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PREFACE
to 2nd Edition

The 1st edition of this handbook published in 26§ &esented a major
milestone for the Crested Budgerigar Club of AUstr@CBCA). It was a
testament to the substantial effort undertakerobpér club President Frank
Jeffries in its preparation with assistance fronalihAl-Nasser, Past President
of the Crested BC (U.K.). More than a decade as,rvised 2nd edition
retains some material of the 1st edition but byessity reflects the passing of
time within the club and the progression of thested variety since.

During this time, members of the CBCA have beeivach the research of the
crested variety. In 2002 Ken Yorke produced a majdrcle “The Crested
Budgerigar in Australiaji4 detailing his several decades of experience uigh t
variety. This inspired George Clarke to undergalastantial data collection and
statistical analysis of breeding records involvioger three thousand crest
related progeny. This analysis resulted in a serfiesticles by George between
2004 and 201} - 6, 2o detailing his PE Theory. In more recent times Bomke
has studied the recent advances in genetic sciena# species and applied
these principles to Cresteds. Don has also ress@rphrallels between crest
feather formations and hair whorls in mammals. Eets of the above research
and commentary have been incorporated into thiseiitcbn of the Handbook.

The focus of the revised Handbook is Crest-spedififormation. Some
previous content has been omitted; new content besesn added; existing
content has been revised. Chapter 4 of the lstokditGenetics and Colour
Breeding for Budgerigars” has been omitted, theaurbeing widely available
In most standard budgerigar texts and covered cemegmsively in Taylor &
Warner’s “Genetics for Budgerigar Breedefis;' and more recently in Dr Terry
Martin’s “A Guide to Colour Mutations and Genetics Parrots”;;,. Every

effort has been made to acknowledge significantrdmrtions from external
sources.

An earlier attempt to revise this Handbook in 2@04-2 involved a major effort
by George Clarke with assistance from Bob Burke Rald Hugo. That version
unfortunately was not completed due to personabonstances, not the least of
which was the untimely death of then CBCA Presidgob Burke. This 2nd
edition completed by Ken Yorke and Rob Hugo incoapes a large amount of
text authored by George Clarke from that incompletsion.

Ken Yorke, Robert Hugo, George Clarke 2015
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Chapter 1

HISTORY OF THE CRESTED BUDGERIGAR CLUB OF
AUSTRALIA

The Crested Budgerigar Club of Australia owesatsfiation to an original idea
and the efforts of Shiralee Reardon to popularise Crested Budgerigar in
Australia in early 1992.

The following article relating to those early dayas written by Shiralee.

"If you are dissatisfied with anything there areotthings you can do,
forget and walk away from it, or decide to do sdmmgt about it. The
latter idea was to eventually lead to the formatimin The Crested
Budgerigar Club of Australia in May 1993.

When | first became interested in the Crested Bughye | was both
surprised and disappointed about how little infotima there was on
the variety. Most books either did not bother totioe them, or simply
made a vague remark about their existence.

Very few breeders had any experience with thenfadnmost of my
fellow breeders thought | was crazy to even thimbua breeding them,
and even worst - to actually voice this out lougbutlic. No one knew
where to purchase a Crest from, and no self-regpgtireeder would
bother with these birds.

No wonder no one wanted to breed Crests in Auatrathey are as
rare as hen's teeth and if you are able to find esothere was no
information on how to breed them. The poor old Chesl was right
behind the eight ball.

If things were this difficult for me in South Aaditr, it was probably the
same throughout Australia. | wondered how many rstheere
breeding Crests Interstate, and how could | find?dudecided to get
the addresses of as many major Interstate Budge€izbs as | could
and send off a questionnaire to their members, wisienply asked
‘Do you breed Crests, and would you be interestefdriming a club
devoted to Crests?’

After several anxious weeks the replies slowlytexsiato come in, and
yes, there were others out there breeding them yasjl they were
interested in forming a club. Several were commd\dlelaide for the
National Championship Show (which is held in aed#ht State each
year in May) and suggested a meeting be held there.
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| stated that if the club was to be formed, | hopedwould be able to
achieve the following:-

1) To gather and distribute information to other irgsted
breeders,

2) To have a list of breeders who would be able tqbupther
members with Crested birds and

3) Eventually to breed the birds up to an acceptakd@dard to
become a class in the National Championship Show.

