183151689

%167

W e

| Shde 79
Match Maker Different Ewes that a lamb followed

ST EVE CHECK COUNY |AUG_POS | PERCENTAGE
I T RO TR R o L
S62 809102403149 | 982 009102404467 2 158 | 15172
982 009102403140 1982 009192395880 N | 2 | Z.08 | 76.47
1982 009162403749 982 0091020099%6, N 2 | 1.0 | 133.09
"“9575 'auwozwsm?.asz otmnaw?sm H 1 ‘4,78
[902 009102403147 | 982 Q09102401196 N 1| 1.68 | s2.78
982 889102403149 1982 8094¢ nsoweavoyeu [ T 288 78.08
982 00510280319 [TT] oaowzswm K __"______1 | 1.8 sa.3d ]

Slide 77
Match Maker Different lambs that followed a single Ewe

EID |CHECK COUNT AUG_PDS PERCENTAGE

| EWE
762 98916249011 (962 eR10239996% | o 5 ¥0.38

"

982 ﬂ!"lﬂmﬁ?ﬂ‘”ql? BB2162599964 | 2 1.9 140,80
982 0631R2a95524 982 WORTRZIIIVEN 2] .08 TeBo0
997 Bavi8davo0al | it Z.e | 78,80
82 Tio1ada0s508 087 DARIGRO0OIRG] N | 1| 2.98 |  78.85
982 562 oo¥ | T 188 | 7660
182 NE9102306973 982 EY102909054 i -2 L) 78.68

Y82 89102397922 902 889102399064

982 30182605261 }982 BOMTE2ISYEG

U2 98918248386Y 9UF BN9IBAIPIVGE
D22 0291 &2 &

$82 SRT102999964
93t 982 D801 0289908A.
982 DDITOZIVITEY,

02 009102099004

:z:lczzzzzzzz:=====lzz

Slide 80
Match Maker Different Ewes that a lamb followed

TN — T MK

957 w001 WA 0Td 7H2 $BITITHI K
917 WS TTIRIINS 97 D IBBZUITY
R e N A AL
962 eos1ganezeas a7 399 teaiesE)
{732 vorivenszeas ez vwieazsieT
[vez swetmTTe var ewsEsitanoe]
[obz GiTuzastaan smz oimaIess
707 wo9vernizass 082 2091697 17a08!
1982 aomranseass see omrmziier!
[392 werreasmzass 967 umveaioeesy]
582 W30 VA2 00916197197
957 499100003 987 ABIEERISGART
#o7 4901 93 452 009 taaIPEeEN
iz Bm1maaEl 151

203 va7_ewiETioiess| TN
AeNt7ETs 9 OB R2ARaNET |

T9AIR000 G42 DIRTACAEITIT]
982 sp57R2017037 T2 AW TRRNIRSTA|
957 sav) RA02037 987 a16299906%
91 EAGZESS T S 20980 |
¥: $9TOIN0ZINA 982 CIVIRIIVATAL |
VI SR RIN0aEad 982 awtRzaBIAaN]
91 N1 982 somiezerermtl
raicain su IBIRIST 7]
neserdss 00 BERTR IR |
52 swreraieen

H

x|z ==z

-4

’-s dl
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et

)ik

x|x|2jz 2zl ¢ 2jx|n < 2|2

x zlz|zzzz

| Slide 78
Match Maker Different lambs that followed a single Ewe

EID EME EHE—DI( OUNT [RUC_POS [PERCENTAGE

982 DEOTORROIBRZ 1982 G6Y1031975R1 19 1.00 926.83

202 umnzbms«n‘bsz aso1maz1ass| W 1 2ss.00

982 ﬂmfﬂ?“ﬂﬂ?? 982 ﬂn‘laﬂ?‘l?zfu L} 1M 15‘

982 009102631857 082 w09103199007] M .67
ka7 o I

082 ﬂmﬁ~ﬂ397 982 lﬂiﬂ?l“ks11 N 153 2

9. 85

982 GW‘EWHM89? 902 DWIB?MSZ“? NV‘L
982 009102481097 982 DOOTaAZ2OI2H] N
982 0uvT0eauteT7 [982 GoTIGII12Nos| A
|96Z aertoaucing? vez awwazﬁus W1 Tvsas
952 699182861857 902 GON1G9196288) N | 1 92.51
262 DEvie2401897 ‘982 Faiwuuqu’ TR A 52.78
992 GODAZLU1B07 967 H091GZNGITT| A T 7.0 | 75.86

1T

4

1

69.61
TR

(982 B0918ZRE1EY7 592 BO91GIRBIEE1| N 2.80 | S6.67
;932 smwéunswlyn'ommsewﬁﬂ i 2.0 | 7o.08
|982 vl T0zuD1a97 982 BE91H2409396 178 et
982 BO0102481697 082 BO918206895¢ N | 4| 1.80 5768

962 DO102451897 063 OIORDISDIZGR, K | 1 1.00 | 86.67
ar pevyErsmedr P11 ﬂﬂw'15|975'l L] l

[ ee | wses

AUSTRALIAN ALPACA ASSOCIATION LTD.

" Slid
Match Maker

Match Maker Results

100% 1
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Contact Kaven Caldwell
Katrine Bank, The Mines Rd, Thuddongra, NSW 25394, Australia
Ph: 61(0)2 6383 3531 Fax: 61{0)2 6383 3578 Moh: 0428 333 857
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The Next Phase
in Alpaca Farming

STEVE RIDOUT

Steve's professiona! life is in the
International Transport and Logistics arena
and over the years he has transported
many exotic/endangered species across the
globe to assist with many zoos' breeding
programs. Steve's passion to help these
animals led him to help the 'Free the

Bears Fund' organisation which rescues
bears from Asia, provides sanctuary and
often relocates them to zoos in Australia.
"|t's great to see some of what you are
passionate about, free and happy again
after suffering so much”.

Steve made the lifestyle change to alpacas
in 1997. With the help of many breeders
imparting their knowledge and advice, he
embarked on a successful breeding program
with huacayas. Following considerable
experience in the show ring acting as a
Ring Steward or Chief Steward Steve has
now recently qualified as a Judge.

Steve has recognised that the alpaca
industry is mature enough to find a
broader market place for its products.
Alpacas in Australia have now become a
livestock industry and the alpaca needs to
be recognised as such. Steve fought long
and hard with his own emotions but a
challenge arose in the industry that needed
tackling. Alpaca meat, LaViande Pty Ltd
was established. It's a topic that many have
differing opinions about but the reality of
our industry is that the next phase ir alpaca
farming has arrived in Australia.

The product is unigue and has a very
exciting future across the globe.

32 Macarthur - Penshurst Road
Macarthur Vic 3286 Australia

P +61355761223

F +6135576 1308

M 0414 719 566

E sridout@bigpond.com
www.wildfloweralpacas.com.au

=

The industry in Australia hasn’t matured as yet but is maturing. The physical
numbers of alpaca, the growers and industry have matured to a point where
the introduction of the meat side of the alpaca needs to be developed.
LaViande will enable the stud industry, fleece industry to survive, grow and

prosper long term.

In the following presentation we will cover current costs and the long term
effects chat the industry needs to recognise and address to ensure a safe transition
to the next phase. We will also cover the positive aspects and the benefits to
growers of developing a meat industry that will enhance the industry today,

future growers and offer an alternative to current farming techniques.

It will also give you an insight into:
> LaViande the company,
> LaViande the quality product and

> LaViande the business plan.

IS THE ALPACA INDUSTRY SUSTAINABLE?

Current Costs to Growers

Everyone can put their own costs to their own feed, veterinary billsand shearing,
but who really knows how much it does cost the grower in not only the actual
physical cash outlay but land degradation due to increase in herd size? Your
time also needs to have a dollar value put to it in order to really quantify the
total cost to your business.

Let’s put a monetary figure to the basic costs of raising an alpaca from birth
until 3 years of age...

Shearing .......... ... ... .. BI5x3=.. .. 845
Feed ... ..ot $5 perweekx 156= .......... .. $780
Vet costs, this will vary but let’s assume no costs until wethered .. ... ... $70
Husbandry .. ... i $50
1 1 N $945
LESS

Pricesoldasawether . .....vvvivninine e i, (approx) $500
ALosS O .+ vt $445

The land degradation aspect will vary depending on land and herd size but we
all know as growers the effect of not being able to rest paddocks, the lack of
feed (drought and overstocking) even down to controlling alpaca diseases such
as worms correctly.

Long Term Effects

Currently we are seeing a considerable drop in the prices for our alpaca, this is
due to the increase in numbers, drought and associated costs.
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The increase in numbers through good breeding has
increased the quality to such an extent that we are now
wethering males that 5 years ago were potential stud quality.
More growers have their own males so even the stud side of
the business has dropped away. It’s resulting in a lesser ability
to move stock on lowering returns for the grower. Growers
in turn are seeing less new breeders coming into the industry,
also many original breeders are now opting out due to age
and the above effects. All result in more and more alpaca
coming onto the market diminishing or lowering the dollar
return. These factors are resulting in slower growth for the
alpaca industry.

The AAA and growers alike need to have an action plan,
strategic steps to ensure we dont end up like the deer
industry.

We have taken the next logical step forward!
The Positives

Diversification in farming attitudes is the next thought
process for all growers. Current, new and prospective
breeders need to look at where they fit in the alpaca industry
and where they want to be as the industry matures further.

Currently we really have only the stud and fleece growers.
However, for this industry to survive, the meat industry
needs to fill a void that has been created by the narural
growth of the alpaca industry here in Australia. By adding
the meat as a viable, long term, profitable business we will
be able to entice current breeders to stay in the industry
and new entrants who see that the industry is maturing and
recognise that the alpaca is a livestock enterprise. It may lead
to a diversification in farming practices for current breeders,
new breeders and possible farmers seeing females instead of
wethered males as a possible source of farm revenue. The
wethered males will be used in the mear side of the business
ultimately giving the stud industry an outlet for lesser quality
females to a wider market place.

Benefits to Growers / Breeders

The benefits of supporting the LaViande business are
measured across the board. The lowering of stock numbers
(de-stocking), less feed, less vet costs, ability to adequarely
rotate paddocks, less degradation of farming land and
effective handling of drought conditions for the remaining
herd. Tt will ultimately affect the stud and fleece industry by
removing lesser quality stock from the industry. The quality
of the fleece being sent in for production will increase having
only stud or fleece herds remaining to supply that aspect of
the alpaca industry. This is a long term effect and won’t be
felt until demand is at a point that we are reducing the lesser
quality alpaca. The ability to on sell your unwanted stock
into the meat industry provides another income stream. We
are purchasing alpaca at 6 months up to 30 months of age.
For those who decide to sell at 6 months it offsets any furcher
expense that alpaca might cost them.

LAVIANDE BUSINESS PLAN

Quality Product and Name, Quality of Supply
and Regular Supply

LaViande is being branded as such to give it a quality name
for a quality product. The branding is just as important as
the product itself so that’s why we have been careful to offer
a name / brand to the market place that sets it apart from
current products we will compete with. Following on the
lines of our main competitor, venison, we steered away from
just calling it alpaca to stay away of the cute / cuddly aspect
of the alpaca.

LaViande, the product, is unique — so the marketing, quality,
handling, packaging all need to be of a high standard.
Following on from current food practices, experiences in the
beef, lamb and venison industries, we have set out to achieve
whar we think will take LaViande into the market place and
make it a success.

We have listened to markets, chefs and industry professionals
that have gone before us with other products, learnt by their
mistakes and understood their industry so we can provide
a product that the consumer will accept and can expect
consistency in taste and regular supply.

The basics of consistent quality of the product, correct
packaging, good visual labels and keeping the cool chain
in place whilst transporting, have been at the forefront of
our efforts prior to launching the product. As you can see
throughour this presentation and product on display we have
kept the generic theme across the board. It’s so important to
brand your product correctly,

With this in place coupled with advertising, information
about the meat and alpaca we have been able to achieve
market acceptance of the product quite quickly.

Generic Products

LaViande has been quick to recognise thar more and more
Australians are requesting product from their own backyard
so to speak, food on offer should be home grown, from the
region in which they dine! We endeavour to source product
where it’s going to be served. Our marketing is also based on
this principle with promotional cards such as this being made
generically for each state. It allows us to promote not only
the product but alpaca (LaViande) from suppliers’ regions.

LaViande Carcass

The carcass, for those who haven't actually seen one, is very
lean indeed; this shows you very little body fat but lean high
grade meat. The live weight of the alpaca we are slaughtering
is approximately 40-50kg resulting in a 25-35kg carcass.
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Cuts

Typesof cutsare similar to those of lamb and venison —we have
our prime cuts such as backstraps, 8 rib racks, tenderloins,
short loins with secondary cuts, such as denvered legs where
the leg muscles (round, rump, topside, and silverside) are
cut away, de-sinewed and then placed back together in a
pack known as a denvered leg set. This is done to ensure the
complete leg muscles are sold so we are not left with any of
the lesser desired cuts. In stating this we have found each

individual muscle is as good as each other when cooking.

As you can see we have a variety of cuts that the consumer can
choose. Many of the primal cuts are what the restaurants are
choosing so we are concentrating on marketing the lesser cuts

in order for a greater percentage of the carcass to be utilised.

Restaurants in Sydney , Brisbane and Melbourne are ordering
LaViande with the Adelaide Hilton promoting it through
their Brasserie Restaurant and high profile chef Simon
Bryant (ABC TV program, The Cook and the Chef).

Versatility

LaViande is lean, high in protein, high in moisture; it leaves
a buttery after taste and is not gamey at all. It lends itself to
become a very versatile meat indeed with prime cuts being
filler steaks; trim used in pastas, pies and sausages; legs for
roasting; de-boned legs marinated wich native herbs is ideal
to throw on a hot BBQ; slow cooking the shanks or neck

rosettes in an Osse Bucco style is also exquisite.

LaViande takes on many flavours so it’s easy to overspice it
— spices such as chilli, lemon myrtle, basil, garlic, rosemary

and thyme are ideal.
Value Adding

When value adding to the carcass, we must take into account
the hides and pelts being produced. These come in varying
grades and quality. Shearing plays a big part in where the
pelt/hide ends up, not to mention the cost of stripping the
hide from the carcass. Longer fleeced alpaca need manual
stripping duc to the long flecce tearing the hide through the
mechanical stripping process thus resulting in a higher end
cost of butchering the carcass. Shorter fleeced alpaca are put
through the mechanical process.

We are currently putting together a grading system and
working with tanneries to ultimately offer the market place

anything from wall hangings and throw rugs to leather goods
and the like.

MARKET SUPPORT

Markets and Marketing

LaViande markets are predominantly the restaurants and
gourmet food outlets in major cities. We consciously target
these areas that produce the greater returns, it’s also coupled
with not wanting to retail or denigrate the product through
a mass outlet approach. The actual physical numbers of
(slaughter quality) alpaca in Australia are not high enough
to be able to supply a large volume produce. The business
needs to be able to have enough supply to cover current and
budgered increase in demand whilst still offering a regular

supply and quality product.

Export potential is also being investigated to yield a greater

return and usage of the carcass.

2008 will scc more trade displays and further industry
awareness events such as this conference, in order to establish

the product and brand in the market place.

We all market ourselves and businesses in order to maximise
our sales and profitability — LaViande is no different. We
compete with an already established variety of products in
a competitive environment so we need to run the company
as lean and as profitable as possible in order for the business

and industry as a whole to survive.
Grower Support

You, the breeder, can only decide if this next phase is what
you want to be a part of. Most breeders entered into alpaca
breeding for a lifestyle change and this aspect of the industry
probably isnt for you.

However!

We all need this business to survive and supporting what
we are doing through basic acceptance or being preferred
suppliers to LaViande will enhance our ability to ensure

longevity of the alpaca industry in Australia. @
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Alpaca Heaven For Sale

TALLONG « SOUTHERN HIGHLANDS « NSW

Unique opportunity to purchase ‘Elsendale’, an elite Alpaca Stud.
Conveniently located midway between Sydney and Canberra.

Character bluestone residence with high raked ceilings,
exposed beams, timber kitchen and bull nosed verandahs set in a

delightful cottage garden.

25 acres of basalt soil with 8 lush paddocks and top quality fenc-
ing for easy handling of stock. Tremendous shedding and yards,
dams, bore and tank water, elevated position and views.

A wonderful property with exceptional appeal.

Price: $875,000
Inspection by appointment
Michael Maloney 0414 482 150

Richardson & Wrench

Bowral 48611466
www.randw.ca.com.au




Reinventing the Alpaca

DR JIM WATTS mvsc, Ph.D.,

SRS® breeding system

Jim is a research veterinarian who

has developed a new way of breeding
fleece-coated animals. The breeding
system, called the Soft Rolling Skin®
or SRS® system, is based on improving
the density and length of fibres grown
by the animal, and has been applied to
Merino sheep flocks and Angora goat
herds in Australia since 1988 and more
recently to Huacaya and Suri alpaca
herds in Australia, New Zealand, North
America and the United Kingdom.

Jim has developed measurement systems
for fibre density and iength as weli as
accurate subjective methods, based on
fleece structure, of assessing density and
length. He has shown that animals with
measurably high levels of fibre density
and length produce fieeces consisting

of long and thin staples of high crimp
amplitude and low crimp frequency. A
key concept is that the 'fibre bundle’,
representing the fibres produced by

the skin follicle group, is the basic unit
of fleece structure.These scientific
discoveries impact directly on the design
and implementation of fleece breeding
programs as well as conventional
methods of animal and fleece judging.
Currently, over 100 alpaca seedstock
producers are using the SRS® breeding
system.

PO Box 2604

Bowral, NSW 2576 Australia
P +61 24862 2050

F 1861248622290

M 0409 364 864

E srs@hinetnetau
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INTRODUCTION

‘Guard hair’, the coarse and medullated primary fibres that form the outer coat
of many alpacas, is a major problem for textile manufacturers. It spoils the look

and feel of finished products.

Adult alpacas produce fleeces that average about 24 to 25 microns for fibre
diameter with the primary fibres being about 35 microns diameter (Table 1).
By contrast, approximately 1,000 years ago the Incas bred alpacas with fleeces
of superb fineneness and quality (Wheeler et al 1992). Alpacas with 18 micron
fleeces, and possibly as fine as 12 to 13 micron, existed. The fleeces were each
remarkably uniform for fibre diameter with standard deviations of about
1 micron. Such low variability of fibre diameter within the fleece could only
occur if the primary wool fibres were as fine or finer than the secondary wool
fibres. The animals must have been free of ‘guard hair’. This high standard of
fibre quality in alpacas is not seen today, and the reasons are well-documented.
You can imagine what the commeicial value of such fleeces might be. Cashmere
(dehaired) at about 16 microns, is currently worth at least $100 per kilogram.
Fibres of about 12 micron could be almost priceless.

If we were to try to reinvent such quality in alpaca fleeces, how might we go
about it?

BREEDING OBJECTIVE

My approach is to breed alpacas with low primary fibre diameter and high
levels of fibre density and fibre length.

Primary fibre diameter is a highly heritable trait whilst fibre density and fibre
length are moderately heritable. The phenotypic cotrelation between fibre
density and fibre length in alpacas is close to zeto (Waws, unpublished dasa), and it
would be reasonable to expect the genetic correlation to be similar, indicating
that co-selection for high fibre density and high fibre length is feasible.

If an alpaca has low primary fibre diameter, it will have less guard hair. If the
primary fibres (and secondary fibres) are about 17 microns in diameter, there
will be no guard hair and no medullation in most alpacas (Figure 5).

If the alpaca has high fibre density and length, that is, many fibres on its body,
and these fibres are long, then it will produce high fleece weight. And as density
increases, the fleece becomes finer in diameter, the fibres highly aligned,
uniform in size and shape, and exquisitely soft. The processing performance of
the fibre and the quality of the finished products escalate.

The scope for genetic improvement of both fibre density and length in alpacas
is at least two-fold, or a four-fold increase in the fibre production of the animal.
This would change the fleece of an alpaca, for example, from producing 3kgs
of 25 micron wool per year to one producing about 7.5kgs of 20 micron wool
or 4.2kgs of 15 micron wool per year.

REGULATION OF FIBRE GROWTH

Moore et al (1984, 1989, 1998, unpublished dara) proposed that fibre density, fibre
length and fibre fineness are regulated genetically by the number, distribution
pattern and activity of pre-papilla cells in the foetal skin.
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High density and length of fine fibres are thought to be the

result of:

> Alarge starting populadon of pre-papilla cells being
available in the foetal skin to form wool follicles.

> These pre-papilla cells being distributed as small clusters
to form a high density of wool follicles.

> Because all the clusters are small, the fibres, whether
from primary follicles or secondary follicles, are fine in
diameter and non-medullaced.

> These small clusters emitting strong signals to stimulate

the growth of long fibres.

Considerable experimental evidence exists to indicate that
the genetic regulation of wool follicle formation and fibre
growth differs between primary wool follicles and secondary
wool follicles. This biological reality needs to be addressed in
the design of breeding programs. If primary fibre diameter,
or an accurate indicator of primary fibre diameter, is not used
as a selection criterion, then the alpaca is likely to remain
two-coated and producing guard hair.

CURRENT INDUSTRY STANDARDS

Measurements of follicle and fibre characteristics from 392
Huacaya alpacas, averaging 45 months of age, and 83 Suri
alpacas, averaging 39 months of age, are summarised in
Table 1. The testing of skin and fleece samples from alpacas
located in Australia, Canada, New Zealand, Peru and USA
was done at my laboratory between 2001 and 2006.

The Huacaya samples are biased toward alpacas whom the
owners consider to be among the best in the herd. The Suri
samples are a more random samplingof herd animals.

The key points arising from Table 1 are:

Huacaya alpacas have higher follicle densities
(43.3 follicles per square millimetre) than Suri alpacas
(31.5 follicles per square millimertre).

Suri alpacas grow longer fibres (0.42mm per day) than
Huacaya alpacas (0.35mm per day).

Alpacas can have densities as high as 91.4 follicles per
square millimetre.

Alpacas can grow fibres as long as 0.69mm per day.

Primary fibre diameter needs to be reduced by at least
10 microns to produce a uniform fleece in which the
primary fibres are similar in diameter to the much finer
secondary fibres.

The current mean diameter of alpaca fleeces is abour 24
to 25 microns which is at least 5 microns and perhaps
10 microns coarser than it needs to be to become a
prestige fibre in the luxury retail market.

Medullation is a major problem for the quality of alpaca
fleeces. The medullation levels of both primary fibres
(guard hair) and secondary fibres (gare) need to be
greatly reduced or eliminated.

There is much scope to increase the crimp amplitude of
Huacaya fleeces.

Huacayas produce, on average, fibres that are only 11%
longer than the fleece (a fibre length to staple length
ratio of 1.11 to 1). A fleece that forms a crimp wave
equivalent to a semi-circle (ideal shape) will have fibres
that are about 50% longer than the fleece length.

Huacaya fibres crimp, on average, every 16.6 days,
although there is great variation (6 to 66 days) between
animals.

Table 1: Mean values and ranges of follicle and fibre characteristics of 392 Huacaya alpacas and 83 Suri alpacas.

Parameter Huacaya Suri
Mean Range Mean Range

Follicle density (per square millimetre) 43.3 14810914 31.5 17.0 to 59.1

| Primary follicle density (per square millimetre) 38 1.6t07.6 3.3 2.0t0 5.1
Fibre length (millimetres per day) 0.34 0.17 t0 0.69 0.42 02210061
Primary fibre diameter (microns) 34.7 17.3t0 58.3 36.9 27.3t053.6
Primary fibre medullation (%) 97.7 0 to 100 99.8 94 to 100
Standard deviation of primary fibre diameter (microns) 55 1.8 to 11.1 5.6 3.0t 1.1
Secondary fibre diameter (microns) 24.0 13.5t0 39.2 25.1 18.3t0 35.3
Secondary fibre medullation (%) 50.9 0 to 100 58.4 1to 100
Standard deviation of secondary fibre diameter (microns) 3.6 17t07.4 39 2.4 t0 8.5
S/P ratio 10.0 59t0 16.2 8.2 52t012.5
Fibre length to staple length ratio 1.1 0.7110 1.46 - -
Crimp frequency (per 10 mm) 22 031039 - -
Crimping time (days) 16.6 6 to 66 - -
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ANIMAL SELECTION

The fleece traits under selection, namely primary fibre
diameter, fibre density and fibre length, can be visually
assessed on the animal as well as measured in the laboratory.
Both methods are used in SRS® breeding programs.
Figure 1 shows the fleece structure of a Huacaya alpaca with
measurably high density.

Ar 21 months of age, the Huacaya alpaca shown in Figure 1
had a density of 68 follicles per square millimetre. The mean
diameters of the primary fibres and secondary fibres were
24.8 microns and 18.6 microns respectively. The fibres were
growing in length at the rate of 0.33mm per day. As density
increases, guard hair disappears, and the fibres become fine
and evenly sized, deeply crimped and smooth surfaced
(Figure 2).
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Figure 3 shows the patterning of wool follicles in the skin of
another high density alpaca. It is compared with an alpaca
of average density.
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The high density alpaca in Figure 3, at 23 months of age,
had 73 follicles per square millimetre , and fibres growing
in length at 0.37mm per day. The fibres appear similar
in diameter and non-medullated (no guard hair). When
measured, the primary fibres were found to have a mean
diameter of 28.9 microns and a low standard deviation of 2.8
microns. The secondary fibres had a mean diameter of 19.9
microns and also a low standard deviation of 2.7 microns.

The average density alpaca in Figure 3, at 17 months of age,
had 35 follicles per square millimetre, and fibres growing ac the
rate of 0.40mm per day. The fibres appear to vary considerably
in diameter and most of the fibres are medullated. When
measured, the primary fibres were found to have a mean
diameter of 39.6 microns and a high standard deviation of
7.5 microns. The secondary fibres had a mean diamerer of
26.3 microns and a standard deviation of 3.5 microns.

Note in Figure 3 that the follicles are arranged in oval shaped
groups.

AUSTRALIAN ALPACA ASSOCIATION LTD. @ WORLD ALPACA CONFERENCE 2008



Reinventing the Alpaca / 4

In the high density alpaca shown in Figure 3, each follicle
group is about 0.75mm (750 microns) wide (actual size)
and about 78 microns apart. Within each follicle group,
there are about 34 follicles, each follicle being spaced about
20 microns apart. The follicles are packed closely together,
and much closer than the distance between each follicle
group. Consequently, the fibres that grow out of each follicle
group in the skin and into the fleece tend to lie side by side
without entangling, and clearly separated as a cluster of fibres
from the clusters growing from adjacent follicle groups. The
cluster of fibres growing from each follicle group is called
a ‘fibre bundle’ to distinguish it from a staple (lock). The
fibre bundle will only be about 0.75mm wide as its size
corresponds to the size of the follicle group.

The high density alpaca in Figure 1 is producing thin staples,
each about 5mm wide. It is not at the stage where follicles
are so closely packed together that fibre bundles are visible in
the fleece but it is nearing that standard. When this standard
is reached, the fleece will consist entirely of fibre bundles
(Figure 4).

Figure 4: This is a high density and length fleece from an aduit
Merino ewe. Note that it consists entirely of fibre bundles. The
animal's density was 120 foilicles per square millimetre, and
its fibre length, 0.50mm per day. The ewe produced 8kgs of
16.0 micron wool for 12 months fleece growth.

It can be concluded that the fibre bundle is the basic unit of
fleece structure originating from the basic pattern of follicle
arrangement in the skin, the follicle group.

In the average density alpaca shown in Figure 3, each follicle
group is about 1.0mm (1000 microns) wide (actual size)
and about 370 microns apart. Within each follicle group,
there are abour 31 follicles, each follicle being spaced about
42 microns apart. Since the follicles are not packed closely
together, the fibres grow in more or less random directions,
and become entangled with fibres from adjacent follicle
groups, and form staples.

So what is a staple or lock ?

It is a scructural artefact that occur when fibres entangle.
Fibre entangle when the distance between the follicles within
the follicle group increases, that is, as density decreases.
The fibres then grow in more or less random directions
and intermingle with fibres from adjacent follicle groups,
resulting in a staple. The thicker the staple is (and it can be

as much as 40mm wide), the lower the density is and the
greater is the degrec of fibre entanglement.

Being able to measure primary fibre diameter allows us to
determine with certainty that we are selecting alpacas with less
guard hair. When the skins of the high density alpacas shown
in Figures 1 and 3 were examined under the microscope,
there was still a difference of 6.2 microns and 6.3 microns
respectively in diameter between the primary fibres and the
secondary fibres. You could say that coarse and medullated
primary fibres can still be ‘invisible in stylish fleeces, but not
invisible when the top or fabric is made. Skin testing allows
more selection pressure to be placed on eliminating guard
hair and meeting our customer’s requirements.

In Suri alpacas, similar visual and tactile indicators of high
fibre density and length can be used as described for Huacaya
alpacas. However, since Suri fibre twists rather than crimps,
fibre bundles from adjacent follicle groups will merge at the
point where the first coil is formed in the fleece. Instead of
reaching the final stage of a fleece being composed of fibre
bundles, the advanced Suri fleece will consist of uniformly
thin and long staples that coil gently from base to tip and are
exquisitely soft and lustrous (Figure 5).

Figur: 5: A Suri alpaca with high fibre density and length.
Note that the staples are consistently thin from base to tip
throughout the fleece, Fibre bundles can be seen emerging
from the skin, only to twist together into thin staples

It appears to be more difficult to estimate visually density
in Suris than in Huacayas. The common practice of not
shearing Suris until two years of age means that the fleeces
are overgrown and may appear to have high fleece weight
and good density. This can be misleading. Also, the smoother
fibre surfaces of Suris impart a softer handle which could be
mistakenly judged as density and fineness.

It also appears more difficult to estimate ‘guard hair’ content
in Suris. Because the Suri fibre twists rather than crimps, the
fibres are tucked away into the body of the staple. Again,
because the fibres have smoother surfaces, ‘guard hair’ is not
readily distinguished on handle or sight. An additional factor
might be that Suri fibre, more so than Huacaya fibre, tends
to grow intermittently throughour the year, with the ‘guard
hair’ being hidden in the body of the staple as short fibres.

These considerations suggest that skin testing has a critical
role to play in Suri breeding programs.
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NEW BREEDING STANDARDS 'To produce a cashmere fine (16 micron) fleece with high
fleece weight, the alpaca needs to have a follicle density of at
What are the new breeding standards required to produce least 60 follicles per square millimetre (Figure 7).
alpaca fleeces that are:
100 =
> Free of medullation. .
> As fine as cashmere. 575 i
3
> Of high fleece weight. 2
>
> Of high processing performance and product quality. §50 .
o
Currently, nearlyall alpacas have medullated primary fibresand _g
medullated secondary fibres. The proportion of medullated B95
fibres is close to 100% in the primary follicle population and t
about 58% in the secondary follicle population (Table 1). ‘
Figure 6 indicates that the mean fibre diameter of primary
fibres and secondary fibres need to be reduced to about 17 0 1 T T T 1

T
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microns before medullation disappears in most alpacas.
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R ""_ ool igure 7: Fibre diameter decreases as follicle density increases.

g = LD The phenotypic correlations between follicle density ind fibre

©75 - .= .5_:': win diameter are: r = - 0.39, P < 0.001, n =210, for primary fibres

5 o oY e : and r = - 0.42, P<0.001, n = 210 for secondary fibres.
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o g at C Fibre length decreases rapidly with age in both male and
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S AR female alpacas. Table 2 illustrates this well-known effect,
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> . :L'; -2 using Huacaya data as an example.
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§25 - S Table 2. Fibre length decreases with age.

A Jogtto - - 1
/ apzEes i Age Fibre length Range Number of
et e (years) | {(mm per day) animals

0 T T T 1 _
¢ 10 20 50 40 1102 0.39 0.27 t0 0.69 76
Secondary fibre diameter (microns)
2103 0.38 0.26 to 0.57 57
3to4 0.33 0.19to 0.47 36
.| o St 4106 030 0.19 to 0.60 3
prendtypically e (0.60,2 <000%, 715 210). e relstioab; Older 0.28 0.17 t0 0.33 35
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Huacaya alpacas crimp, on average, every 16 days, or about
twice the period Merino wool takes to crimp. However, the
crimping time varies from 6 to 66 days between individual
alpacas (Table 1). Much of this variation is avoidable
(genetically) as it is due to ‘dogginess’ associated with ageing
and slow fibre growth.

To overcome this problem, it is probably necessary to select
for reduced crimping time (suggest about 12 days) whilst
maximizing fibre length. This may require alpacas to be bred
which are more efficient converters of feed and have much
better organized blood networks to the wool follicles (the
latter accompanies selection for high follicle density).

Crimp amplitude needs to be improved (generically) in order
to improve fibre elasticity which in turn, improves drape and
drape retention in finished products. Fibre length to staple
length ratio is an indirect measure of crimp amplitude. A
fleece with a fibre length to staple length ratio of 1.51 to 1
forms crimp waves that resemble semi-circles; close to perfect
crimping in fibres.

Huacayas have a mean fibre length to staple length ratio

of 1.11 to 1, ranging from 0.71 to 1 to 1.46 to 1 between
animals (Table 1), well below the desired level.

‘>

H

CONCLUSIONS

Alpacas have the potential to produce finer and more
valuable fibre than cashmere. Each alpaca has the potential
to produce about 40 times more fibre than a cashmere goat.

Alpacas that produce this high qualiry fibre will be in high
demand as seedstock and for the fibre. @
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Glenhope ---

Workshops & Open Days.
Details en our website,

Armidale NSW — Fine Wool Country
www.glenhopealpacas.com | Phone 02 6772 1940 | Mobile 0422 969 310
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Developing an
International Market for
Australian Alpaca

MICHAEL TALBOT

Australian Alpaca Fleece Ltd

Michael Talbot joined the original
Australian Alpaca Co-operative Ltd in
2000 as a part time consultant. His main
orief at that stage was to market and
seli the stockpile of Co-op fleece, turn

it into products to try to get some cash
flow into the business and organize to
get some strategic partners on board. He
managed to get a number of Australian
and New Zealand companies involved,
working in conjunction with the Co-op
in manufacturing and selling Australian
Alpaca products.

Michael is now the Managing Director
of Australian Alpaca Fleece Ltd (AAFL),
which came about in March 2004. It was
during this stage that AAFL launched

its owr. wholesale label, Australion
Alpaca Connection, and also added

two very important strategic partners
pbeing the Micheil Group and Incaipaca.
AAFL currently sells product to New
Zealand, China, Hong Kong, Japan and
the USA as well as throughout Australia.
The Australian alpaca industry is now
very much a global ousiness. Michael's
background sgans 25 years working in
the women's clothing industry where

he operated a family business involving
manufacturing, retailing, importing and
wholesaling.

Australian Alpaca Fleece Ltd.
Unit 2/114 Fairbairn Road
Sunshine, VIC 3020 Australia
P +61393110933

F +6139311 0499

E michaelt@aafl.com.au
W www.aafl.com.au
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Editor’s Note: This paper is a powerpoint presentation. Skide 1 of the presentation
is the title slide. These notes start from slide 2. Some of the reproductions in this
document may be too small to read effectively, therefore the author bas made them
available to download from the following web site:

http:/fwww.aafl.com.au

Slide 2

Current fleece situation

\@/‘
AUSTRALIAN
ALPACA

* Australia wide there are approximately 80,000 alpacas producing
160,000 kg of fleece annually average of 2kg per animal

e Of this AAFL will receive 80,000kg for the 2007/08 financial year

* This will be classed in to 95 lines of huacaya and 46 lines of suri of
which nearly all fleece is classed in store and not on farm

¢ Current classing lines consist of 10 colours and micron ranges of:
Under 20
20-23
23-26
26-30 and
30 and above

Slide 3
Percentage of fleece received at AAFL bas state
ueensland
4 (including Queensland and
. 50% of Northern NSW/
West(_arn Australia Southern QLD)
{(including WA Central & % o
WA Southern) AUSTRALIAN 3.5%
"
7.5% ALPACA
New South Wales
. s SO é (including Central Western,
South Australla w I 3 Sydney Coast & Highlards,
{one region) £ % Hawkesbury & Blue
13.0% g Mountains, Gentral Goast &
Hunter, Southern and
. ¥ 50% of Northern NSW /
Tasmania . Southern QLD )
(one region) b 40.0%
1.0% W !
Victoria
T {inciuding Central, Eastern
J — Wiy 7 and Western)
N 35.0%
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Collection Points and Fleece Workshops
AAFL has setup over 30 collection points across Australia where growers
can drop off their fleece and have it consolidated with other growers,
significantly reducing the transport costs to individual growers.
&

RECENT FLEECE WORKSHOPS FLEECE COLLECTION POINTS AT
Adelaide, SA WESTERN AUSTRALIA NEW SOUTH WALES
Innisplain, QLD Beaufort River Bowning
Bungendore, NSW Gidgegannup Canyonleigh
Goulburn, NSW Armadale Bungendore
Eict;mcr\]/cll(,:NSW Albary Morpeth

ayles, Braxton
Albany, WA 8555%%52“ Lorne h
Grafton, NSW Bri"b p Little Hartley b5
Sunshine, VIC i Grafton
Meaffra, VIC EanarE
Armadale, WA oylan SOUTH AUSTRALIA
Gidgegannup, WA VICTORIA Kersbrook \1 e
Wagga, NSW Freshwater Creek Nangkita o -
Horsham, VIG Avonsleigh Birdwood g
Warrnamboo!, VIC Maffra

Flowerdale TASMANIA
UP-COMING FLEECE WORKSHOPS Tynong Kingston
Red Hili Westbury

Hobart, TAS Acheron
Launceston, TAS Underbool
Toora, VIC Eastern Horsham
TBC, VIC Central Bylands
Slide 5

Improvement in fleece quality

Within the past 4 years we have seen a dramatic improvement in the
overall quality of fleece being supplied to AAFL. The quantities in the finer
grades (H1 & H2) have been steadily lifting whilst the broader grades are
decreasing. The chart below shows each grade as a percentage of the
total fleece received over the past 4 financial years.