This was in May 1993; nine people attended the gneal meeting
where we decided on forming a club, its name, sigism price, etc.
Thus was the beginning of The Crested Budgeriganb Cof
Australia.”

Inaugural CBCA meeting, Adelaide 19 3,
Left to right - Ken Yorke, Ken Hall, Shiralee Reardon, Frank & Gay Jeffries, Rob Hugo.

In 1994, within twelve months our membership haarilyedoubled; and with the
help of our Western Australian members we were @bkage our first Show.
The club had been granted permission by the WABGsté/n Australia
Budgerigar Council) to hold an exhibition class whim conjunction with the
Australian National Championship Show. A lot of Wevas done by a few West
Australian members in particular Rob Hugo ensura tur first Inaugural
Crested Show was successful. The Show (with a stagpg53 crested birds
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from all over Australia were entered) proved toabgreat success, both for our
club and the Crested variety.

We were also very lucky that Ghalib Al Nasser frame U.K., one of the
leading authorities on Crests was present as a gpesker at the Australian
National Championship Show. He kindly accepted iowuitation to judge the
major awards and gave us some hints and encouragargs of advice,
regarding our desire for the crests becoming aitialffclass at the National
Show. It was befitting that the Best Crest awarditvwte Shiralee Reardon at this
first crested show.

The other major achievement in 1994 was that th&@NAustralian National
Budgerigar Council) recognised the Crested Budgerigjub of Australia as a
body working for the benefit of this variety.

During the following two years Shiralee Reardonamiged two very successful
Crested Lawn Shows at her parents’ home for théhSAustralian members.
Each event had a Crested Show and crests forahigere well attended with
over 50 budgie breeders at each Show. The freesaath jam and cream might
have helped too. Nevertheless it got the cresteedars together, and more non-
crested breeders to look and talk about the vadety raised a couple hundred
dollars from the raffles and door prizes.

In more recent years the Victorian members espgcizdrren MacFarlane,
has had a major success by being able to holdfitgtiAnnual (hopefully) Show
In conjunction with the BCV Adult Bird Shield Show.

Also in the last few years two of our New South ¥gamnembers, have been very
active in promoting the Crested variety by orgamgsi Crested
Seminars/Lectures. In particular Frank Jefferies haen foremost in assuring
the interest in the crested variety continues tjinothese activities. Warren
Wilson has also helped maintain the interest in this tyabg organising several
Seminars at the club level.

At our AGM in 1999, after several years of Shiraléeardon being
President/Secretary/Treasurer / Membership Offaosdt Editor all rolled into

one, it was decided the load should be shared laadclub put on a more
professional footing by the election of severalceffbearers. The following were
elected to the newly created positions, Presidemank Jefferies,

Secretary/Treasurer Rob Hugo and Editor Shiralegdee.

In May 2000, the club finally was able to celebratenajor victory; the Crested
variety was finally going to become a National slas the Australian National
Championship Show in 2003, this following a threryinvitation class at the
National Show.
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Major milestones/achievements for the club in feilog years include:-

* In 2002, with the support of the Crested BudgeriGarb UK, the
club published the®ledition of this Handbook.

* In 2003 the club finally achieved its ambition &esthe inclusion of
the Crest as an exhibition Class in the Australidiational
Championships.

* Publishing a twice yearly magazine “The Full Cifcle

* The club, through the efforts of Rob Hugo, has @stiaed its own
website. http://crestedbcaustralia.com/resources.namél a Facebook
page “The Crested Budgerigar Club of Australia”

» Establishment of a nationwide competition (The @al€rest Award)
to promote the crested variety at local club exiubs.

* Research by club members has led to the produofighis updated
2nd edition of the Handbook.

The club has a lot of people to thank for the lald assistance in keeping the
club going, helping to maintain an interest in @eested variety, and their
assistance at a National level in regard to thest€devariety becoming an
official National class. Their help has been inadlle and it would be

iImpossible to list and name them all, but the diges thank them for their

tireless efforts.

One could argue that these people may have sawedidltralian Crested

Budgerigar from extinction. Who knows how long pleowould have continued

breeding these birds when at one stage they werertly Standard bird not to
have a class at the National Championship Showmalnbers should take pride
in the fact that we have established a recognigettidlist Club, and through it
we have lobbied for and have achieved a clastiéocrests

To summarize, the progress and success of Thee@r&idgerigar Club of
Australia since its inception has been very impves3Ne have achieved what
many thought impossible, a class at the National. @embership has grown,
and we have a cross section of members from thebeginners to the very
experienced, we even have National Judges amongstmembers. There is
still much to be done to promote the Crested waaat all our members can be a
part of this, by simply breeding the exhibitionnstard of Crested Budgerigars.
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Chapter 2

ORIGINS AND EARLY HISTORY OF THE
CRESTED BUDGERIGAR

There are various published versions of the origind early history of the
Crested variety. It is generally agreed that th&t fCrested mutation occurred in
Australia. It remains unclear whether there was gue original mutation which
was subsequently exported to other countries, perhda unrecognised
Crestbreds, or whether several genetically comieatifutations occurred around
the world, each possibly giving rise to slight ations in the form of crest.
Genome sequencing may eventually throw some lighthes issue but the
extensive interbreeding of crests from differentirdoes will make this task
difficult. The history included below is a compesiif the version contained in
the 1st edition of this Handbook, the version ia thandbook of The Crested
Budgerigar Club (UK) 199fs;, and other reports.

The CBCUK Handbook quotes the first Cresteds bdmngd in Sydney,
Australia in the 1920s, but gives no referencénéosource of this information.

The first confirmed reference is from “Australiarage Birds”, 21November
1936.

“A visit was paid by your Budgerigar contributor tbe aviaries of

Mr. Mathews, of Kogarah, to inspect this latest ationh, and there is

no doubt that the crest is here to stay.

Both Mr. and Mrs. Mathews very kindly gave all thisrmation they

had, which is most interesting. The original birddha very slight

disturbance on the crown of its head, so slight thavould never be

noticed unless pointed out. It was also unnoticedhe owner until,

after returning from a fortnight's holiday, he laakat the youngsters
in the next box, of which this bird was the fatlard lo! There were
some crested young.

These young have a definite crest, and now they paeents
themselves, making the third generation with cr&dte definite three
stages are obvious, each one being a big improveareris parents.
And now in the third generation we can definitedpd ahead to a
really beautiful crest being evolved, and theraasdoubt that two of
three more generations will work wonders. The chest improved to
such an extent that there can be seen two lingglmfa markings a
little paler than those on the back of the head, definitely there,
and running in two circles around the crest, oneghwi the other.
Another bird has the faint markings only on therrpartion of the
crest.
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Right in the centre is the pinpoint from which fieathers radiate,
much more conspicuously to the front than to tlae,rgiving a look
of a brow over the eyes.

It is quite evident that in the progress made ity dhree generations.
Mr Matthews (and his good wife) do not require astiuction or
advice as to procedure in order to successfullyppgate this most
interesting and latest mutation, It is probably tguisafe to
congratulate Mr. and Mrs. Matthews for having ewavsomething
new in Budgerigars for the first time in the wotld.

The second account appeared in the “Budgerigaretillof December 1938
from Mrs R Brown of Morecombe, Lancashire, England.

“Now that | have introduced to budgerigar breedershis country the
crested type, | think it will be of interest to sag appearance of this
new variety was purely accidental. Mr. Matthews, Kadgarah,
New South Wales, noticed that one of a brood dbwalhites,
from parents of just ordinary importance, had tbathers on the head
curled towards the front and sides, giving the @vpece of a crest in
the making. By the time this bird reached matuthg crest had
improved to such an extent that Mr. Matthews realise possessed
a budgerigar of outstanding importance. He theref@et out to
propagate a crested group. This crested bird, aafepwas paired to a
male of similar brood to its father, and from timeating only one of
the youngsters, a male, showed signs of crestnbawvifew feathers
turned the wrong way on the top of its head. This, vhen matured,
was paired to its mother; from this mating thereraverests, half-
crests, and split crests. Mr. Matthews has nowisnaviary crests of
the third and fourth generation. He is to be corgtated on
definitely establishing this new variety.”

There are reports of Crested mutants appearindh@retiropean continent just
prior to the Second World War, and the birds weqgodged to Great Britain in
1939. These birds became known as the "Continesitaih.