50
45
40

* i ESSE H1 (Under 20)
a
g
2 . [ | H2 (20-30)
§ - seereas H3 (23-26)
o.
15
10 | e H4 (26-30)
s Ll e e ——— | H5 (30 and above)
: — T ie
2004 2005 2008 2007
Year Ending
Slide 6

The Future - Vision for 2020

* National herd of 1.2 million alpacas producing 4 million kg of fleece

* Average per alpaca increased to 3.3kg through improved breeding
using technigues such as embryo transplant, SRS and across-herd
genetic evaluation (AGE)

* AAFL will be handling and marketing around 95% of the fleece
produced

¢ The number of classing lines will increase

* Micron ranges of each line will no longer be 3-4 micron but 1-2 micron

» Colour ranges will also be separated even further to produce more
consistent colour lines

* The major issues with alpaca - being guard fibre and the incidence
of coloured fibres in white fleece will have been reduced and these
advancements will lead to noticeable improvements in the finished
products.
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Fleece volumes in 2020

The chart below shows the approximate quantities of each grade AAFL
would be receiving by 2020 based on the receival of nearly 4 million
kilograms. Percentages of each type are based on those from the 2006/07
financial year and does not allow for the expected improvement in fleece
fineness we will see over the next 12 years and is really a “if nothing
improved” scenario.

1,600,000

1,400,000 ——-—'l
1,200,000 i
1,000,000 '

800,000 | ‘ [

400,000

OIS |

Under 20 20-23 23-26 26-30 30 & Above
Micron Ranges

Kilograms Received

600,000 ‘

Current AAFL operations in 2008

¢ Fleece classed and sold greasy at world price to local Australian
manufacturers and Peru

Products sold nationally through traditional retail chains, department
stores and specialty shops

Small export to New Zealand, China, Korea, Hong Kong and North
America

* As we are only able to sell a limited number of products in Australia
more sales are needed in the Northern Hemisphere during our summer
months

* We are developing a marketing program promoting Australian Alpaca
to premium markets of the world like Japan and Europe

e Qur concern is ensuring as the clip grows we can sell the quantity
collected

Global reality of manufacturing

I S Products
_ manufactured
<7 Products manufactured in Peru ) :Lr\" Ntz Tom |
P from Australian alpaca fleece ‘ ustralian aipaca
A -exported to China CHINA "\ fleece - exported
/ | j \\ to China
I*,:‘"" Products manufactured
"7 Sale of Australian in Australia from
R alpaca fleece to Peru Australian alpaca fleece
. PERY - exported to China \
. K ) Falv Ih \
.H\,} )(‘Sf‘\ 7 \\,/ \
|‘ .'L Products manufactured .~ \‘y \ \
1\ in Peru from Australian ¢ ~  Products manufactured in '\
- '\_‘alpaca fleece - returned . } Australia from Australian
h A to Australia s // alpaca fleece - sold to NZ. ",
o /  Products manufactured in NZ .
Ry, - sold to Australia )
a ‘{:‘, \*?_&:‘i\\ s
N o
.~ .4 ZEALAND
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Slide 10
Control of our own destiny

This logo, developed by Australian Alpaca Fleece Ltd, is used on all our
labels and packaging and is owned by all shareholders of AAFL.

AUSTRALIAN ALPACA

CONNECTION

Slide 11
Why Australian Alpaca Connection was created

AUSTRALIAN ALPACA

CONNECTION

Not enough margin in buying and selling fleece

Needed to value add to increase margin, hence return for shareholders
* Needed our own label for export promoting our logo

* Needed to make a strong statement to the world about Australian
Alpaca fleece

* Needed to develop export business in Northern Hemisphere so we are
selling product over 12 months of the year

Slide 12
Current marketing of our product
* Began our marketing and selling in Asia because of proximity and

opportunity
* Now looking at opportunities in Europe and Japan

NORTH [N <1
AMERITA, Ci:NNA
HORG KONG \
N
A\
\ \‘
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AAFLU’s position in 2008

Australian Alpaca Fleece Ltd. will continue to work with 11 main
organisations, both nationally and internationally, in the commercialisation
of Australian alpaca fleece.

O Blankets and throw rugs

Oy
MERINOY GOLD  Men’s and women'’s knitwear and accessories

A

Carpet

Quilts, pillows and underblankets

&
ndsor

Quilts, underblankets, scarves, throw rugs,

enger knitwear and accessotied
j‘@ﬁp‘" Fine spinning yarns and hand knitting yarns
Pussyfoot Men’s and women’s dress and work socks
HYSPORT Beanies, gloves, scarves, shawls, baby blankets
AT t and fashion knitwear

Husterwear Toxtiles Lid. - Throw rugs and scarves

'.-I\’(,,\LM(‘ A TPX
Tops, yarns, men's and women’s accessories,

l knitwear, coats, wall hangings and rugs

MICHELL

The o Pereri Ay

2008 and beyond

N
AUSTRALIAN
ALPACA
e Work with growers establishing:
- further educational programs and better communication
- coordination of fleece improvement programs i.e. reduction in
guard hair, coloured fibre, etc.
- improve harvesting and transportation of fleece
- work to ensure a better return

* Continue to establish our brand both locally and in the world market

¢ Work on expanding our export business to more countries, mainly
Japan and Europe
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Manufacturing

Tops and Yarns

DEREK MICHELL LOPEZ
DE ROMANA

Michell Group, Peru

Derek was born in Arequipa, Peru in 1968
and attended primary and secondary
English school in Arequipa, except for
two years, wnen he lived in England
(1977-1979). He studied General studies
at Universidad de Lima (1985-1987)

and graduated with a BSBA in Business
Administration at Boston University
(1987-1990). He worked for Nagawa Co.,
a Japanese Textile Trading Company, in
1990 and has been working for the past
17 years in the alpaca industry, with his
present position being Manager-Director
of Michell & Co.

He is married, with three daughters,
aged 8,7 and 2.

P+ 5154202525
F +5154202626
E dmichell@michell.com.pe
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Alpacas:
Past, Present and
Future

DR JANE C WHEELER

CONOPA, Peru

Jane Wheeler is Vice President for
Research, CONOPA, Peru. She holds
degrees from American University,
Cambridge University, and the University
of Michigan, and completed postdoctoral
studies at the University of Paris. For
more than 30 years she has conducted
broad based research on the South
American camelids, covering topics from
origin, evolution and domestication

of alpacas and ilamas, to molecular
genetics, breeding and fibre production,
as well as vicufia and guanaco genetics
and conservation. Her current research
includes the study of genetic diversity
and management implications in the |
Peruvian guanaco (Darwin Initiative,
UK), genetic diversity and sustainable
utilization of the vicufia in the Andes
(EU INCO-DC Project MACS) as well

as identification and rescue of vicufia
genotype alpaca (non-hybrids) from

the threat of extinction (INCAGRO Peru
- World Bank, CONCYTEC, the Peruvian
National Science Foundation, among
others). Over the past year, CONCYTEC |
has funded study of the Pacomarca
(Grupo Inca) aipaca herd using DNA
testing with the goal of establishing

the first elite herd of genetically pure
alpacas in Peru.

CONOPA

Los Cerezos 106

Lima 3, Peru

P +5114377834

F+511437 5627

M + 5119454 1745

E jwheeler@conopa.org
jewconopa@yahoc.com

W www.conopa.org

THE PAST: ORIGINS

Currently available palacontological evidence indicates that the ancestors of
the family Camelidae originated in North America during the Eocene, 30-35
million years ago, with Poebrotherium the oldest known form. The last common
ancestor of the Old and New World camelids has long been thought to be
Procamelus, 16-6 million years ago, but research published in 1998 (Honey, Prothero
and Stevens) suggests that the oldest Aepycamelus (17.5-6 million years ago) fossils
more likely represent the last common ancestor. The subsequent separation into
Lamini and Camelini, the tribes of New and Old World camelids, respectively,
is dated to 11 million years (Harrison 1979: Webb 1974), with migration to South
America and Asia occurring around 3 million years ago (Webs 1974). Fossils of
the extant New World genera, Lama and Vicugna are found in South American
palacontological deposits dated approximately 2 million years ago.

Two branches of the Lamini evolved from the ancestral North American
Pliauchenia (11-9 million years). The first exclusively North American branch
contains Alforjas (10-4.5 million years) and Camelops (4.5-0.1 million years),
while the second includes Hemiauchenia (10-0.1 million years), Palaeolama
(2-0.1 million years), Lama (2 million years to present) and Vicugna (2 million
years to present) all of which are found in South America. Although it has been
suggested that Hemiauchenia should be classified within the genus Palaeolama,
this seems unlikely based on dental conformation and it is clear that Lama
and Vicugna evolved from Hemiauchenia. By the end of the Pleistocene, the
only surviving members of the Lamini were the South American Lama (the

guanaco) and Vicugna (the vicufia).

The South American camelids are classified within the order Artiodactyla,
suborder Tylopoda and family Camelidae. Some taxonomists have divided the
species into two genera and four species: Lama guanicoe (guanaco), L. pacos
(alpaca), L. glama (lama) and Vicugna vicugna (vicufia), while many others
have favored placing the four species within the genus Lama. Recent genetic
studies, however, have shown that the Camelidae are comprised of two genera,
Lama and Vicugna, cach containing two species: L. guanicoe (guanaco) and L.
glama (lama), V. vicugna (vicunia) and V. pacos (alpaca) (Kadwell et al. 2001, Wheeler,
Chikhi and Bruford 2006, Marin et al. 20074).

Although four subspecies of guanaco (L. guanicoe gnanicoe in Patagonia, Tierra
del Fuego and Argentina south of 35°S, L.g. huanacus in Chile, L.g. cacsilensis
in the High Andes of Peru, Bolivia, NE Chile and L.g. voglii on the eastern
slope of the Andes in Argentina between 21-32°S) have been described based
on geographic distribution and physical characteristics, DNA evidence has
shown that only two exist, the northernmost L.g. cacsilensis and the southern
L. g. guanicoe which also includes L.g. huanacus and L.g. voglii (Marin e+ al,, 2008).
The existence of two vicufia subspecies, V. vicugna mensalis from 9°30' to 18°S
and V. vicugna from 18 to 29°S has also been confirmed by DNA testing
(Marin et af. 20076). These two studies indicate that the northernmost forms,
L.g. cacsilensis and Vo mensalis, are the ancestors of the domestic llama and

alpaca respectively.
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THE PAST: DOMESTICATION

Over the years a series of hypotheses have been put forward
concerning llama and alpaca origins (Waeeler 1995). The oldest
is that the alpaca descends from the vicufia and the llama
from the guanaco. The second, and until recently dominate
theory, holds that both the alpaca and the llama descend
from the guanaco and the vicufia was never domesticared.
The third, now discredited theory dating to the 1930s, held
that wild alpacas and llamas existed during the last Ice Age in
Argentina and that these were the ancestors of the domestic
forms, while the vicufa and guanaco were never brought
under human control. The fourth theory, based on the study
of behavior in zoo animals, holds that the alpaca is a product
of hybridization between llama and vicufia. Although there
has been considerable speculation about the ancestry of the
alpaca, there has been no doubt bur that the llama descends
from the guanaco.

The central theme in the debate about alpaca origins has
been whether or not the vicuna ever was, or could be,
domesticated. Starting in the 1950s, German sciendists
W. Herre, M. Réhrs and M. Fallat argued on the basis
of changes in skull structure, brain size and skin follicle
pattern in the domestic llama and alpaca, that the vicufia
was never brought under human control and that the
alpaca was a breed of llama selected for fiber production.
In the 1980s, J.C. Wheeler argued, based on the analysis
of animal bones excavated at Telarmachay Rock Shelter
in the central Peruvian highlands, that changes in incisor
conformation and other evidence indicated a vicufia to alpaca
domestication 6-7,000 years ago. Analysis of hemoglobin
and amino acid sequences from zoo animals in Germany
(1980-90s) and Chile (1960) produced evidence both for
and against vicufia domestication, while immunological and
protein-sequencing data from studies in the United States
(1980-90s) was inconclusive. Faced with such contradictory
evidence concerning alpaca origins, resolution of the debate
appeared impossible until the mid 1980s when advances
in DNA technology accelerated analytical capability to the
point that the study of DNA became routine and genome
mapping possible. In 1994, Stanley, Kadwell and Wheeler
reported the South American camelid cytochrome b gene
sequence, the first published study of South American
camelid DNA. Subsequently, with an expanded team, they
utilized both mitochondrial and nuclear (microsatelite) DNA
to define camelid phylogeny, demonstrating that the alpaca
descends from the vicufia and the llama from the guanaco,
and at the same time documenting the existence of hybrid
animals (Kadwell et al. 2001,

Direct evidence of the domestication process is available in
the organic remains of South American camelids recovered
during archacological excavations at sites in the high Andes.
The huemul deer, vicufia and guanaco, have inhabited this
region since the last glacial advance and were the prey of
early hunters. At one site, Telarmachay Rock Shelter, located
at 4,420 meters above sea level in central Peru, a 9,000
vear long record of human occupation was recovered. The
first inhabitants were generalist hunters taking vicufia,
guanaco and huemul deer equally, but through time their

descendents came to specialize in hunting the wild camelids,
and eventually began to control and finally domesticate
them (Wheeler 1995). Evidence of this process is recorded in the
massive increase of bones from neonatal mortalities as stress,
disease and predators attacked the most vulnerable segment of
the captive vicufia and guanaco herd. Through time changes
in the genome occurred due to inbreeding in the small
captive population, including modification of the incisors
with the adule domestic form (alpaca) retaining the milk
tooth pattern of the wild ancestor (vicufia). The appearance
of both domestic alpaca and llama at Telarmachay is dated
6-7,000 years ago, but because the evidence comes from
bone remains nothing is known of the physical appearance
of these carly animals. Additional evidence from sites in
Argentina and Chile suggests the possibility of multiple
domestication events for the llama.

Llama and alpaca herding spread from the high Andes to
lower elevation valleys and into northern Chile 3,800
years ago, and was established along the Pacific coast of
Peru 1,500 years later. Textile remains suggest the possible
appearance of specialized fiber producing animals as early
as 3,000 years ago, but lack of preservation in the highlands
makes this difficult to accurately determine. Llama caravans
led by warrior-traders provided support for development of
the first high elevation Andean city at Pucara (Puno, Peru)
almost 1000 years ago, and continued to play a fundamental
role in development of Andean civilization. Under Inca
rule, camelid herds were owned by the state, the church
and communities as well as by individuals and rigorous
breeding standards were maintained. Coat color was of
particular importance in defining appropriate ritual status
for sacrificial animals, and high quality fiber was essential for
state controlled textile production. Spanish taxation records
record that within a century of contact up to 90% of the
llama and alpaca herds disappeared, and it is likely that a
similar fraction of the wild vicufia and guanaco populations
may also have vanished. The impact of such devastating
loss on the vicufia and guanaco genomes is slowly being
documented, but to date similar research on the alpaca and
llama genomes is lacking.

THE PAST: PRECONQUEST
ALPACA AND LLAMA BREEDING

Excavations at Chiribaya culture sites in the lower Osmore
River valley on the coast of southern Peru (17° south latitude)
have produced extremely well preserved 900 to 1300 year old
alpaca and llama remains (Wheelen, Russel and Redden 1995). These
include naturally desiccated mummies found under house
floors and in human burials, as well as alpaca and llama heads
found in tombs. The animals were sacrificed by a massive
blow between the ears which fractured the skull, and then
either decapitated or buried in a natural sitting position with
the neck turned to the side and the head resting beside or
under the legs, or occasionally, the neck was bent backwards
so the top of the head came to rest on the back. In most cases,
the animals were buried shortly after sacrifice. Offerings of
guinea pigs, coca leaves, thread wrapped sticks, turquoise
and marine shell beads, small silver plaques, feathers, fish,
corn and burning charcoal accompanied the alpacas and
llamas buried beneath the houses. The extreme aridity of the
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environment, plus the fact that the animals were interred
in sand, resulted in exceptional preservation so that fiber,
skin, incernal organs, and frequently, even the genitalia were
preserved. Most of the sacrificial animals were llamas, but
alpacas were found at three sites and several different lines of
evidence indicate that they were being raised in the valley. At
one site, El Yaral, 26 perfectly preserved, naturally desiccated
llama and alpaca mummies were found. Analysis of the alpaca
fleeces revealed uniform fiber fineness with two groups at
17.9 +/- 1.0 and 23.6 +/- 1.9 microns, both significantly
finer relative to most of today’s Andean animals, while the
llama fleeces averaged 22.4 +/- 2.3 microns and included
both single and double-coated animals. The overall evidence
suggests that the Chiribaya herders may have exerted such
intense selection on their herds as to produce alpacas and
llamas with physical characteristics approaching present day
breed standards.

THE PRESENT

The 1994 analysis of South American camelid mirochondrial
DNA sequences by Stanley, Kadwell and Wheeler produced
evidence for considerable bidirectional hybridisation between
alpaca and llama, and this has subsequently been confirmed
through continuing research. In 2001, (Kadwell et al.) using a
large trans-Andean sample set, and both mitochondrial and
nuclear (microsatellite) data, these researchers reported that
80% of the alpacas and 40% of the llamas sampled were
hybrids. Although ongoing research is producing additional
information on the incidence of hybridization in the South
American camelids and more sophisticated analytical tools
are being utilized (Wheele, Chikhi and Bruford 2006}, much
remains to be done. It is clear that hybridization has played a
major role in the formation of alpaca and llama populations.
None the less, the details of this process remain to be
documented and until they are it is of crucial importance
that the original, and clearly endangered, non-hybrid alpaca
genome be preserved.

THE FUTURE

Just as DNA is providing important information about
the origin and genetic makeup of alpacas and [lamas, there
can be no doubt that DNA marker assisted breeding will
play an increasingly important role in future. In the South
American camelids, the use of DNA testing for parentage/
pedigree testing is well established, but molecular markers
for diversity, diagnostics, traceability, and determination
of genes of economic value are scarce, and to date it is not
possible to pinpoint regions of the genome under selection.
As advances in DNA technology continue to rapidly
accelerate analytical capability, it is to be anticipated that, as
in the case of other domestic animals, genes of commercial
interest will be identified for the South American camelids
and come to play an increasingly important role in breeding
management. Nonetheless, it is crucial that the DNA data
also be used to insure the conservation of alpaca and llama
biodiversity, and especially to insure survival of the original
non-hybrid alpaca and llama genome. @
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There is great interest now in the potential for embryo transfer to make
dramatic genetic improvement in the South American Camelids (SAC),
and especially in alpacas in Australia and in Peru. Embryo transfer is
a practical way to amplify the production of selected females by 10X.
Embryos from a few top-quality females, bred to top-quality males, can
be transferred into females that are of poorer quality.

There are two basic strategies for producing embryos for transfer. The
simplest is called continuous cycling. The two domesticated members
of the SAC, the llama and alpaca, cycle continuously, producing new
follicles on their ovaries year-round. A donor alpaca female can be
flushed for an embryo about every 12-13 days without any kind of
hormone treatment, and an embryo can be expected from about 70% of
these flushes. A simple, non-surgical flush of the uterus is done 7-8 days
after the breeding to obtain the embryo, and the female can be ready to
breed again only 3-4 days later. This is a low-tech, low-cost approach to
obtaining embryos for transfer, and it can be repeated on every cycle,
continuously, for the normal reproductive lifetime of the donor female.
The practical significance of this is that up to 26 flushes can be done per
year, per donor female, resulting in about (0.70x26) 18+ embryos per

year fOI' transfer on average.

Continuous cycling embryo transfer requires that competent people be
available year round to do the embryo transfer work, and that competent
people are available to oversee the birth of the special ET babies produced
and to provide shelter for the newborns and their surrogate dams during
bad weather. To ensure adequate nutrition and to eliminate nutrition-
based variations in embryo production and rate of pregnancy after
transfer, all the animals (donors, pregnant, non-pregnant and lactating

recipients) should be fed hay year round.

A program of continuous cycling is ideal for the situation in Peru, where
there are no regulations requiring that an ET technician be a licensed
veterinarian. Any person with a small hand, and the knowledge and
ability, can do ET in alpacas there. It would also be ideal for any family
raising quality alpacas anywhere in the world if the wife, daughter or
an employee has a small hand and is interested to do the work... and, if

government regulations would permit it.

The other strategy for producing embryos is called superovulation or
MOET (multiple ovulation embryo transfer). This is especially useful in
bovines because they don't produce follicles as regularly or as often as the

camelids do. Superovulation is a treatment with hormones, mainly follicle
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stimulating hormone (FSH), to induce formation of
more than the normal single follicle usually produced
on each cycle without hormone treatment. Fach follicle
on the ovary contains a single ovum, so if several follicles
are present at the time of a fertile breeding, there is a
chance for several ova to be released and fertilized. This
can lead to production of several embryos from the
same breeding and they can be collected with a single
flush of the uterus.

Embryo production from superovulation in the SAC
is extremely variable from one animal to another, and
some animals treated with FSH do not respond at all or
even stop cycling temporarily. Flushes of the remaining
donor females result in an average yield of between 2 and
3 embryos, with actual results varying between zero (the
most common numeric result) and 10 or even more.
Female alpacas and llamas should have at least 4 months
between FSH treatments for their cycles to normalize
and for subsequent FSH trearments to be effective. This
means that production of embryos from the animals that
are acceptable subjects for superovulation is going to be
2.5 (average yield per flush) x 3 (the number of flushes

per year), or around 8 embryos per year on average.

FSH treatment, especially in the hands of an
inexperienced technician, can result in over-production
of follicles and actually destroy the ovaries and leave an
animal infertile. It is best to use a very modest dose of
FSH on animals not previously exposed to injections of
this hormone to learn how they respond.

In such a scenario, using a modest dosage of FSH,
female alpacas can be expected to react in one of three
ways, with roughly 1/3 of the animals in each category.
The first third will react very strongly, producing 10 or
more follicles on each ovary. The second third will have a
moderate reaction, producing 2-4 follicles on each ovary.
It is this group that will produce the most embryos at
the time of this first collection, as we will discuss later.
The final 1/3 of female alpacas will have very little or no
response, or even produce zero follicles and stop normal
cycling temporarily. The animals in this last group can
be removed from future FSH treatments, as they will
never respond favorably. Animals in the middle group
are good subjects for future superovulation treatments,
and their dosage of FSH can be adjusted slightly on
the basis of their most recent response. The animals
which respond very strongly can be used for subsequent
superovulation but with a reduced dosage of FSH.

It is interesting and significant that females who respond
dramatically to FSH, whose ovaries look like a cluster
of grapes because of the many follicles on them, usually
produce zero embryos. We think this is because the ovary
expands so much with all this follicle production that
the fimbria, the finger-like projections of the upper end
of the oviduct that surround the ovary to collect oocytes
and guide them into the oviduct for fertilization, simply
cannot expand enough to enclose the expanded ovary.
Also, with so much follicular fluid being released from
all those ovulating follicles at about the same time, it is
likely that most of it (and the oocytes it contains) is lost
into the body cavity at the time of ovulation.

In my own experience, in llamas, individual animals
will react less to FSH on repeated exposures. Production
of embryos from an individual female decreases over a
period of two to three years, with most animals eventually
becoming unresponsive after less than 10 exposures to
this hormone. Of course, there will be some animals
that respond very favorably to superovulation treatment
at first, who yield 20 or even 30 embryos per year,
but that is rare, and it is very rare for the animal with
the genetics you most want to amplify to be the best
candidate for superovulation. There is a general risk
in a superovulation program that you will selectively
amplify the production of the animals that are best at
responding to FSH rather than those that are truly the
highest quality.

In the US and Canada, the registry for alpacas (ARI) has
prohibited registration of babies produced by any form
of assisted reproduction. This has resulted in a general
lack of interest on the part of alpaca producers in these
countries to use embryo transfer technology. The laws in
North America allow the owner of an animal (or, in most
states, an employee of the owner) to perform procedures
considered to be the practice of veterinary medicine. In
the case of embryo transfer, the only relevant practice is
the passing of a catheter or ET gun through the cervi,
non-surgically, in order to obtain or transfer an early
embryo. My wife, Sally, and 1 live in Montana, in the US,
and we have followed a strategy of continuous cycling to
produce more than 400 live llama babies during the past
few years. We have not been able to flush each donor on
each cycle, as we travel quite a lot and have to interrupt
our ET program, losing track of the cycles of donors and
potential recipient animals when we are away from the

ranch for more than a few days.
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In Peru, at least two privately-funded projects are
starting up, dedicated to continuous cycling embryo
transfer programs. This approach works best in the
Peruvian situation, where no animal welfare restrictions
prevent the teaching or learning of alpaca embryo
transfer technology and no legal restrictions prevent

non-veterinarians from practicing ir.

In Australia, as of a few months ago, only one qualified
person was offering embryo transfer services to alpaca
breeders. Dr. Jane Vaughan, who recently passed
the landmark of 1000 alpaca ET babies produced in
Australia and New Zealand, is unable to keep up with
the demand for her services. She has developed an ET

strategy based on superovulation.

The genius of Dr. Vaughan’s superovulation protocol is
that it can be applied in her absence. She can provide
detailed instructions to alpaca owners and their
veterinarians for the combination of injections and
“spit-off” tests which will establish and synchronize
the animals’ cycles before the injections of FSH. Her
presence is required only at the time of the embryo
flushing, and this is one of the keys to her remarkable
effectiveness. As the only alpaca embryo transfer
practitioner in a whole country full of forward-thinking
alpaca enthusiasts, she must make sure that the time she

spends flushing embryos is as productive as possible.

Some alpaca owners and their veterinarians will be more
capable and more precise in applying this superovulation
protocol than others. For this reason, and because climate
and feed have something to do with fertility in general,
production of embryos from any given flush will always
be variable and unpredictable. But, the whole point of
this expensive and time-consuming exercise is to collect

more embryos per flush.

Dr. Vaughan gets between 2 and 3 embryos per flush,
on average, after FSH treatment, and thac is a very
good record. This means she can be 3 or even 4 times as
productive of embryos for transfer using superovulation
as she can by flushing for single embryos. Remember
that a flush without FSH can be expected to yield an
embryo about 70% of the time, so the comparison is
between .7 embryos per flush and 2.5 embryos per
flush. This is obviously the best use of Dr. Vaughan’s

limited time and it is also the best strategy for her to use
on behalf of Australian alpaca breeders in this situation
where only one person must serve the embryo transfer

needs of the entire Australian gene pool of alpacas.

It seems clear that authorities will have to provide a
pathway for non-vets to get training and be licensed
to do practical alpaca embryo transfer in the future,
both in the US (where alpaca breeders will eventually
recognize the power of the technology) and in Australia
and New Zealand (where ET in alpacas is already
appreciated but there just are not enough interested
licensed veterinarians with small hands available). The
non-surgical technique requires that the technician
have a very small hand, especially for work with alpacas.
This physical requirement eliminates at least 90% of
candidates from a random group. If the practice of
embryo transfer is limited to licensed veterinarians, you
immediately limit it to vets with small hands who have
experience, access to alpacas and interest in doing the
work. That will be quite a small subset of a relatively

small group.

Alpaca embryo transfer is not really stressful on the
animals, and it is not very demanding technically.
More than half of the people we have tried to teach
have been able to do it well in a relatively short time.
Several of the young people we taught in Peru came
from the altiplano and had no technical education at all.
Considering what is at stake, the ability to achieve rapid
genetic gain with a low-stress, low-tech and inexpensive
procedure, it seems clear that alpaca breeders around
the world will want to create a pathway for capable,
interested people to receive training and certification in
embryo transfer and be able to practice it legally. I think
some of the larger studs will want a resident team of
two or three technical people to do continuous cycling

embryo transfer.

In any real-world dpplication of embryo transfer in
alpacas, program managers will use whichever option
best fits their situation. Cost of hormones, cost of
technical people to do the work, market value of
quality babies produced, available time, climate and
seasonal changes all will enter into the decisions about
how to get the most benefit from a program of embryo

transfer. ®
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Wich more than 4 million animals, Peru is the leading alpaca (Vicugna pacos)
producing country in the world. Since its domestication in the central Peruvian
Andes some 7,000 years ago this domestic camelid has played a key role in
the economy, and today more than 300,000 peasant communities located at
elevations of 3,800 meters are largely dependant on the alpaca for survival.
Evidence that high neonatal mortality was associated with the domestication
process shows that alpaca rearing has always been difficult in the extreme
climatic conditions of this area, and up to the present massive losses from
infectious diseases continue to be a problem. In the Andes the primary cause
of alpaca neonatal mortality is enterotoxemia, a disease which affects alpacas
world wide.

It is generally accepred that Enterotoxemia, produced by Clostridium perfringens
type A, and rarely type C infections, is the most devastating infectious disease
of Peruvian neonatal alpacas. First described during the 1950s, this disease is
characterized by epizootic outbreaks occurring throughout the highlands every 4-
5 years with mortality rates up to 70% among neonates between 3-9 weeks of age
(Ramirez 1991; Ameghino and DeMarrini 1991). The clinical picture corresponds to fatal
toxemia causing hemorrhagic and/or necrotic enteritis of mostly jejunum and
leum (Moro 1987; Ramirez et al. 1985; Ameghino and DeMartini 1991; Palacios et al. 2006).

THE ENTEROTOXEMIA AGENT

The causative agent, a rod-shaped, gram positive, anaerobic facultative, motile
and spore-forming bacterium, is responsible for various discases in humans and
animals (Hatheway 1990; Songer 1996). Virulence depends on more than 14 toxins,
some of which are used for classic and molecular typing. Type A produces only
o toxin; type B: ¢, B1 and € toxins; type C: ot and B1 toxins: type D ot and €
toxins; and type E oL and \ toxins (Havkewa, 1990, Petit et a, 1999).

Although, enterotoxemia has a strong negative impact on the alpaca industry,
very little is known about the etiopathogenesis of the disease, It is still debatable
if the Type A ot toxin is solely responsible for the fatal pathological alterations.
For decades, the enterotoxin or cpe (toxin associated with bacterial sporulation)
was considered the main toxin responsible for the disease ‘Ramirez 1987),
but more recently analysis of the pathogenic roles of the classic exotoxins
(Prehn et al. 1999) and the isolation of a novel B2 toxin from intestinal pathologies
(Bueschel er al. 2003) have provided important new insights inro the nature
of the disease.
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IDENTIFICATION OF BACTERIAL TOXINS
ASSOCIATED WITH FATAL ENTEROTOXEMIA

During the 2005-2006 birthing seasons two hundred and
twenty-four C. perfringens samples were isolated from
132 neonatal alpacas with fatal enterotoxemia. The diseased
animals came from 22 alpaca farms in the Puno (n=60),
Arequipa (n=36), Cusco (n=31) and Huancavelica (n=5)
Departments of southern Peru. All the isolates corresponded
to Clostridium based on morphology, hemolyrtic pattern,
Gram stain and negative catalase. Of the total, 219 isolates
had lecitinase activity (tested positive for Nagler’s reaction)
and 86.8% (190/219) showed sulfite reduction in TSC -
egg volk agar (Tryptose sulfite cycloserine agar enriched with
10% sterile egg yolk) (Perez 2006).

One to three typical colonies were taken from each positive
isolate of C. perfringens, cultivated in meat broth and
incubated at 45°C for 24 to 48 hours under anaerobic
conditions. These C. perfringens isolates were characterized
by molecular genotyping (main toxins) and subtyping
(secondary toxins) using a modified Multiplex PCR
described by Baums et 4/. (2004).

Of the isolates tested, 223/224 (99.6%) were positive for the
cpa (0L coding) gene corresponding to C. perfringens genotype
A, and only one (1/224, 0.4%) had both ¢pa and ¢pb (00 and
B1 coding toxin) genes corresponding to genotype C. The
isolates were subsequently subtyped and 204/223 (91.1%)
of those with genotype A were found negative for both the
cpe and ¢pb2 genes (subtype cpecpb2), while the remaining
19 (8.5%) isolates tested positive for ¢pb2 but negative
for cpe (classified as subtype cpecpb2”). The sole isolate of
genotype C was also the only ¢pe positive isolate, but was
negative for ¢pbh2 (subtype cpe*cpb2). The reference strains
of C. perfringens types A and C corresponded to genotypes
A and C, respectively, while tests for the C. chauvoei and
C. septicum strains produced negative results (Peres 2006).
These results indicate that secreted exotoxins, rather than
endotoxins (enterotoxin) are the most probable virulence
factors associated with fatality in alpacas.

Our results show that more than 90% of the isolates
(204/224) were C. perfringens genotype A subtype cpe
cpb2 (cpe and cpb2 negative), suggesting that expression of
the ¢pa gene (o toxin) alone is sufficient to establish and
develop the disease. A similar relationship has been observed
in necrotic enteritis in chickens and pigs Engerim e al. 2003;
Gholamiandetehordi et al. 2005; Kanakaraj et al. 1998), enterotoxemia
in lambs and calves (Kulender er al. 2005; Dennisson ez al. 2005) and
hemorrhagic gastroenteritis in dogs (Songer 1996) suggesting
that the o toxin alone may trigger pathological changes in
many susceptible animal hosts.

Our results also showed that 19/204 of the Type A isolates had
¢pb2 and corresponded to subtype cpecpb2 (B2 toxigenic).

The potentially pathogenic B2 gene has been described in
many isolates associated with pathological maladies from
different animals, including 18.6% (8/43) of C. perfringens
isolates from alpacas with enteric illness (Bueschel et al. 2003).
Additionally, the presence of the ¢pb2 gene in C. perfringens
genotype A has been found in nearly 90% of isolates from
necrotic enteritis in piglets (Bueschel et al. 2003; Garmory et al. 2000);
50 to 75% of isolates from tiflocolitis cases in fowls (Herbolz
et al. 1999 Garmory et al. 2000); in enterotoxemia in calves, goats
and deer (Manteca er al. 2002; Embury-Hyatt et al. 2005; Dray 2004), as
well as hemorrhagic dysentery in lambs (Gkiourtzidis ex al. 2001).
The potential enterotoxigenic role of this exotoxin awaits
further investigation but its presence in 41.6% (15/36) of
the isolates from the alpacas in our study, which come for
farms with a history of outbreaks associated with elevated
losses from enterotoxemia during the 3 years prior to our
sample, suggests that the presence of the B2 gene could also
be a pathological factor associated with fatal outcomes.

The detection of only one clostridium bearing the cpe gene,
out of 224 in our study; brings into question the role of this
enterotoxin in the pathogenesis of the disease. For decades it
has been proposed that C. perfringens Type A expressing cpe
was the most likely causative factor of the disease (Ramirez 2001).
However, the low expression of cpe reported from diseased
animals in more than 4 years of research suggests that
exotoxins are more likely to be responsible for the pathological
changes. Utilizing our primary results, we began producing a
conventional inactivated vaccine (anaculture of bacteria plus
exotoxins) against enterotoxemia, and over 5 years of field
trials we have documented a progressive decrease in losses
caused by the disease (Yaya and Rosadio 2005). Additionally, the
pathogenicity of cpe does not fit with the clinical alterations
described for the disease, since it is mostly associated with
profuse, sporadic and self-limiting diarrheas (produced by
alteration of intestinal permeability) in immunocompetent
individuals (McClane 2000; Sparks e al. 2001), while the classic
cases of enterotoxemia in alpacas are usually not associated
with diarrheas.

Our results confirm that C. perfringens Type A is by far the
most prevalent toxinotype associated with enterotoxemia
in alpacas. The presence of genes encoding the main toxins
(¢pa, cpbl, cpb2) from the different clostridial toxinotypes
does not necessarily imply that they will be expressed (toxin
production), but in wvitro demonstration of incomplete
hemolysis and Nagler’s reaction verifies the presence of
o toxin phospholipase activity in almost all of the isolates.
However, it must be kept in mind that since C. perfringens
type A is part of the normal intestinal flora so the o gene
expression will not necessarilly trigger pathology and thus,
may not totally explain the associated pathogenesis in
enterotoxemia. Consequently, we have recently suggested
that the co-existence of coccidia intestinal parasites may
possibly alter intestinal health, allowing clostridium
overgrowth, toxin production and absorption leading to the
establishment of enterotoxemia in alpacas.
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On farm, 2 Staffords Road, Lancefield Victoria 3435

The Jingana Alpaca Herd is a result of 12 years of breeding with some
of the finest genetics in the country. Our suri bloodlines include:
Surilana Icalon, Pucara Cadete, Cedar House Sensational, Somerset
Maestro, Jingana Ra and Jingana Vishnu.

The Huacaya bloodlines are built on Purrumbete Highlander, with
Benleigh Bellisimo, Camelot Tor, and Almora Aussie Frost added.