From the CBCUK Handbook:-

‘It would seem that the British Crests have beervettgped by
combining the Australian and European straingy”

“A further crested mutation was reported as haviagpeared in
Canada around 1948. There seems to be some canhsio the exact
location of this mutation as some people say it waise aviary of Mrs.
V.B. Knights of Nova Scotia and others, in anothsiablishment in
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Toronto. The most likely explanation is that baitations had crested
birds from a single source. It is not definitetyokvn if any birds from
the Canadian mutation came to Europe. HoweverdBritired crested
stock was sent to Canada and they were found te tia® same
breeding pattern as the Canadian birdgs)

These birds regardless of where they first appeaszd to become known as the
"American" strain. It is believed that the Crestadsthe United States are
descendants from these birds. Crested birds warggled into the United States
from Mexico. These Cresteds, in Mexico, were dedaets from Cresteds
imported from Canada in the early 1950'’s.

“The ‘Continental’ strain and the ‘American’ strain.. differ only in
the position of the centre (or locus) of the crése Continental strain
has the centre of the crest just above the ceseltieg in a strong splay
of feathers which bend over the head down to exgt. IefThe American
strain has the centre of the crest slightly furthexck on the head,
resulting in the feathers standing more or lessigigrwith a splay
only at the ends, if at all. But over the years thwe strains have
become intermingled such that either strain candpie the other.”

[15]

In the mid 1980s a form of Crested variety was bgesl in Japan having a
strong crest formation on both the head and th& bad/or wings. Amongst
several names given to these were Japanese, “HgaRehe” or Helicopters.

These birds were exported initially to Germany dhen to numerous other
countries where they have become increasingly popualAsia and the Middle

East, but less popular in other countries.
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Chapter 3
CREST TYPES

Exhibition Types

For exhibition purposes the Australian National geiigar Council recognises
three types of crest on the head of Crested Bugiysriand has a standard
pictorial ideal for each. Copies of these pictariie included in this Handbook.

)] Thetufted crest consisting of a small to medium number afes rising
mainly upward from directly above the centre oftbee.

i)  The half-circular crest consists of a medium number of raised andgll
feathers around the front of the head in a hatfu@r shape. The back head-
feathers lie flat to the head.

i)  The full-circular crest consists of a medium to large number of &ath
emanating from the centre of the head forming laréuwind crest. The feathers at
the front of the crest may be raised or fallinge Tbathers toward the rear are
generally falling and more prominent than in halfwar crests.

Quoting from the CBCUK Handbook:-

“Although these are the only recognised types e$tcfor budgerigars,
no crest is exactly like another, even those ottrae type. The range
of the degree of feather disturbance in tufted tsrés wide; some
tufted crests only appear to have an odd feathetwar out of place
whilst others have a thick clump.....

Differences between half-circular and full-circularests can be
minor but usually the two types can be differeataby examining the
back of the head. However, there will be bordertiases......

On some circular crested birds the feathers acyuallerlap the eyes
(as they do on Gloster Canaries) and the crest gmes a soft,
delicate look like a powder-puff; whilst on othéhe crest feathers
are more jagged in appearance yet retaining theesaincular shape.

A shift in the locus of the crest also has thecefdé making the crest
look different. Thus if the locus is slightly offatre, either to the left or
the right, the crest comes out at a lopsided anleis gives the
Impression of a man's hair parting in the casehef tufted type and a
woman's saucy hat in the case of the circular tyges
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Full Circular Half Circular

£

Tufted

Australian National Budgerigar Council Standard<Crictorials
Drawings Courtesy of ANBGg)
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Non-Exhibition Types

Crested feather characteristics have also occamedreas other than the head.
Swirled feathers can be seen on the chest, sheulugk and/or wings. All these
forms have been generally called Frills or Frillétie feather appearance varies
from a frill or fringe, to petals of a flower, toca&rcular crest. As with head crests,
the locus can move around giving different appessnThe vast majority of
Frills have both a crest on the head and on thg Bbthe same time. Frills with
small fringes or petals have been nicknamed askBdls”. Frills with stronger
“flowers” on the mantle or wing butts have beenknamed as “Japanese” or
“Helicopters”. An extreme form of this, not seen Australia, with crest
formations closer to the extremities of the wingavén been nicknamed
“Pharaohs”. Frills are currently very rare in Aadt.

Multiple loci are quite common whereby more thae anest feather formation
occurs on the head resulting in double crestdetagests etc. All these forms are
generally called “Multi-Crests”. Each feather fotroa often interacts with the
other resulting in misshapen crests. Frills alsterofhave multiple feather
formations particularly on the shoulders and sprepdto both wings.
Confusingly, overseas the term “Frilly” (or evernitied”) is sometimes also used
for Multi-Crests where each “circle” of feathersnist well formed and interacts
with each other.