My decision to retire has not been easy, the spirit is still very willing.
Alpacas have given me great satisfaction and stimulation; it is time for
some of you in the alpaca family to build on my success.

Visit our website for
further info

www.jingana.com
Here is a herd that has:

Tel (03) 5429 1316 » Quality Suris and Huacayas, mainly white

Fax (03) 5429 1169 U‘sed AGE to as:sess genetics
Fineness, density, character and lustre
Herdsires have won Supremes and Sires progeny

Expanded quality with carefully selected Accoyo sires
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IS THERE A PATHOLOGICAL TRIGGER FACTOR
IN ENTEROTOXEMIA?

In order to examine the possibility of a pathological trigger
factor, we conducted a comprehensive pathological scudy
of neonates dying from suspected enterotoxemia in three
different south Peruvian alpaca herds from January to
March 2007. A total of 43 intestine samples were taken
immediately after death from animals with gross lesions
highly compatible with enterotoxemia. Sections of affected
intestines were submitted for isolation and genotyping
of clostridial organisms, and similar affected sections of
duodenum, jejunum and ileum were immersed in neutral
10% formalin and processed for histopathological analysis.
Clinically diseased animals were depressed and isolated from
the rest of the herd. Most were constipated and consumed
plenty of water, while some showed abdominal pain with
distended abdomens. Death was sudden in some cases,
although in others the animals survived 1-2 days. The
majority (25/43) showed no evidence of diarrhoea.

Microscopically, in all cases, the lumen surfaces of the jejunum
and ileum were severely necrotized with shortened and
severely fused villi, as well as severe and diffusely congested
and/or haemorrhagic mucosa in most (Figure 1). In 17/43
of the cases, abundant immature parasitic structures of
Eimeria macusaniensis were present within both the mucosa
and cryptic epithelium of the jejunum and ileum (Figures 1
and 2). In all of the 43 cases Clostrium perfringens type A was
isolated and genotyped by multiplex PCR and in 4 of these
43 cases, the novel B2 toxins were also detected.

The moderate to severe necrotic lesions of intestinal mucosa
were considered to be the cause of fatality by eicher the
o-toxin and/or B2-toxin of C. perfringens type A. In a
previous Peruvian study (Perez 2006), it was suggested that the
a-toxin produces lesions and death in neonatal alpacas, but
the frequent presence of eimeriosis in enterotoxemia cases
found in previous studies (Rosadio and Ameghino 1994, Palacios et
al. 2006), as well as pathological changes in almost 40% of
the cases reported here highly suggest that eimeriosis may
well be a predisposing factor in triggering outbreaks of

enterotoxemia.

Independently both C. perfringens and some Eimeria species
can cause acute, fatal diseases in neonatal alpacas, but when
both are present they may induce more fatal outcomes
or one of them may predispose the other. Clostridium
seems unlikely to predispose neonates to coccidiosis, since
destruction of enterocytes would remove sites for potential
coccidial development. However, the pathological changes
within intestinal tissues from animals dying of enterotoxemia
suggest that coccidiosis may well predispose neonates to

enterotoxemia.

Very lictle information exists on possible interactions
between FEimeria and Clostridium in intestinal disorders

hemorrhagic «nteritis associat=d with C. perivin
infection, Hib <o

Figure 2: Scction of small intestine with severe necrotizing
hemorrhagic enteritis and presence of aumcrous
parasitic structures (Eimeria macusanionsis] deep |

mucosa and posjtive for C. perfringens Type A,
HEE stain.

immature

in alpacas. Damage to the intestinal mucosa produced by
Eimeria may disrupt gut integrity and facilitate proliferation
of C. perfringens and toxin production in the same way that
damage caused by coccidial infection apparently predisposes
birds to clostridial infection and necrotic enteritis (Hermans
and Morgan 2003). Certainly, coccidial infections stimulate
proliferation of intestinal C. perfringens (Arakawa and Obe 1975;
Kimura et al, 1976; Dykstra and Reid 1978), and leakage of plasma
proteins due to coccidiosis can provide growth factors for
the proliferation of C. perfringens (Van Inmerseel er al. 2004).
Additionally, changes in the pH of the intestine may promote
C. perfringens growth since low pH, in vitro, inhibited its
growth (Kmez er af. 1993) and toxin production is increased at
high pH (Zaylor and Stewart 1941). In the samples we studied,
the average pH in 51 of the diseased intestines was 6.8,
compared with 5.8 found in 3 unaffected ones.
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The coexistence of both clostridia and eimeriosis may well
be responsible for severe and fatal necrotic enterits among
neonates. Intestinal necrosis induced by E. macusaniensis
may be a pathological factor which promotes clostridium
proliferation resulting in fatal enterotoxemia. Although
the link between coccidia and enterotoxemia has been
suggested to occur in camels (Kinne and Wernery 1998), it is a
new concept for the South American camelids and merits
further research.

EXPERIMENTAL VACCINE TRIALS

An inactivated anaculture vaccine composed of whole
bacteria and exotoxins (but not containing enterotoxins)
was prepared from Peruvian alpaca isolates and used in an
attempt to reduce losses due to enteroroxemia. Vaccine trials
were conducted between 2001-2004 at a large south Peruvian
alpaca enterprise in a production unit with a history of high
annual losses due to enterotoxemia and a yearly birth rate
of approximately 2,000 crias. The vaccine was used in both
pregnant animals (2 doses of 2.5 ml S.C., at 2 to 3 months
and 2 weeks before parturition) and their crias (2.0 ml S.C.
at 10-15 days) (Yaya and Rosadio 2005).

The vaccine induced small localized reactions at the injection
site, but no systemic alterations occurred (Yaya 2003). In
2000, prior to initiation of the vaccination program, 18.45%
of neonates were lost to enterotoxemia, while after vaccine
introduction annual losses decreased to 7.2, 9.1, 5.7 and
1.0%, for the years 2001 to 2004, respectively. Since then
the vaccine has been used at other alpaca farms in southern
Peru producing a significant reduction of enterotoxemia
mortalities. These observations also tend to support the
key role of exotoxins, and rule out the cpe toxin, in the
pathogenesis of the disease (Yaya er al. 2005). Recently, the the
Type A P2 strain has been added to the vaccine and field

trials are continuing.
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Retailing Alpaca
Around the World
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Incalpa TPX SA Peru
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The Top Ten Tips
for Feeding Alpacas

DR JANE VAUGHAN
BYSc PnD MACVSc (Ruminant Nutrition)

Jane Vaughan has worked in mixed
veterinary practice throughout Australia
and in the UK. In 1996 she accompanied
more than 600 alpacas from Peru to

the Cocos Islands in the Indian Ocean,
where they were held in quarantine for
12 months, prior to entering Australia.

Jane has studied ruminant nutrition

to become a Member of the Austratian
College of Veterinary Science in Ruminant
Nutrition. She compieted a Doctor of
Philosophy entitled, "Control of ovarian
function in alpacas”. She formed a
research group with Professor David
Galloway and Dr David Hepkins, to
devetop commercial artificial insemination
technigues in algacas then with Dr David
Hopkins, developed and commercialised
embryo transfer in alpacas.

Jane has lectured on reproductive
pnysiology of male and female

alpacas, embryo transfer and artificial
insemination in South American camelids,
treatment of infertile alpacas, and alpaca
digestive physiology and nutrition at
various veterinary and camelid breeder
conferences in Australia, New Zealand,
Peru, USA, United Kingdom, Germany
and Switzerland. Jane alsa lectures on
reproductive physiology and nutrition

to veterinary students at the University
of Melbourne, Victoria and Charles Sturt
University, New South Wales. Jane is
currently Honcrary Secretary of the
Australian Aipaca Veterinarians. Jane is
also involved with Government-funded
research projects investigating alpaca
nutrition and DNA stucies in Suri alpacas.

PO Box 406 Ocean Grove,
VIC 3226 Australia

P 0428 842 862

E vaughan@ava.com.au
W www.crizgenesis.cc
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Digestion is the process by which large insoluble food molecules are broken
down into smaller soluble compounds that are then able to cross the
gastrointestinal lining and enter blood and lymphatic vessels and provide the
animal with energy, protein, fats, vitamins and minerals, which allows them
to grow, reproduce, and produce wool and milk. Camelids mainly eat grasses,
legumes and shrubs which contain sugars, proteins and fats along with variable
amounts of fibre (provides plant structure in the form of cellulose, hemicellulose
and lignin) that cannot be broken down by mammalian digestive enzymes.

The digestive tract in camelids has adapted to facilitate plant digestion
by setting up a symbiotic relationship with billions of microbes in the
forestomach. Therefore, when you feed an alpaca, you also feed the microbes
in the forestomach. Look after the microbes and the microbes will look after
your alpaca. Different rations favour different microbes so change feeds slowly
to allow the microbes to adjust to the new nutrients.

1. HOW MUCH TO FEED?

Alpacas will eat approximately 1.5% of their body weight as dry matter to
maintain body weight (i.e. not growing, pregnant or lactating). Feed up to
maintenance requirements with roughage (pasture, hay, silage).

eg. 70 kg alpaca: 70 kg x 1.5% of body weight = 1.05 kg as dry matter (DM)

i.e. all water removed from feed

1.1 kg DM x 100/20 = 5.3 kg lush pasture/day
(grass with 20% DM content)

1.1 kg DM x 100/90 = 1.2 kg pasture hay/day
(bay with 90 % DM content)

Growing alpacas and late-pregnant and lactating females will eat about 2-2.5%
of their body weight as dry matter. Feed up to maintenance requirements
with roughage (pasture, hay, silage). Then supplement with energy/protein as
required (good quality pasture hay/lucerne hay/oats/lupins).

2. BODY CONDITION SCORE TO MONITOR
IF FEEDING TOO MUCH OR TOO LITTLE

Palpate musculature over the backbone at the level of the last ribs.

Palpating muscle between spine and ribs
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T
H
I

1 Very thin.
Severely concave
between spine
and ribs.

2 Moderately thin.
Slightly concave H
between spine
and ribs.

l_ .
1

3 Good condition.
Neither concave nor
convex between
spine and ribs.

T

5 Obese.
Top of back is almost
flat. Very difficult to
palpate between
spine and ribs.

4 Overweight.
Convex ‘roundness’
makes muscle area
harder to palpate.

Aim for body condition scores somewhere between BCS 2.5 and BCS 3

Lross sections for condition scores in alpacas: 1 to 5

Ref: Alpaca Note 4: Body Condition Score of Alpacas. Prepared by AAA Lid. Education and Training Sub-committee.

If alpacas are too fat, feed less. If alpacas are too thin (eg.
during growth, pregnancy or lacration), feed more. better
quality feed. If some alpacas in the same paddock are too
fat and some are too thin, then divide the group and feed
accordingly.

3. PASTURE AND WATER WILL SUPPLY
MOST NUTRIENTS

Alpacas require four main ingredients in their diets: water,
energy, protein and fibre.

Ensure access to fresh clean water at all times. The daily
requirement of water is 50-80mL/kg body weight per day
(5-8% BW/day). So a 70kg alpaca requires 3.5-5.6 litres
water per day. The amount of water drunk is lower when
grazing green pasture (20% DM) compared with hay
(90% DM). Alpacas will drink more water in hot weather
and when lactating.

Pasture will supply most energy, protein and fibre needs.
The proportion of each depend on plant maturity. It will
also satisfy most vitamin and mineral requirements.

Greener pastures contain more protein, therefore as pasture
matures, protein decreases. Crude protein content of feed
required for maintenance is 8-10%. Higher levels are
required for growth (12-15% CP), pregnancy (12% CP) and
lactation (13-15% CP).

4. FEED LONG-STEMMED ROUGHAGE

Alpacas need long-stemmed roughage (pasture, hay, silage
greater than 4cm in length) to keep their fore-stomachs
functioning normally. A diet based on very short (or
non-existent under drought conditions) pasture, chaff and
grain/pellets or very lush spring pasture is not adequate
to keep the stomach healthy. Ensure ad lib long-stemmed
pasture/hay ar all times if pascure fibre is limited.

A rough estimate of plant fibre content in pasture may be
gained by manually testing the breaking strength of plant
matter — more mature plants contain more fibre (thicker cell
walls, more lignin) and are more difficult to break and less

digestible.

Observe your alpacas to see if there is enough fibre in the
diet:

> greater than 50% of recumbent alpacas should be
chewing their cud

> body condition score — adequace fibre in the diet is
required for fat deposition

> faccal consistency — % fibre vs % DM in diet

5. VITAMINS

Many of the water-soluble vitamins (vitamins B, C) are
provided by the microbes that live in the fore-stomachs, so

healthy alpacas do not require supplementation if they are
healthy.

Of the fat-soluble vitamins, vicamins A and E are available
from green grass (even from green weeds that come up after
brief summer rain) so only need supplementation if pasture
is completely dry for more than 8-10 weeks.

Vitamin D supplementation is required in alpacas. Inject
all alpacas less than 2 years of age, and all females due to
give birth in winter/early spring (to fortify colostrum) with
2000iu vitamin D/kg body weight under the skin or into
the muscle. Administer in early May; July (and September
in southern climes like Tasmania). Read the label on the
bottle to determine vitamin D concentration to determine
what volume to administer, eg. A 20kg cria needs 40,000iu
vitamin D. If there is 75,000iu per mL vitamin D in your
selected source of vitamin D, then the cria would need
approximately 0.5mL of solution injected.
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6. MINERALS

Are minerals deficient in your area in sheep and cattle? Ask
your local Department of Agriculture, local veterinarian
and neighbouring farmers for information. If in doubt, you
should sample soils, pasture and/or alpacas to determine if
mineral levels are adequate, before supplementation. Acid,
water-logged soils (annual rainfall > 500mm) contribute to

selenium deficiency.

7. FEEDING SUPPLEMENTS

Beware of feeding unnecessary supplements that may
be costly, labour intensive to feed out and/or toxic to your
animals. Do not feed out supplements designed for use in
horses and pigs as they have different digestive systems and
different mineral requirements.

8. ACCESS FOR ALL

Animals should have access to long-stemmed fibre at
all times (cg. in drought conditions, consider placing a
large round bale of pasture/oaten hay in the paddock). If
supplementary feeding of concentrates (eg. grain, pellets) is
required, make sure all animals can access the feed at the same
time. You can feed out directly onto the ground, but you may
reduce wastage by feeding in long troughs (eg. guttering, old
conveyor belting laid out on ground, shade cloth attached
to fence).

Introduce new feeds over a period of 10-14 days to allow
adaptation to the new feed. Once adapted to the new feed,
feeding twice as much, every second day will save you time
and money, but more importanty will allow shy-feeders
access to supplements. The dominant animals will fill up
quickly (you have seen how they stake out the feed and spit
at any animal trying to get near) and move away when full,
allowing the shy feeders to eat the supplements later in the
day/overnight.

9. FEED WASTAGE

If supplements remain at the next feed out, or hay is being
wasted, you are feeding too much (do their body condition
scores reflect this?) Ensure that growing, pregnant and
lactating animals are fed appropriately with good quality
feed and feed the left-over portions to non-pregnant/
non-lactating females, wethers etc.

10. KEEP IT SIMPLE

Complicated recipes containing scoops of this and cupsful of
that do not alter cria sex or kill worms, but may waste your
time, energy and money. Feed alpacas up to maintenance
requirements (go back to Point 1!) with pasture/hay/silage.
Supplements for growth, pregnancy and lactation may be
met by providing energy with cereal grains (eg. oats) and
protein with lucerne hay and lupins.

Some simple rations to get you started

The following guidelines assume that there is no pasture
available. You must combine skills of pasture evaluation
with body condition scoring to determine appropriate
supplementation. These are rough guidelines only. All new
feed should be introduced slowly (over a period of 10-14
days) to allow the microbes to adjust to the new substrate.

Supplement all classes of stock up to maintenance
requirements with high fibre supplements if pasture is
limiting, eg. good pasture hay or 3 parts oaten hay / 1 part
lucerne hay. Ensure at least 25% of fibre is greater than 4cm
in length to optimise stomach function. Animals requiring
more than maintenance requirements (growth, lactation) but
unable to obtain them from pasture can be supplemented

with concentrates, eg. maize/oats/lupins/vitamins/minerals.

A 70 kg adult alpaca can be just maintained on 1.2 kg oaten
hay (88% DM, 8.7 MJ] ME/kg DM, 7.6% crude protein).
However, a mixture of 3 parts (on a weight basis not volume
basis) oaten hay and 1 part lucerne hay will contain 8.5-9
M] ME/kg DM and 10-11% crude protein. 1.2 kg of this
mix will provide some safety margin for energy and protein
needs.

Growing crias require 10.5-11 MJ ME/kg DM and 14-16%
crude protein. An appropriate supplement could consist of
2 parts oaten hay, 2 parts lucerne hay, 3 parts oats, 3 parts
lupins. This will provide enough energy and protein and
calcium and phosphorus in a ratio of 1.7:1.0. Beware of
excess intake when grain feeding — introduce feed slowly, do
not let grain feed build up in the bottom of feeders, mix well
with fibre (hav/chaff) to reduce the risk of grain poisoning
and death.

Lactating hembras require 10.5-11 M] ME/kg DM and
13-15% crude protein. A mixture of 3 parts oaten hay,
3 parts lucerne hay, 2 parts oats, 2 parts lupins would satisfy
energy, protein and Ca:P needs. Again, beware of grain

feeding. @
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Alpacas spend more than half of their lives eating. They graze for 5-6 hours
a day and ruminate for 8-9 hours a day (Vaughan, 2006, pp.12-13). Tt is therefore
essential as breeders that we understand the basics of alpaca dental anatomy and
the effects dental problems can have on the health and welfare of our alpacas.
This paper will provide an overview of normal dental anatomy and discuss
abnormalities that can have significant detrimental effects on alpaca health.

ANATOMICAL OVERVIEW

The function of the mouth is to prepare food for processing through the
digestive system. Teeth play an important role in this process. There are four
types of teeth found in the mouth of the alpaca: incisors, canines, premolars
and molars (Figure 1). An adult male has 30-32 permanent teeth and an adult
female the same or less, as the upper incisors and the canine teeth do not always
erupt in females. If they do they are usually much smaller.

Alpacas have two sets of teeth in their lifetime. The first teeth, some of which are
present at birth are known as deciduous or baby teeth. These teeth are temporary
and are replaced between two and four years of age with permanent teeth.

Maxilla

Upper
Canine

- Upper
Incisor

Mandible

Cheek  Lower Lower
Teeth Canine Incisors

Figure 1: Skull drawing of an adult male showing the Inocation of the teeth.

Incisors

Alpacas have six incisors at the front of the mouth in the lower jaw (mandible)
and two incisors in the upper jaw (maxilla). The lower incisors occlude, or meet,
with the upper dental pad and are used for cutting grass (Figures 2a & 2b).
The two upper incisors have moved backwards during evolution and become
caniniform taking on the shape and function of canine teeth (Fowler; 1998, p. 306).