Frills and Multi-Crests are currently not standsedi for exhibition purposes in
Australia nor most other countries.

General Crest Forms

Breeders have long recognised that actual Creshsfoextend beyond the
recognised exhibition typeg: o & 14;- The feather disturbances causing the visual
Crest do not create just a few uniquely recognesaf@st forms. Instead there is a
continuum of many phenotypes ranging from a sidgiplaced feather to multiple
crests. Classification into just three common typesame entrenched because of,

(a)the need to define “ideal” types for exhibition poses,

(b)the fact that most breeding results have been texpan terms of just these
three types, and

(c) the difficulties finding a simple genetic modeldater for any greater number
of types.

Some weak forms are only recognisable while thekdkiin the nest; thereafter no
sign of crest is visible. These are known as “tenayd or “disappearing” Crests.

There is another important non-visual Crest ty@ ftays a major role in Crest
breeding plans. This is thérestbred. These birds never show any visual crest
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characteristics but may, or may not, carry Cresetile material. Crest-breds are
visually indistinguishable from Normals (non-crelte

Crest Formation.

Australian Crest breeder and foundation member BEL, Ken Yorke has
studied and documented the formation of crestshén Australian Crest. The
following paragraphs are a direct quote from hi@228rticle ;14

‘I am not aware of any microscopic examination loé tstructure of
the Australian crested feathers ever being donécbuaainly at the

macro level to the naked eye, the feathers whickeno@ a crest do
not appear to be structurally different nor diffatdength, they are
merely subjected to a change in direction of growlthe feathers
also are not twisted along the quill axis, i.e. th@wvn in the feather
still faces the skull and the natural curvature tbk feather still

follows the curvature of the skull. On a very smmailinber of tufts the
Impression may be that the feathers have beenetlvist the quill

axis but this is not the case, it is a case of ldyeof the feathers
physically interfering with each other. This is ilrl crests in some
other bird species where the tuft or comb on thadhdoes have
longer feathers and also some research on budgergyasts in

Europe 177 apparently showed different characteristics in tiea

structure and length. In a recent crude surveyeddfeather length
of my birds, | compared the length of distorted amh-distorted

feathers from visual crests on the same birds (@gainst different
birds) and against Normals and Crestbreds and fothat all the

feathers were within 2mm of the same length adtossvhole range
of Crest and Non-Crest birds. The only exceptiothts being from
my very best Normal exhibition birds which actudiigd feathers
6mm longer than the rest of the group. One hasetr In mind that
these exhibition birds where selectively bred facréased feather
length.

The best time to see the feather formation is a2@.days of age. In
ordinary Non-Crested chicks the feather quills giavapproximately
20 almost parallel, but slightly diverging, linetaging at the cere
heading backwards. The quills and feather sheathis paint
backwards. (See Figure "Typical Non-Crest").
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Many people unacquainted
with the variety who see
good strong example of
Full Circular Cres
immediately assume ti
the feathers all radiate o
from a central point like ¢
asterisk. This is very rare
the case. A good Fi
Circular Crest actually he
feather quills which gro
In a pattern approximate
tangential to a circle. Tt
effect when viewed on |
head of a growing chick
that the affected feathe
look like the pattern maf=
by the teeth on a circul
saw blade. (See FigL
"Typical Full  Circular
Crest") Another analog
would be, if you press
your thumb down on tl
near parallel quills of a
ordinary Non-Crest ar
then twisted your thun
through  about nine
degrees the result wot
look similar to a ful
circular crest. This swi Typical Full Circular Crest
effect can be clockwise
anti-clockwise. The mo
feathers affected by t—<
swirl the stronger the crest.