Dental
Pad

Figure 2b: Incisor occlusion of a
9 year-old. Side view,

Figure 2a: Incisor occlusion of a
9 year-old. Front view.
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The central two deciduous incisors are usually present
at birth or soon after with the lateral and corner incisors
erupting by the time the cria is six months old. The first
deciduous incisors to be replaced by permanent teeth are the
two lower central incisors. This happens at around two years
of age and by two and a half they are usually in full use.
Figure 3 shows an animal at two and a half years of age with
good occlusion.

The next two deciduous incisors are replaced at three years
of age and the two corner incisors at just over three years of
age. Figure 4 shows a three and a half year old alpaca that has
just lost his corner incisors.

Figure 4: Incisors at
32 years old.

Figure 3: Incisors at
22 years ol:l.

Canines

There are two sets of canines, one set in the upper jaw
and one set in the lower jaw. Along with the caniniform
incisors they are commonly referred to as fighting teeth
(Figure 5). These teeth are very sharp. Males generally have
large, well developed fighting teeth designed to rip and tear
causing serious damage to their opponent during fights for
dominance. A small proportion, around 5% of males have
deciduous fighting teeth (Fowder, 1998, £.308). The permanent
fighting teech usually erupt at around three years of age.
Fighting teeth do not always erupt in females and if present
they are usually much smaller and erupt larer in life.

Figure 5: Fighting teeth of a matur: male.

Premolars and Molars

At the back of the mouth in both the upper and lower jaws
are the premolars and molars. These dental arcades are often
referred to as the cheek teeth. The cheek teeth are arranged
so the upper and lower arcades mesh together to produce an
efficient grinding surface. With the addition of saliva, these
teeth are used to grind the food to a consistency suitable for
swallowing.

OCCLUSION AND MALOCCLUSION

The meeting together of the upper and lower teeth and the
dental pad is referred to as occlusion. If the teeth do not
occlude correctly then this is referred to as a malocclusion.
As teeth continue to erupt for most of an alpaca’s life this
uneven wear will hamper the animal’s ability to graze and
chew correctly. If these malocclusions are left untreated they
will cause pain and a reduced intake of food resulting in
weight loss and associated health problems.

Types of Malocclusions
Undershot and Overshot Jaws

Undershot jaws are one of the easiest malocclusions to
recognise as the lower incisors protrude beyond the dental
pad. Consequently the teeth do not wear down and can
often be seen parting the lips (Figures Ga & Gb).

Figure 6b: Undershot jaw.
Side view.

Figure 6a: Undershot jaw
Front view.

Overshot (sometimes referred to as parrot mouthed) is when
the dental pad protrudes beyond the lower incisors (Figure 7).

Figur

/. Overshot jaw. side view.

Both of these malocclusions can easily be seen by parting
the lips and looking at the conformation of the mouth. I
would recommend all buyers to look at the mouths of their
prospective purchases as these problems are proven to be
hereditary in other species (Fowier, 1998, p. 483).

On Australian farms where, for the most part, alpacas are
well fed these animals still do quite well. When alpacas are
handfed the incisors are not utilised - hay and grain are taken
straight to the back of the mouth for mastication. In tougher
situations when pasture is in short supply and these animals
have to forage for themselves they have difficulty grazing
shorter plants. Ultimately their ability to hold condition is
compromised.
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INTRODUCTION: Why should we study colour genetics?

The answer to the question “why study colour in alpacas?” might seem like a
forgone conclusion. And it is; the colour of an alpaca fleece is important for
many obvious reasons. However, the answer should not stop there. Some of the
other reasons why alpaca colour should be studied include the role of pigment
in protection from UV radiation, in vitamin D dose, and as a role in removing
toxic by-products of metabolism. Colour in mammals has been widely studied
and is fairly well understood. This is because the pigmentation process is a very
good model for many cellular processes, because changes in colour are easy to
sce, and are relatively easy to understand.

BIOLOGY OF COLOUR IN MAMMALS: 7he Components

In general pigmentation in mammals is a highly conserved process although
subtle differences between species do exist. That is, the way that colour is
generated and controlled is the same in all mammals. The differences that we
sec between species and within species are caused by variation within the genes
that control colour. Some species have only one version (allele) of a gene, while
others may have many alleles. A good example of this is the MC1R gene. In
humans there are many different versions, while in Golden Retrievers there is
only one.

Pigmentation is a complex process that begins in the early stages of the
development of an embryo. In summary, neural crest cells differentiate into
melanoblasts which then migrate along the back and down the sides (dorsolateral
migration). As the melanoblasts migrate, they differentiate into melanocytes.
Melanocytes produce internal structures called melanosomes in which pigment
granules called melanin are produced in a process called melanogenesis. The
mature melanosomes are exported from the melanocyte into specialist skin and
hair cells called keratinocytes, to produce the phenotype, the visual colour that
we can see.

MELANOCYTES

A good understanding of the pigmentation process is essential in order to
study how a phenotype is created. There are two types of neural crest-derived
cells; early and late migrating. The eatly migrating neural crest cells become
the peripheral nervous system, craniofacial bones, the heart and the adrenal
medulla. The later migrating neural crest cells become melanoblasts, which
eventually differentiate into melanocytes as they migrate through the body.
There are four basic types of melanocytes, ear, eye, CNS, and skin/hair. The
whole process of the development of the melanoblasts is usually completed
during embryogenesis. Melanocytes are located slightly differently in skin
and in hairy parts of the body (Figure 1). Melanocytes have protuberances
called dendrites (or dendritic processes) that are interspersed between the
neighbouring keratinocytes (Figure 2). Skin and hair become coloured
when mature melanosomes migrate from the melanocyte dendrites into the
keratinocytes.

Furred animals don’t usually have epidermal (skin) melanocytes except in non-
hairy places (e.g. inner ear, nose, paws). One exception is the Polar Bear, which
has a high density of epidermal melanocytes to aid in retaining heat.
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MELANOSOMES

Melanosomes are the site of melanin synthesis. Melanosomes
are highly specialised organelles that exist in the cytoplasm
of melanocytes. Melanosome development follows four
distincr stages, I to IV. During Stage I the melanosome is
formed from a piece of the endoplasmic reticulum. A protein
called Pmell7 is then transported into the melanosome and
is cleaved. The Pmell7 protein forms a fibrillar structure
within the melanosome during Stage I1. This acts as a scaffold
that stabilises the melanosome. During stage 1I the enzymes
required for melanin synthesis are transported into the
melanosome. Stage III marks the beginning of melanogenesis,
and Stage IV is reached when the melanosome is full of
pigment and is ready for transport into the keratinocytes.

MELANIN SYNTHESIS

Melanin synthesis (melanogenesis) occurs entirely inside
the melanosome. In mammals there are only two types of
melanins, eumelanin and pheomelanin. Normal eumelanin
is dark in colour, either black or brown, while normal
pheomelanin is pale yellow to dark red in colour. The
precursor molecule for both types of melanin is the amino
acid tyrosine. Tyrosine is converted through a series of
reactions and intermediate products into either pheomelanin
or eumelanin (Figure 3). Melanosomes that contain
eumelanin (eumelanosomes) are ellipsoidal and smaller than
pheomelanosomes (pheomelanin-containing melanosomes)
which are spherical and about 0.7t in diameter.

Melanin synthesis also results in toxic by-products such
as hydrogen peroxide and quinone intermediates. It is
hypothesised that one reason for the sequestration of melanin
synthesis into melanosomes is to protect the cell from these

\

toxic compounds.

Tyrosine
™R |

DOPA
e CysteinylDOPA
DOPAquinone — “¥Steifly
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Figure 3: The melanin biosynthesic nath
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Agouti has over 30 variants in the mouse, and at least three
are thought to exist in the dog. The most dominant agouti
alleles lead to a pale phenotype, while the most recessive
alleles cause black. The alleles in between these extremes
cause combinations of pale and dark melanin that leads to
the many variations that exist. TRP1 produces an enzyme
that acts in the melanin synthesis pathway (Figure 3) and is
known colloquially as the “brown” locus. A mutated TRP1
causes brown eumelanin instead of black. The recessive
brown variant of TRP1 is found in dogs and mice, but does
not exist in horses. It is possible that no brown alleles exist in
alpacas because the breeding outcomes suggest that brown in
alpacas is dominant, rather than recessive. It is also possible
that the same phenotype (i.e. brown) can be caused by two
different mechanisms in alpacas and that that both recessive
brown and dominant brown (probably occurring at the

agouti locus) exist.

An Honours student enrolled for 2008 at Curtin University
plans to examine the role of two genes, tyrosinase (TYR) and
membrane associated transporter protein (MATP), in alpaca
colour dilution. TYR is the gene that produces the enzyme
tyrosinase, which is the key enzyme in the melanogenesis
pathway. In species such as mice, rabbits and cats, variants of
TYR are known to produce a dilution of colour, including
albinism. MATP is the gene that is mutated in palomino
and buckskin horses. It is hypothesised that some white
alpacas are the equivalent of cremello horses. That is, they
are chestnut with two doses of the dilution gene causing
a massive reduction in the intensity of colour so that they
appear white. @
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We heard yesterday from our eminent principal speaker, Dr Jane Wheeler, of
the almost unimaginable quality of alpaca fleece which was being produced
by the Incans as recently as 500 years ago. Subsequently, social and economic
forces have seen significant regression in that quality, due principally to cross-
breeding with llamas, and less discriminatory breeding practices. We are
indebted to her for the detective work that has been the foundation of that
knowledge, so painstakingly researched through her archacological exploits
across South America over many years. That research is the touchstone which
drives our own future goals and endeavours in trying to breed a better alpaca.

What constitutes a “better” alpaca will be defined by different breeders in
different terms, according to their stated goals. For those wanting to breed
exotic pets, it might be variegated fleece patterns. For those wanting herd
guardians for sheep or other species, it will be defined by temperament and
parental instincts and behaviour. For those who seek to establish a new and
exotic industry based on lean meat, it will be carcase weight and early maturity.
There may be some who wish to take their lead from the camel industry, and
race alpacas, for whom the criterion might be the time taken for an alpaca to
run a quarter mile.

But for the vast majority of breeders around the world, it is the exquisite and
luxurious quality of the fleece that has captured our hearts and our imaginations,
and those breeders will be secking, very simply, to increase the weight of high
quality fleece which can be shorn from an alpaca in 12 months. Quality here
refers principally to fineness, but also to evenness, character, lustre, handle, and
strength, whilst quantity will be reflected in the density, growth rate and —in a
way that will importantly diminish quality — diameter of the fibres produced.

Traditionally, growers have elected to define their breeding objectives, and then
breed towards them by a combination of selection criteria.

Principal amongst those selection criteria is the phenotype of the parents:
selecting for those qualities in the parents which we hope to establish in the
progeny. Fleece inspection, records of fleece weights and fibre tests, and physical
inspection of the parents will all contribute to our vision of what the progeny
should (more likely, could) look like.

An inspection of any previous progeny resulting from a particular joining
strategy is an especially powerful tool in making those same predictions, but
numbers for any dam, particularly when joined to the same sire, are invariably
fairly limited.

Finally, the recorded show results of either parent, or those of their progeny,
may serve to confirm the opinion of the studmaster that a particular joining is
a desirable one, reinforcing his own opinion of the phenotypic quality of the
parents, or the likely outcome in the progeny.

When all else fails, there is no shortage of hype available to reinforce and
support whatever decision you may have already made independently.

But those tools are notoriously inaccurate in predicting the outcomes from a
given mating. For those not already hardened to this reality from their own
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alpaca breeding experiences, I invite you to look no further
than your own children or family to confirm that the
performance of the parents is no reliable or consistent guide
to the performance of the children. And whilst progeny
testing improves the accuracy of those statistical predictions,
it is extremely slow to yield results, and rarely of a sufficient
statistical significance (unless a male has been very widely
used) to invest in the outcome with confidence.

It boils down to a combination of intuition and good
luck. And even when these techniques are a// applied, the
influences of environment can completely overturn those
predictions.

In 2002, the Australian alpaca industry faced something of a
crisis. In that year, a government focussed on tax reform and
commercial sustainability imposed upon agriculture several
criteria designed to test the genuine commercial intent of
agribusinesses, as opposed to those simply seeking a tax
deduction. Intrinsic to those tests was one which required
that breeders have a business plan which reasonably forecast
profitability within a five year period.

Faced with that imperative, the AAA recognised the need to
rapidly improve genetic performance for traits of commercial
significance, and looked, from 2002 onwards, for ways to
identify and promote those traits in their national breeding
programme. What we needed was a way to measure genes.

Various suggestions and schemes were elaborated and
debated, bur it was the Across-herd Genetic Evaluation
programme (AGE) which was eventually chosen, and is now
firmly established as the cornerstone of the national strategy
for genetic improvement. The science on which it is based is
already well established in other industries, and used as the
basis of breeding programmes to increase carcase weights,
milk productivity, fleece weights, ease of calving, and a host
of other productivity traits in a variety of livestock industries.
What makes the alpaca industry unique, and confers a
distinctive advantage upon it in the application of this
technology, is the comprehensive darabase which links the
pedigrees of almost 100,000 alpacas on our national registry.

In the space allocated, there is insufficient time to discuss
its evolucion, and describe its detailed operation. Suffice to
say, it invites our breeders to measure any of an agreed range
of about 20 commercially important physical or production
traits in a group of alpacas — typically at around the time
of that shearing closest to their second birthday — and to
“enrol” those alpacas and their trait data in the AGE. Alpacas
are then sorted into “management groups”, meaning simply
that no alpaca in any one group had a distinct advantage
or disadvantage in their management over any other in the
same group (“equal environment, equal opportunity, and a
fair go”), and the results then analysed through a specialised
software programme by an independent service company.
The output is in the form of alpaca breeding values (ABV’s),
determined individually for each animal and for every trait
recorded, and reported confidentially to the person submitting

the data. The analysis takes into account each alpaca’s own
phenotypic trait recordings, as well of those of its parents,
siblings and half siblings, and all others alpacas raised under
the same conditions. It is important to understand that,
whilst the ABV for any trait is attached to a given alpaca, its
value is as a predictor of how that particular animal’s eriz will
perform for that trait, and is best thought of as measuring
the “value” of those genes in the parent that will determine
the performance of its progeny (for the same trait).

Because of the comprehensive nature of Australia’s
International Alpaca Registry, now recording up to 15
successive generations, data entered into the AGE for any
one alpaca washes back over all its near relatives, and so the
data for any one animal is progressively and quickly bedded
down by subsequent data entries for other animals.

This is how it works.

Reports are published privately and confidentially to breeders
on all the animals they have enrolled in the AGE. For
simplicity, let us concentrate on fleece and fibre traits alone.
Here is a (real) report on some males from my own herd. The
only person who need know those results is myself, unless I
choose to make them publicly available. I have chosen to
deidentify the males here, identifying them only by a letter,
for the purpose of sharing them with you.

Alpaca 7% Alpaca Breeding Values

Name | fleece Wt 'ew (ka) [ FD @ | v (%)
A 120.6 0.2 -1.4 -0.9
B 110.3 0.1 0.7 05
c 116.8 0.3 0.0 -1.6
D 111.2 -0.1 2.3 -1.0
E 1201 | 0.2 1.4 0.4
F 1175 | o041 1.6 05
G 137.6 0.8 | 0.0 1.1
H 125.7 0.4 | -0.2 27
| 133.0 0.5 0.7 -1.6
K 79.3 -0.4 0.3 1.2
L 93.6 0.0 0.8 | -1.0
M 93.0 -0.5 2.3 1.5
o] 104.2 -0.1 -0.6 -1.3 |
P 100.4 -0.1 0.6 -0.8

Look firstly at the chree traits listed here, being fleece weight,
fibre diameter and coefficient of variation (of fibre diameter).
A positive value means that it will tend to increase the
measured value of that trait in its cria, and a negative value
means that it will tend to decrease it (relative to an arbitrary
and fixed benchmark, which we defined in our system at a
level slightly above the average of all early recorded values).
So animal A will increase fleece weight, and lower fibre
diameter and CV in his progeny; animal K will reduce fleece
weight, but increase fibre diameter and CV,
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Consider now the one listed Breeding Objective Value.
(Forget the 7% name tag, which is a hangover from the
sheep industry; regard it simply as a breeding objective
which places equal emphasis on increasing flecce weight and
reducing fibre diameter.) Anything over 100% will drive
the progeny in that direction; anything below it will tend to
drive it in the opposite direction.

So most of these males will have a positive influence on
my breeding objective of increasing fleece weight and
fineness relative to benchmark figures, but three will have a
deleterious effect.

Alpaca e is the ourstanding male, and will have the greatest
impact on my breeding objective, whilst animal @ were |
foolish enough to use it, would have the opposite effect.

The magnitude of the effects is best seen by comparing the
ABVs and BOVs for those two alpacas with the distribution
of all estimated ABVs and BOVs recorded in the AGE up
to 2007.

Male e
profoundly increase fleece weight. Male @ will significantly
diminish fleece weight, and slightly increase fibre diameter.

will maintain fibre diameter unchanged, but

| Higher Fleece Weight

- = . l I I I l l = Y -

-08 -06 -04 -02 0 0.4 0.8 1.0
Fleece Welght ABV (kg)

Overall Frequency and Distribution of Fieece Weight ARV
AGE Analysis May 2007: 1822 animals

v
K

-1.0 00 1.0 3.0 40 50 more
Fleece Diameter || u)

Lower Fibre Diameter

-5.0 -4.0 -3.0 -2.0

By

Overall Frequency and Distribution of Fibre Diameter ABY
AGE Analysis May 2007: 2094 animals

The result is a scientifically validated, and increasingly
accurate, predictor of alpaca genetic performance that can be
used by breeders to rapidly advance their breeding objectives.
Individual ABVs can be combined, and tailored to fic the
breeding objectives of individual breeders, and alpacas then
rated against each other according to their genetic value in
achieving that objective in their cria. These values are called

Breeding Objective Values (BOVs).

I“I.ﬁ"’!-

5 100 105 110 115 120 125 130 135 145 155
7% Index

WI
- II
75 80 85

more

Overall Frequency and Distribution of 7% Index
AGE Analysis May 2007: 2109 animais

Looking at the BOV for combining increased fleece weight
with decreased fibre diameter, alpaca Q is towards the
very top of the distribution curve, whilst animal @ is
substantially below average.

Before you suggest that those results would be obvious, allow
me to humbly admit that we hadn’t rated alpaca K quite so
badly, and he was progeny tested over eight alpacas before he

was withdrawn from service!