Tvpical Non-Crest

It may surprise many to learn that Half Circular €3ts and even
Tufted Crests actually have the identical swirlmgchanism as the
root cause of these crest forms also. In fact, Livdth multiple
crests, quarter crests, three-quarter crests aradhfers over the eye,
all have this saw tooth swirl as the main basistf@se formations.
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It is the size of tt
affected are
(diameter), number
feathers, location of tt
centre (locus
curvature of skull, ar
interfering boundarie
such as the cere a
eyes which determi
what visual form th
crest will take.

|  mentioned aboy
about the disappearir Typical Half Circular Crest
crest, i.e. the crest
feathering the
disappears with
maturity. This is qui
common in all crestd
forms wherever very f¢
feathers actually ma
up the crest. As t
feathers grow, initiall

there IS littlq
interference between t
misdirected cre

feathers and the near
normal feathers, but

the feathers grow larg
and physically st
touching each other t Typical Tufted Crest
sheer weight of numbd
of the  surroundin
normal feathers win
tease and straighten out the few stray misdiredeathers to the
point where they cannot be seen, hence the vagishast. However,
the majority of these particular birds will tempoitg have the
misdirected feathers reappear during each major linooly to often
(but not always) disappear again for the same raaso

Similarly, during major moults, depending on whifdathers, in
which order and how many are replaced, many betéfined crests
will also change shape. Half Circulars can lookelikufts, Full
Circulars can look like Half Circulars and vice wa. This changing
of crest shape makes visual classification of sre#b the nice neat
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ideals of Full Circular, Half Circular and Tuftegpes very awkward.
(One even begins to wonder how useful these dtzdhs really
are away from the show bench.) In this regard,rsgré&ull Circulars
are not too bad but the "lower" forms of Half andfted can be
confusing. For these reasons | tend to classifycnegt types based
on the visual appearance of the quill patterns amhe nest feather
(e.g. 2-4 weeks of age) and don't change my dieestn
irrespective of their final appearance. This edtgdging stage is the
only time in the life of the bird that you see thee quill directional
pattern.

For these reasons it is a necessity that meticuleasrds be kept
and that very close inspection be made of chicksnwthe quills are
first appearing, as | am sure that many birds wikakly formed
disappearing crests go unnoticed by their breedsd are disposed
of as crestbreds, or worse still, as normals anedeea greater
potential crested genetic resource goes wasted castorts crested
genetic theories.

How do the feather swirlsresult in so many types of visual crest?

The primary factors are location of the locus andndeter of the
swirl. The larger the diameter the more feathers affected and
therefore the stronger the crest. On a non-crest skull the emerging
quills grow in approximately parallel rows but aetly slightly
diverge (i.e. taper further apart) the further bamwk the skull you go.
The number of feathers per unit area of skin is Esthe back of the
skull than at the front. Just look at how denselgled the quills are
directly above the cere compared to the densityudfs on the back
skull. This means that a swirl of feathers of tame diameter affects
less feathers on the back skull than on front g skull. This
translates to:-Crests generally get weaker as the locus moves
further back on the skull.

It also means that the actual feather swirl wilbpably haveslightly
more feathers affected in the forward half of the circle than the
back half of the circle. Hence Full Circular crests will tend to look
stronger from the front than from the rear. Accextitng this forward
bias even further is the fact that normal feathgrewing in the
correct direction in front of the crest are morkdly to oppose the lay
of the predominantly opposite direction forward fhelest feathers
resulting in the forward half of the crest beingised slightly,
whereas the back half of the circle has featheas éine more likely to
go with and lay flat on top of the rear normal feats. This means
that irrespective of any genetic drivers to produstong Full
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Circular Crests, the physical layout of the feathbrases the visual
appearance to look more Half Circular than Full Qudar. This
forward bias phenomenon may also explain why | hreexeer seen a
Half Circular Crest where the half circle faces ka@rd instead of
forward.

As the locus moves further forward on the scull dreldiameter is
still large, a point is reached where there are féwany normal
direction feathers in front of the crest to rai$e tforward half of the
circle. The forward half feathers tend to drop doswer the cere and
the rear half feathers still lie reasonably flat dhe normal rear
feathers. These birds tend to be Half Circular satithan Full
Circular. In reality some of these birds are hacddassify. Perhaps
the question should be asked, are they reallyréiftetypes or only a
marginal variation of the same basic type?