The ouput of the AGE can be tailored and applied to any
subset of the total enrolled herd. We can create distribution
curves broken down by species (huacaya or suri), colour, sex or
nationality, so like animals can be compared with each other.
The results can be usefully applied to a range of activities:
the selection of appropriate sires for a breeding programme,
advertising alpacas for sale or stud duties, making choices
when purchasing alpacas, validating the results of an SRS®
breeding programme, or choosing which alpacas to select for
use in an embryo transfer programme.

In fact, the powerful combination of the AGE, the SRS®
Breeding System, and advanced reproductive technology has
been the subject of previous articles and presentations by
myself, and referred to as “the Holy Trinity” of accelerated
genetic improvement. Their combined application should
see very rapid progress in the results of those breeding
programmes to which they are applied.

As President of the Australian Alpaca Association, and one
who was a member of the small Working Party that designed
and implemented the AGE, I have had countless enquiries
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from overscas breeders with an interest in the AGE, and how
it might be administered in countries beyond Australia and
New Zealand, for whom alone it is presently configured.
Until recently, the answer eluded me, since its operation is
fundamentally dependent upon the linkages between animals
in the Australian and New Zealand herds as defined by the
Australian owned and run International Alpaca Registry (IAR),
and it could not, therefore, be extended and translated into a
different registry, with interchange of data between both.

After much thought, rumination, and discussion between
interested members of the AAA and the AANZ, T believe we
have found a solution which will enable the AAA to share
the AGE.

By way of background, the IAR has been developed
over the last 15 years by a partnership between the AAA
and ABRI (Agricultural Business Research Institute), an
independent and professional body, dedicated to providing
and administering livestock registries, and now with a 15 year
history of operation, currently recording 35 million animals
in eight species, for 80 associations spread over 21 countries
and seven continents. The decision by the foundation
committee of the AAA to have their registry managed ac
arm’s length by an independent and professional body was
both visionary and fortuitous. Through ABRI, the precious
database that is our national pedigree has security, probity,
continuity and an independence which is guaranteed.
Without that arrangement, none of those critical features
could be assured.

The IAR is wholly owned by the AAA Ltd., but administered
for it by ABRI. However, a recent decision by the Board of

the AAA has determined that the Australian registry will
henceforth be known as the IAR (Australia), opening the way
for any other national alpaca association to negotiate directly
and independently with ABRI 1o establish and administer their
own fully owned IAR registry under the same terms, and with
the same extensive functionality, as the Australian registry. It is
our intention that, under this arrangement, #ny alpaca entered
on any national IAR could submit data to the Australian AGE,
and have their ABVs reported and benchmarked against the
Australian industry. Vital genetic data shared between the two
registrics, such as a common sire, would provide the linkages
which would enable the two registries to “talk” across national
boundaries, facilitated by the common dara fields, analysis and
language shared by the two registries.

For those national associations yet to establish a registry,
the offer to own and manage their own registry, with all
the additional functionality of the Australian IAR, plus the
added opportunity to enter their own stock on the AGE,
is too good an opportunity to miss. Even for those nations
with existing and established registries, there is no reason
why they should not explore the opportunities offered by
this arrangement, which will maincain the independence,
integrity and ownership of their national registries, but
enable increased international communication between all
national registries managed by ABRI.

Now, that would be a serious step towards a better
international alpaca. @

For further information, contact Dr Arthur Rickards,
Agricultural Business Research Institute, Armidale NSW
Australia ht2p://abri.une.edu.an/
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INTRODUCTION

Now that our alpacas have been shorn, it is the best time to assess their
conformation.

Conformation can be defined as the shape or contour of an animal, resulting
from the appropriate arrangement, or balance, of all body parts.! It should
not be confused with anatomy or morphology, which is the form and structure
of organisms.? All alpacas have the same anatomy burt individuals differ by
their conformation. In particular, conformation is what gives an animal its zype.
Conformation is also very important to the health and well-being of the animal
and is discussed in breed standards.®%781%.14

The terminology used to describe conformation is rich, precise, poctic, often
confusing, and sometimes redundant. There are basically ewo descriptive jargons:
the veterinary/biologic terminology and the more current breeders’ terminology.

In this article, I will try to offer a new angle on alpaca conformation by
concentrating on what is normal (the ideal conformation), rather than
abnormal, with an emphasis on conformation of the limbs.

IDEAL ALPACA CONFORMATION

Figure 1 is a diagram of the ideal conformation of an alpaca. The proper
{anatomical) terminology is set out in Figure 2.

Some important points should be noted. A few names have been assigned
to some animal body parts because they resemble areas in the human body;
however they are not the analogous animal counterparts of the human structures.
For example the £nee is really a wrist (carpus), and the ankle is actually the
metacarpo-phalangeal joint {or metatarso-phalangeal joint for the hind limb).
The real knee is called the stzfle and the real ankle (tarsus) is called the Aock.

The withers correspond to the region between the two shoulder blades. The
back follows the withers and becomes the /oins beyond the last rib. The rump
or croup corresponds to the sacrum and is always very bony in alpacas. The
expanded iliac crests which can be felc under the alpaca rump are one of the
Camelid adaptations to allow for the pacing gait.

Figure 1: ideal alpaca conformation.
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Figure 2: Essential anatomical terminology.
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Figures 3 and 4 illustrate the important proportions,
ratios and angles which form the basis of the ideal alpaca
conformation. The most original alpaca characteristic 1s
that the hindquarters are only slightly higher than the
forequarters, as all Camelids have fore and hind limbs of
approximately equal length. In Figure 4, distance D is the
distance between the point of the buttock and the ground and
it should be equal to the distance between the 4ip (or the
hock) and a vertical line through the shoulder joint. Distance
d is the distance between the e/bow and the ground. It should
be equal to the depth of the body, and to the length of the
neck (up to the occipital protuberance). However, in crias this
is not the case, as the distance between the elbow and the
ground is approximately twice the depth of the body.

Figure 3: Ideal alpaca proportions.

stifle in line | shoulder in line
with toes with toes /
| i S A

hip in line
with hock

Distance d is approximately 2/3 of distance D. More exactly,
on Figure 4, the ratio D/d is 1.62. This is a very common
ratio in natural structures, and has been used for centuries
by architects and artists to achieve ideal proportions in
their work. It is called phi (@), the Golden Ratio or Divine

Proportion.

‘The alpaca pelvis forms a 50° to 60° angle with the horizontal.
The pastern angle is at least 65° to 70° to the ground, and
even more, especially for the front pastern (up to 80° to
nearly vertical). When resting, the neck and head should be
held at approximately 25° to the vertical. Normal angulation
of the hock should be approximately 140°. 1321013.14

Figure 4: Ideal alpaca ratios and angles
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Figure 2: Essential anatomical terminology.
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Figures 3 and 4 illustrate the important proportions,
ratios and angles which form the basis of the ideal alpaca
conformation. The most original alpaca characteristic is
that the hindquarters are only slightly higher than the
forequarters, as all Camelids have fore and hind limbs of
approximately equal length."* In Figure 4, distance D is the
distance between the poine of the buttock and the ground and
it should be equal to the distance between the hip (or the
hock) and a vertical line through the shoulder joint. Distance
d is the distance between the e/bow and the ground. It should
be equal to the depth of the body, and to the length of the
neck (up to the occipital protuberance). However, in crias this
is not the case, as the distance between the elbow and the
ground is approximately twice the depth of the body.

Figure 3: Ideal alpaca proportions.
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by architects and artists to achieve ideal proportions in
their work. It is called phi (@), the Golden Ratio or Divine

Proportion.

The alpaca pelvis forms a 50° to 60° angle with the horizontal.
The pastern angle is at least 65° to 70° to the ground, and
even more, especially for the front pastern (up to 80° to
nearly vertical). When resting, the neck and head should be
held at approximately 25° to the vertical. Normal angulation
of the hock should be approximately 140°. 1>1013.14
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The height ar the withers in an adult alpaca should be
approximately 90cm but can vary from 75 to 102cm,
depending on sex and country of origin.">'%!

Front and rear views are not illustrated as it is easy to
understand what the ideal alpaca conformation should be:
“Viewed from the front, a plumb line held at the point of
the shoulder should bisect each bone and joint from the
knee down, and the plumb bob should end between the
toes. Viewed from the rear, a plumb line held at the pinbone
[other name for point of the buttock] should approximately
bisect each bone and joint and the plumb bob should end
berween the two pads of the rear foot.” !

Similarly, conformation of the head and other parts of the
body such as genitalia are not illustrated. The reader is asked
to refer to other easily available publications for further

descriptions. #357810.14

CONFORMATIONAL FAULTS

The majority of the common conformational faults affecting
the limbs can easily be understood by referring to the joint
involved. In these faults, the joint is either in hyperflexion,
in hyperextension, or is angled in a plane in which it is not
designed to normally move. The latter point deserves an
explanation. In Ungulates, of which alpacas are members,
the limbs display 2 number of modifications that adapt them
for speed.

[2ble 1: Conformational faults affecting the limbs.

There are essentially three modifications:
1. Elongation of the segments;

2. Reduction of the number of bones in each segment to
only one main bone;

3. Transformation of the joints into pulley-like structures
which greatly reduce or totally eliminate lateral
movements.®

Sometimes these joints are not formed properly and result in
lateral movement or permanent lateral deviation. The names
of the most common conformational faults affecting the
limbs are found in Table 1.

DISCUSSION

It is of the utmost importance to the health and well-
being of alpacas that breeders know and understand the
basic anatomy of their animals. It is only by knowing
what is normal and desirable that one can recognise what
is abnormal and undesirable. Knowing the term(s) used ro
describe a conformational fault is not as important as being
able to identify it. Current standards focus too much on
listing conformational faults and do not describe the ideal
alpaca conformation in sufficient detail>7%10.14

Essential anatomical terms are not always defined. Moreover,
these standards are sometimes incorrect or at least confusing,
as illustrated by the following examples.

Joint Hyperflexion ] Hyperextension External deviation * Internal deviation *
Shoulder Camped rearward Camped forward in | Base-wide (external de- Base-narrow
in front front viation of the whale limb (internal deviation of
at the shoulder) the whole limb at the
shoulder)
Eibow Straight-fegged Out at the elbow In at the elbow
(hyperextension of
elbow and shoulder)
Knee Buck-kneed Calf-kneed, Bow-legged Knock-kneed
Sheep-kneed (carpal varus) (carpal valgus)
Fetlock Cocked ankle Down on fetlock, Pigeon-toed, toe-in Splay-footed, toe-out
(front or dropped fetlock,
rear) weak pastern o
Hip Camped forward behind Camped rearward Base-wide (external de- Base-narrow
behind viation of the whole limb | (internal deviation of the
at the hip) whole limb at the hip)
Stifle Crouched (resulting Post-legged "Out at the stifle" "In at the stifle”
in rear quarters lower
than withers) |
Hock Sickle-hocked Bow-legged Cow-hocked (tarsal
(tarsal varus) valgus)
Knee cap |' Lateral patella luxation | Medial patella luxation

* in the frontal plane
Serious faults are in bold text.
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The chest is not broad, but deep and narrow. The rump is not
broad either, but also narrow. In fact, Camelids are amongst
the most narrow-chested and narrow-rumped Ungulates
and this is one of the reasons why they can pace naturally:
“Camelid limbs are set more closely to the midline than in
other species, eliminating some of the side to side rolling that
occurs when the center of body gravity is changed with each
stride.” ? Other anatomic modifications found in Camelids
which allow them to pace naturally include: long front and
hind limbs of approximately equal length and longer than the
trunk, absence of skin fold attaching the thigh to the flank,
small abdomen (“tucked-in belly”), broad flat ribs, expanded
iliac crests, large scapula, and a unique splayed two-toed
padded foot. *!* All these characteristics put together allow
for a longer stride and increased lateral stability.

The height of the pinbone does not equal that of the
shoulder. The pinbone (or point of the buttock) and hip are
substantially higher than the shoulder. The term shoulder
refers to a joint. Unfortunately shoulder is sometimes used
to describe the entire shoulder blade area. In any case, the
pinbone is higher than the shoulder joint and lower than the
top of the shoulder élade (see Figure 3).

It is also generally assumed that the toes should be pointing
forward, an especially useful indicator of correct conformation
on heavily fleeced animals. '*'* For example, J. Ault states:
“The toes should point forward. An indication of normal
conformation would be toes that point forward. Toes that do
not point forward may indicate poor conformation or poor
toenail trimming. In either case, toes that point forward
are important to structurally sound animals.” '? This is not
entirely correct. Although the axis of the foot does point
forward, the toes do not necessarily point forward but can
form a slightly open V. The toes on each foot are not always
parallel to each other, as the Camelid foot is splayed. This is
more pronounced on the front foot than on the rear foot.

Some authors recommend that the line dropped from the
point of the buttock should touch the back of the hock and
that the rear cannon should be vertical. * Our observations
lead us to believe that this is a llama characteristic. An alpaca
with such a conformation would be considered as camped
rearward in the hind legs. The drawings and descriptions
found in other references certainly suggest that alpacas are
“conformationally under themselves”, compared to llamas. °
The difference in angulation of the pelvis (50-60° in alpacas
vs. 40° in llamas) and of the pastern (at least 65° in alpacas vs.
45-50° in llamas) certainly support this important difference
in conformation. !?

CONCLUSION

Breeders should spend time studying and understanding
the anatomy and observing the conformation of their shorn
animals. Repeated observation and objective assessment are
the best means for developing an “eye” for conformation and
willhelp in theselection of superior animals. As recommended
by Dr Karen Timm, “when choosing or evaluating alpacas,
[...] leg conformation as close to ideal as possible should be
a primary consideration.” ' @
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Strictly speaking prepotency is the superior power
which one parent has over the other in determining
the character of the offspring. But the term is more
commonly used to indicate that power which an
animal has to transmit its own qualities.

Thomas Shaw, Animal Breedina

S

L & General Prepoisncy

|

Sometimes prepotency is general, having reference
to a breed, race, or species. When it is said that a
breed is prepotent, it is meant that plants or
animals of that breed are all possessed of much
power to transmit the characteristics of the breed.
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L befinlton vi Prenobsney

We could use the classic
example Gregor Mendel’s
experiments of tall and short .
pea plants. Mendel had two K obdd.
strains of true breeding pea ' '
plants, tall and short.

Slide &

When he bred the tall
plants together, he always
got tall offspring. When he
bred the short plants
together he always got
short offspring.

Slide 6

This simple example of
course means that Mendel's
tall strain was prepotent for
the characteristic of “tall” in
regard to the trait “plant
height”. The offspring always
looked like the one tall parent
regardless of what the other
parent’s characteristic for this
trait was.

Slide 8

Lo Prepuisngy vl Br

|

Prepotency of breed is clearly brought out when two
distinct breeds are crossed. The offspring will more
nearly resemble the breed possessed of the most
marked prepotency. There is a great difference in the
prepotency of breeds as such. The cause is the same

in each instance, the long periods during which these
animals have been bred pure. o~

e

Slide 9

L &. Propetancy of Breed

|

Saxon Merino

Slide 10

|

In other instances prepotency is special, having
reference to the individual. When an individual is said to
be prepotent, it is meant that it has much power to
transmit its own qualities to the offspring, that is to say
when two animals are mated the parent possessed of
superior prepotency will transmit in a greater degree
than the other its own properties to the progeny.

N ?

Slide 1
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L a. Prepeizucy of

the resemblance in the progeny to the parent and to one
mated with different individuals.

Prepotency in the individual is shown in the closeness of

another. The second result is one of the strongest evidences
of prepotency in the individual, since it shows in a marked

degree the power of the one individual animal to transmit
its own individual characteristics to the progeny, though

b

Slide 12

L a. Prepoisney of lndhddual

|

Slide 12

E L. $sneiis i Pronuisisy

Slide 14

il Bensilts of Prepulyncy

When an individual is said to be prepotent, it is meant
that it has much power to transmit its own qualities to
the offspring. The great value of such power when
breeding animals, especially in males, will be at once
apparent.
Themas Shaw, Animal Breeding

Slide 15

The first obvious advantage is predictability of the results
of your mating decisions. What ever characteristics the
sire has for which he is prepotent you can expect to see in
his offspring. This is an advantage within your own
breeding program, and in addition makes your sires more
attractive to others who want to purchase them or
purchase their stud services.

[t

Slide 16

Il Bensiits of Prapoisney
The second obvious advantage is uniformity in
your herd. What ever characteristics the sire has
for which he is prepotent you can expect to see
consistently across your herd.
_ o

Slide 17
Prepotency comes from homozygosity. If a parent is
homozygous at a particular locus, then it can only
contribute one possible allele to each of it's offspring, and
every offspring will get the same allele. If this particular
allele Is dominant, then this one parent will determine the
expressed characteristic for that particular allele in every
one of the offspring.
‘-_ s . E‘ .y
Slide 18
We can again go back
to Mendel’s pea plants
for a simple example of
this.
S”E]!‘ 19
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L. linebreeuing for Prepolency
Mendel found that he had a tall T T
strain of peas that always
produced tall offspring. This
Punnett square shows why.

The parents were both
homozygous for the T T
characteristic of “tail”
T T T 1T 1T
> { T TT 1T
Punnett Square
Slide 20
il Linebresding for Prepotency
Mendel also found that he had a t t
short strain of peas that always
produced short offspring. Thus,
they were homozygous for the
characteristic “short” t t
¢ ¢ t tt tt
V(L
t tt tt
Punnett Square
Slide 21

Il Lingbreeding for Prepotency

But when he crossed the true t t

breeding tail plants with the true

breeding short plants, he got ALL

TALL plants! The tall parent was

prepotent for the tall characteristic t t

at the locus controlling height.

T > T T Tt Tt
( T Tt Tt
Punnett Square
Slide 27

1. Linehresding for Prepetency
When he bred this F1 generation of tall T t
plants to each other, he then got tall AND
short plants. This was a strain of tail
plants that did NOT breed true. The ratio
oftall to short plants was 3:1 These tali
plants were NOT prepotent. The
prepotency was due to the homozygosity.

Cross breeding reduced the homozygosity
for tall from 100% to 25%. Prepotency T t
was eliminated by cross breeding,
= } i T TT Tt
{ Tt tt
Punnett Square

Slide 23
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0. Linebresding for Prepetency

To this point we have followed the expression of only one gene. A
single gene exarple might be applicable to the Suri v. Huacaya
coat type, but otherwise most of the economically impartant traits
in alpacas are likely to do the sffects of many genes. Let's look
at some mere of Mendel's work as a way of mentally taking us
from the realm of simply inherited fraits to polygenic traits.
Mendel also performed cresses in which he followed the
segregation of two genes. These experiments formed the basis
of his discovery of his second law, the law of independent
assortment,

Slide 24

-

il Linsbreeding for Prepstsncy

|

Mendel recognized two different
visible characteristics of his

pea seeds. Shape
The seeds were either round or .
wrinkled and they were either Color

green or yellow.

Slide 25

il Linsbrzeding for Prepotency

|

These two traits, each with two
characteristics, result in four
possible combinations.