As the locus moves even closer to the cere thaleasough skin
area to support a full swirl because of the phylslmaundary created
by the cere, so you get a distorted shape swirb awirl of very
reduced diameter. These larger distorted swirlsrriba cere tend to
look like quarter circular crests or misshapen d¢gdftcrests.The
smaller swirls near the cere tend to be tufted crests. In some cases
with the smaller distortions and curvature of theuls at that point
some quills will stick out of the skin at a slighsiteeper angle than
anywhere else on the skull. Quills which grow patpeular to the
skull are very rare and usually only occur in thentre or very near
the centre of the locus and are also normally pdsHeatter by
surrounding feathers similar to the disappearingstr phenomenon
mentioned earlier. At

this point | shoul
mention that although
have bred mar
Australian Tufte
Crests, only a
incredibly small numb
of them came even clc
to approaching th
visual ideal of a Tufte
crest used in the U
and most othe
countries. In recel
times | have seen
number of Tufted Cre{ IR
on the show bench

Australia of U.K. Cred:

Full Circular L.ocus Zone

Half Circular L ocus Zone

Tuft Locus Zone

wWeak Circular Locus Zone
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origin which more closely resemble the ideal. Pehthis may be a
potential point of difference between Australiam doreign crests (if
they are not the same mutation).

| have never seen Tufts on the top or back ofkbk, $ending further
support to the idea that the tuft owes part offdsn due to the
presence of a skin boundary (eg the cere) neatatigs of the swirl
and not due to some other unique feather strucidneh in theory
could be duplicated elsewhere on the skull.

Another skin boundary is created at the eye arttii;myarea the same
distorted and/or reduced size swirls occur. TheHhegs are not as
dense in this area so any crest formation is natteeng. The normal
direction of feather around the eye is differentofen parallel)
compared to that of around the cere (more perpandif and this
results in most distorted feathers hanging downrothe eye.
However | have had examples where the distortethées point up
from the eye (usually only 1 or 2 feathers) thusidp¢he equivalent
of a weak tuft above the eye.

It may be hypothesised that the distorted feathard formations that
form over the eye may be essentially equivalerthdéotufted crests
and small quarter circles etc over the cere, asraly on a feather
swirl (usually small) very near a skin boundafys’
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Tufted Half Circular

Full Circular

.
R

Twin Full Circulars (merged) BackFrill (with ntitcrest on head)
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M NABIL

K YORKE

“Disappearing” Crest Triple Cres
(2 feathers) (half circle +2 quarter cirgles
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Chapter 4

GENETICS OF THE CRESTED BUDGERIGAR

Chronology of Genetic Theories

The genetic breeding rules of the Crested varietyikeeno other budgerigar
variety, it is neither dominant, recessive or gakdd in its mode of inheritance.
Many theories have been put forward over many yasits its genetics with
moderate success. To this day the exact genetiesrtd been proven beyond
all doubt but with each iteration of existing thesrand new ideas being
developed we get closer. Despite this, there areesnodels and guidelines
which are useful in predicting the progeny from m@mested matings.

This chapter will do a chronological review of tenetic theories and models
which have been put forward over time including léitest research and also
other issues relating to Crested genetics.

Quoting the CBCUK Handbook:-

“The first pioneer with Crested Budgerigars in theK., Squadron
Leader S.A. Lucksford published his breeding resaltCage Birds" on
6" November 1958 and 26 January 1961. He classifisdbinds as
Normal, Crest-bred and Crested but made no disbncbetween the
different types of Crests. As he had obtained swested from a pair
of non-crested birds it was clear that the cregjede was not a simple
dominant gene. In a reply, (Cage Birds of R8arch 1961), C. Warner
and Dr. T.G. Taylor urged that breeding resultsiddadefine the type
of crest, and suggested that crest inheritance tridghsomething like
the inheritance of the Single, Pea, Rose and Wdinpds of fowl's
combs, which depend upon different combination$wof dominant
genes and their two wild-type alleles (alternatfeems). But, in the
absence of suitably classified results it was imjids to present a
detailed theory.....

D. Burke, of Sydney, in "Budgerigar" (published thg Budgerigar
Society of Australasia) of August 1963, and in@BCUK Newsletter
Vol.1 No. 5 -1965, regarded all birds as either IFRDircular or not

Full Circular, and postulated two genes in the gigucrested: - one
that gives the bird its crest and the other whidloves it to show it
visually. But the ideas were neither worked out datail nor

formulated.” 5
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In 1963 Dr V Zisweiler of the University of ZuricBwitzerland published a thesis
stating that Cresteds were due to a single pattalinant gene. Single factor
birds thus had one crest and double factor birdstiva crests. He also claimed
that the Crested gene had some lethal aspectsthBsis has since proven to be
completely inaccurate.