Slide 26

. Linsbreeding for Prepotency

|

Each trait, shape or color has,
one locus on one
chromosome

Each iocus has two possible
alleles, round ar wrinkled,
yellow or green.

Slide 27
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~

L Linshresding for Prepotency
Round is dominant to wrinkled at O @
the shape iocus. R r
Yellow is dominant to green at
the color locus .
Y

Jil. Linshresding for Prapotency

|

Let's use a Punnett square to look at the possible cutcomes of
crossing twc cf these heterozygous round yellow pea plants.

RrYy x RrYy

Slide 28
Il Linghresding for Prepolency
3 - A pea plant that was
. y - ghrpe heterazygous at bath loci
. Color coild look like this.

This plant weuld have round
yellow seeds. Iis genotype
would be

Rry.
Slide 29
lil. Linebreeding for Prepotency
- We know that this parent piant
~  Shape )
& Color will only pass one allele from
each locus to its offspring

Mendel’s law of Independent
Assortment telis us that the
alleles from each lacus will
assort independently.

Slide 30
Jil. Linebreeding lor Prepetency
This means that our heterozygous parent, RrYy, could
produoe four possible gametes
Ry Y ry
R f r
y A % ¥
Slide 31
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Slide 32
Il Linebreeding fer Prepsisncy
Both ts look alik RIYY
oth parents 100K alike,
with a round, yellow RY Ry rf ry
phenotype. The Punnett RY RRYY RRYy RrYY RfYy
square shows us the
possible outcomes of this | | |
eress. Ry |RRYy RRyy RrYy Rryy
RrY S—I— I
i RrYY RiYy nYY Yy
rY
RrYyﬁI Rryy Yy ;rryy )
y
Slide 33
i Linebreeding for Prepotency
Genotype Ratios ReYy
9 different genotypes: RY Ry ¥ 1wy
RRYY 1 RY |RRYY RRYy RiYY RrYy
RRYy 2
RRyy 1 | ! L
RIYY 2 Ry RRYy | RRyy | RrYy | Rryy
RiYy 4 Ry | | i
Rryy 2 RrYY RrYy | mnYY | Yy
mYY 1 rY
mYy 2 RIYy Ry iy | ryy
ryy 1
y
Slide 34
I linebreeding lor Prepetency
RrYy
With 4 different phenotypes: RY Ry Y ry
RY |RRYY RRYy ReYY ' RrYy
C o ellelisile)
. 3 Ry RRYy | RRyy | RrYy Rryy
) ey 1 @O @
@] 3 7 RrYY RrYy | oYY Yy
r Y ™\
& O Q& B
RrYy Rryy | Yy  rryy
v |[C @&
Slide 35
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Il Linsbreeding for Prepotency
RrYy
Not very consistent for RY Ry rY y
two parents identical

in appearance. RY RRYY RRYy RrYY RrYy
Heterozygosity leads w & / Q F )
to lack of uniformity in —— et
offspring. Ry REY\y RRyy RrYZ Rryy
RrYy K\{ ! C .
RIYY RrYy nmYY Yy
IO O s &
RrYy | RW Yy : ryy
vO @48 8

Slide 36

UL linebreeding for Prepotency
To take us a step closer to polygenic traits let's ook at ali three of
these traits together,

Height T>t

Color Y>y

Shape R>r
and now we consider two totally heterozygous plants. They
would both express the three dominant phenotypes of tall,
yellow, and round. C\ Their genotype:  TtYyRr

Again, two identical looking parents. How many passible outcomes

are there?
Stide 37
Il linehreeding for Prepoiency
Eight possible TEYyRr
combinations TYR TYr TyR Tyr tYR t¥r &R tyr
from each TYR L1
totally ™ !
heterozygous ———t IS I . S
parent yields 64 W 1l | L | |
total Tyr |
combinations.  TtYyRr ==
tYr |
tyR | | I
yr |
Slide 38
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Heterozygous at Three Loci
8 Different Phenotypes
27 Different Genotypes
TLIRR YRr Ri | THYYRR Inwgn ¥l 1
O 7 O O 5
Yrr Tl H
0 o elis)
O 09 \) ’f”f)'“ ¥
s : E | | .
&y 0o O | ] :
TIYRR | THYRr | I i T “avy
@ 03 @l _
TR | ; [ T [ iy
& o O ¢
THgRR | I [Togr [H0RR | vyRe 'nyynn fiyyRy
o 03 'j) SERORE B
Tl | i e T _N"y"r Wy 'M e
a 01 RIS O 5@ a
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Heterozygous at Three Loci

8 Different Phenotypes
27 Different Genotypes

Oy o1
Now we have an example of even more

. 09 possibie phenctypes (less uniformity) among
offspring from two identical looking parents.

© o9 Obviously neither parent is prepotent. Each
additional allele we consider will exponentially

73 o9 . . :
increase the number of possible phenotypes in

@ 03 offspring. The number of phenotypes is 2n.
Thus, with polygenic traits such as fiber

‘ 03 diameter, staple length, etc. we have a whole

o 0 spectrum of possible outcomes from
heterozygous parents.

@ 01

Slide 40

lil. Linshresding for Prepotency

What if we look at all three of these traits tegether,
Height T>t
Color Y>y
Shape R>r

but we cross one totally homozygous dominant plant with one totally heterozygous
plant?

TTYYRR X TtYyRr

Both parents look identical, expressing the three dominant phenotypes of tall,
yellow, round.

How many possible outcomes are there from this cross?

Slide 41

L. linebrasding for Prepotency

There are eight possible genctypes and only one phenotype: all of
the offspring will lock alike, and also like the prepotent
homozygous parent.

TtYyRr

QO

TYR TYr TyR Tyr tYR {¥Yr tyR ftyr

TTYYRR TYR TTYYRR TTYRR R TIYVRR (Tt TIYRR

olcioloolololo

Slide 42

. Linsbresding for Prepotency

What if we take this prepotent (homozygous) parent and breed to a
totally different phenotype, such as a mate that is totally recessive
for these traits.

TtYyRr

o)

TYR TYr TyR Tyr tYR tYr tyR fyr

TTYYRR TYR TIVWRR TTYVRr [TTWRR | TTR: TIYYRR [TIVYRr | THWWRR TlVer

@) _ 010 O

|

Slide 43
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. linebrasding for Prenotency

What if we take this prepotent (homozygous) parent and breed to a
totally different phenotype, such as a mate that is totally recessive
for these traits.

One parent would express the three dominant phenctypes of tail,
yellow, andround,  TTYYRR ()

the cther would express the three recessive phenotypes of short,
green, wrinkled. tyyr @

How many possible outcomes are there from this cross?

|

Slide 44

L Linshreeding for Prepotency
Onel There is only cne possible genotype and phenotype. The
tall, yellow, round parent is prepotent aver the other parent and
thus all of the offspring resemble the one prepotent parent.
TTYYRR
9
TYR
TEYyRr
tyyrr  tyr s
Y J

Slide 45

Ry il linshreeding for Prepotency

It is apparent that the prepotency was due to the homozygosity of

the one parent.
TTYYRR
TYR
tyyrr  tyr TtYyRr
e
a )
Slide 46
Il Linehreeding for Prepetsncy
What would happen if we bred a herd of 100 short, green, wrinkled
‘dams" to one homozygous tall, yellow, round “sire™? We would
get a herd of 100 tall, yellow, round “crias” out of the short,
green, wrinkled dams.
TTYYRR
8)
TYR
TtYyRr
ttyyrr  tyr r\y
[ -/
Slide 47

ll. Linekresding ior Prepotency

On the other hand, what If we take an identical iooking parent that
was heterozygous for tall, yellow and round and bred it to the
same mate that is lotally recessive for these traits.

One parent would still express the three dominant phenctypes of tall,
yellow, andround, ~ TtYyRr ()

the other would still express the three recessive phenotypes of short,
green, wrinkled. ttyyr &

How many possible cutcomes are there from this cross?

|

Slide 48
Now there are eight possible genatypes and also eight phenotypes.
Again nct very consistent or uniform. Obviously the prepotency
came from the homozygosity.
TEYyRr
TYR TYr TyR Tyr tYR Yr tyR tyr
ttyy" tyl' TyRr [Ty ITTwRr | Thyyr ItyRr - Hivym HyyRr ; thyyrr
@ Q @J @ . 00 e e
Slide 49
Now there are eight possible genolypes and also eight phenotypes. Again not very
consistent or uniform. Obviously the prepetency came fram the. homozygosity.
We can cenclude then that in our breeding program the mare homozygosity we can
create, the greater the prepotency that animal wil! have as a parent.
Unfertunately, we cannot use such simple analysis and Purnett squares for most of
the alpaca fraits we are interested in, because they are polygenic.
Slide 50
Advanced Genetics lor Alpaca Breeders
Purt |
I. Polygenic Traits
Many economic traits 1n farm animals,
such as milk production, weaning 1
weights, fiber diameters, etc. show Vi
contincus variations throughout a r d \
population, primarily because they e — i - )
are controliec by many pairs of wtbi=d'+ Jub +\(__/f
genes.

Slide 51
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Advanced Genstics for Alpaca Breeders
Pt |
|. Polygenic Traits
CONTINUOUS VARIATION AND WANY PAIRS OF senes [ LI
___-l IIIII l-.__
Jll 3»0 370 300 ur 410 Aso A7
VA A A
gt
L ) LY ol . ke dow ©ahe
ot 5 ¢
ok - K ¢
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Aivancad Genetics for Aipaca Bresders
Part )
1. Polygenic Traits
o _ { R

Advanced Genetics for Alpaca Breeders
Part |
1. Polygenic Traits
Since so many production traits of livestock, including
alpacas, are controlled by so many pairs of genes, we
have to expand our thinking beyond inheritance
involving one or two or even five or six genes.
We don't know yet exactly how many genes alpacas have,
but the number is likely to be greater than 30,000

Slide 54

Rdvanced Genstics lor Alpaca Breeders
Pt}

I. Polygenic Traits

Let's consider a very simplified example. What if one gene
pair on each of an alpaca’s 37 chromosomes
contributed to a fleece characteristic such as AFD
(average fiber diameter)? Remember that for one pair of
heterozygous genes, Tt, there are three different
genetic comkinations, or genotypes. (TT,Tt, ). For twe
pairs of heterozygous genes, YyRr there are nine
genotypes. How many different combinations fcr 37
gene pairs?

Slide 5

hilvanced Genetics for Aipaca Breeders
Part |

I. Polygenic Traits .
The number of genetically different sperm or eggs \ '

for a given number of gene pairs is 27 ’
The number of different genotypes (genetic
combinations) is 3n. ®

I n (the number of heterozygous gene pairs) is
37, then 20 = 137 billion; 3" = 450 quadiflion.

(450,000 biilions)

Slide 56

Advanced Genetics fur Alpaca Bresdsers
i (8]

1. Polygenic Traits

Because polygenic trails are affected by so
many genes it is extremely difficult to
observe the effects of specific alleles at
specific loci. It is therefore impossible te
explicitly ideritify an individual's
genotype for a polygenic trait. Imagine
writing out the Punnett square for all of
the possible combinations of alleles for
37 different loci.

Slide 57

Advanced Genetics for Alpsca Bresders

Pt |

1. Polygenic Traits

Since we are dealing with so many genes, it is
unlikely that any animal will be totally —
homezygous for the traits we are interested

in. However, some animals can have & much
higher level of homozygosity than others, and
hence are much more prepotent than others.
The way in which we can increase the
homozygosity is by inbreeding.

Slide 58

Advanced Genetics for Alpacs Breeders
Pt Il

General Mating Strategies

2. Pedigree Relationships
* inbreeding

Many alpaca breeders
condemn inbreeding
passionately, often without ,
knowing why other than a
superstitious aversion and a
vague sense that it is usually ‘
associated with the appearance
of genetic defects.

RJ

Slide 59
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Rdvanced Genstics for Alpaca Bresders
Pt i

General Mating Strategies

2. Pedigree Relationships
* inbreeding

Inbreeding does net create genetic defects any more
than the pairing of any two highly unrelated animals
does. If both parents pass on a recessive gene for a
defect, then that homozygous recessive offspring will
show the defect. It doesn't matter if the parents were
related or not.

Slide 60

Advanced Genetics lor Alpaca Breeders
Part Il

General Mating Strategies

2. Pedigree Relationships
* inbreeding

The primary effect of inbreeding
is to increase the probability that
the offspring will inherit the same
thing from sire and dam. Another
way of saying this is that it
increases homozygosis. This ¢an
be good or bad.

Slide 61

Advanced Genstics for Alpaca Breeders
Part ll

General Mating Strategies
2. Pedigree Relationships

« inbreeding

If it is a pair of recessive genes for some detrimental
defect, then the outcome is bac. Ifitis a pair of alleles
that results in a beneficial expression, then it not only
affects the offspring by improving its phenotype, it
guarantees that as a parent this animal will pass on the
desired allele to is offspring; it will be prepotent.

Slide 62

fulvapced Genetics for Alpaca Brestders
Part i

General Mating Strategies

2. Pedigree Relationships

» inbreeding
Linebreeding !s no different than
inbreeding, but the term is usually reserved
for matings thet have a ksser coefficient of
inbreeding, meaning that the common
ancestor is somewhat farther back in the
padigree  Inbreeding, including
inebreeding. is ancther tool like selection
that an animal breeder can use for the
improvement of ivestock.

Slide 63

Mdvanced Gonstics for fAipaca Bresders
Parill

General Mating Strategies 1y
=

2. Pedigree Relationships ] t L

7

+  inbreeding
Although it has risks and dangers, is not necessarily detrimental.
Lush wrote:

.\/--
g

“Amang animals, Iaboratory experiments have been extensive on the inbreeding of rats, mice
and guinea pigs. Dr. King inbred white rats full brother and sister for more than 70 generations
without finding degeneraticn. Mice have been inbred full brother and sister in many
experiments. In at least one case this has been carvied further than the 55th generation. in
the United States Cepartment of Agriculture experiments on inbreeding guirea pigs, some
lines have been inbrea brother by sister for more than 30 generations.”

Jay L. Lush, lowa State College Press, Anima! Breeding Plans, 1945, pp.288

Slide 64

Advanced Genetics for Alpaca Breeders

parL i

General Mating Strategies
2. Pedigree Relationships

* inbreeding

‘Many herds tocay could profit from
the use of superior sires by taking
advantage of inbreeding, if owners
understood the effects and possible
consequences of this mating
system.”

John F. Lasley, Prentice Hall, Genefics of Livestock improvement, 1978, pp. 207

Slide 65

L linebreeding for Prepotency

Slide 66
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Veterimary Conference

DR CHRIS CEBRA
VMD, MS, Diplomate ACVIM

A native of the East Coast,

Dr Cebra received a Veterinary Medical
Doctor degree from the University

of Pennsylvania and completed an
internship at Cornell University before
migrating westward in purstiit of his
interest in camelids.

A Diplomate in the American College of
Veterinary Internal Medicine,

Dr Cebra spent four years at the College
of Veterinary Medicine at Colorado State
University before joining the faculty

at Oregon State University in 1997,
where he is an Assistant Professor in
the Department of Large Animal Clinical
Sciences.

In additior to his ciinical duties, Dr Cebra
is an active researcner with an extensive
list of publications on diseases of
camelids. His research interests include
disorders of the gastrointestinal system
as well as normal energy metabolism
and its disorders.

E christopher.cebra@oregonstate.edu
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International Alpaca Organisations

CANADA SOUTH AFRICA

Alpaca Canada South African Alpaca Breeders Society
2320 - 41st Avenue N.E. PO Box 779

Calgary Walkerville

Alberta T2E 6W8 SOUTH AFRICA 1876

CANADA Phone: +27 11 282 8413

Phone: +1 403 250 2171

Fax: +1 403 291 9324

E-mail: alpacacanada@nucleus.com
Web site: www.alpacainfo.ca

Canadian Llama & Alpaca Association
2320 - 41st Avenue N.E.

Calgary

Alberta T2E 6W8

CANADA

Phone: +1 403 250 2165

Fax: +1 403 291 9324

E-mail: claacanada@nucleus.com

Web site: www.claacanada.com

GERMANY

Fax: +27 11 282 4778
E-mail: di.kruger@rmb.co.za
Web site: www.alpacaclub.co.za

SOUTH AMERICA

International Alpaca Association
(Asociacion Internacional de la Alpaca)
E-mail: aia@terra.com.pe

Web site: www.aia.org.pe

UNITED KINGDOM

British Alpaca Society
C/- Grassroots Systems Ltd
PO Box 251

German Alpaca Association
(Alpaka Zucht Verband Deutschland e.V.)
Web site: www.alpakazuchtverband.de

ITALY

Excter EX2 8WX

UNITED KINGDOM

Phone (within UK): 0845 331 2468
Phone (overseas): +44 (0)1392 437788
Fax: +44 (0) 1392 270421

E-mail: info@bas-uk.com

Associazione Italiana Allevatori Alpaca (ITALPACA)
Fraz. Niccone,

173 - 06019 Umbertide

Perugia

ITALY

Phone: +39 075 9410931

Fax: +39 075 9410934

E-mail: info@italpaca.com

Web site: www.italpaca.com

NEW ZEALAND

Alpaca Association of New Zealand (AANZ)
PO Box 6348

Upper Riccarton

Christchurch

NEW ZEALAND

Phone: +64 3 341 5242

Fax: +64 3 341 5243

E-mail: secretary@alpaca.org.nz

Web site: www.alpaca.org.nz

AUSTRALIAN ALPACA ASSOCIATION LTD.

Web site: www.bas-uk.com

USA

Alpaca Owners and Breeders Association (AOBA)
5000 Linbar Drive, Suite 297

Nashville, TN 37211

USA

Phone: +1 615 834 4195

Fax: +1 615 834 4196

E-mail: info@aobamail.com

‘Web site: www.alpacainfo.com
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Canchones
fine black alpaca

Black Sun &Huacaya 3

Peter Kennedy & Robert Gane 360 Swamp Creek Road

Phone: 61 3 5773 2468 Taggerty, Victoria, Australia 3714
alpacas@canchones.com.au www.canchones.com.au

SIMPLY THE FINEST

AUSTRALIAN ALPACA CENTRE

Berrima . Leura 4 Denmark Proud sponsor of (he

(320 4877 190 (021 ATH4 2455 {08} 9548 2525 i .
: , : World Alpaca Conference 2008
.alpacaaustralia.com.au




Alpaca Owners and
Breeders Association

Proud to be a GoLb SPoNSOR of the
First World Alpaca Conference

See you in June 2009 for the Second World =/ 8 i
Alpaca Conference in Cleveland, Ohio!  Z[ SSSStISE. | =
¥ ko,

www.alpacainfo.com
Nashyille, Tennessee USA

The Second
World Alpaca Conference
will be held June 2009
in Cleveland, Ohio, USA