The Inhibitor Theory was the first fully developed theory to emergeeldasn a
two dominant gene model. In May 1964 an articleDoyJ.E. Fox of Kansas
University U.S.A was published in “Cage Birds” exiping the theory. A.F.
Fullilove and C. Warner arrived at a similar theatyabout the same time.

J.E Fox revised the Inhibitor Theory slightly in amticle in the Crested
Chronicle (June 1970) to form a new theory knowrthasinitiator Theory.
J.E. Fox labelled his two genes as Crest Deternfde@y and Crest Initiator (Ci)
with Cd+ and Ci+ being their wild type alleles. $htheory had 9 genotypes
being 2 Full Circular, 1 Half Circular, 1 Tufted,Crestbred (i.e. birds without
visual crests but still retaining crest gene/s) ampdire Normal.

The Table 1 shows the full listing of possible mgs for the Initiator Theory.
Table 1 - Initiator Theory Matings

CRESTED BUDGERIGAR MATINGS AND EXPECTATION TABLE

1
Circular 2F All-l To use the Table:-
CdCdCiCi
Find the two varieties of a particular pairing, one on the left hand column and on the
2 bottom line. Where the horizontal and vertical lines from these two squares meet will be
Circular 1F %-1.2 Va2 the expectations for the particular pair. These exp ions will not ily be
CdCd+CiCi %-1.7 for one nest, but if taken over a number of nests should be reasonably accurate.
3 Example: Half-Circular X Half-Circular
Half-Circ. %-1,3 Y-1,2,3.4 %-3 This genotype 3 X genotype 3
Cd Cd Ci Ci+ Y%-1,5 Draw a horizontal line from genotype3 square in the left
hand column and a vertical line from genotype3 square in the
4 the bottom line. Where the two lines meet will be found the
Tufted %-1,2,3,4 Yi-2,4 Y34 Y4 expectations from this mating.
Cd Cd+Ci Ci+ 14-1,3,7,8 1/8-1.2,5,6 1/8-2,3,6,8
1/16-1.5,2.9 i.e. ¥2 Half-Circular (genotype 3)
15 Y 2 factor Circular (genotype 1)

Crest-bred All-3 ¥:-3,4 %-3,5 %-3,4,5,6 All-5 Y- Crest-bred (genotype 5)
Cd Cd Ci+ Ci+
6
Crest-bred %-3,4 Ye-3,8 %-3,4,5,6 Ya-4,6 2-6
Cd Cd+ Ci+ Ci+ Yol 18-3,5,8,9 %-5,6 %-5,9
7 F
Crest-bred All2 Y%-2,7 ¥-2,4 %-2,4,78 All4 4,8 All-7
Cd+ Cd+Ci Ci
8
Crest-bred Y-2,4 Ya-2,4,7,8 Va4 %48 V44,6 -4,6,8,9 1,8 ¥4-8
Cd+ Cd+ Ci Ci+ %-2,6 18-2,6,7,9 Y-7,9
3 -
Normal All4 4,8 %4,6 %-4,6,8,9 All-6 %-6,9 All-8 %-8,9 All-9
Cd+Cd+Ci+Ci+

1 2 3 4 5 6 7 8 9
Variety Circular 2F Circular 1F Half-Circ Tufted Crest-bred Crest-bred Crest-bred Crest-bred Normal

CdCd CiCi CdCd+CiCi | CdCdCiCi+ | Cd Cd+CiCi+ | Cd Cd Ci+ Ci+ | Cd Cd+Ci+ Ci+ | Cd+ Cd+ Ci Ci | Cd+ Cd+ Ci Ci+ [Cd+Cd+Ci+ Ci+.

Like its predecessor, comparison with actual bregdesults also revealed some
significant anomalies. C. Warner suggested thellptigsof linkage between the
two genes creating a Tufted Type | and Tufted Tlyp€his modification helped
with some Tufted anomalies but could not explam thore serious anomalies
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relating to excessive percentages of Crested pyoderm many matings,
especially Crested x Normal matings. Despite it#t$ehis theory has remained in
vogue for several decades.

The term “Crestbred” related to any bird containongst gene/s without having
a visual crest. Such birds are indistinguishaldenfpure Normals containing no
crest genes. Breeders have compromised by restyittie practical definition

of a “Crestbred” to any non-crested bird havinglestst one visual Crested
parent. Thus we have two definitions for “Crestbyedne a pure genetic
definition based on genotype and a second basedactical breeding methods.
The two definitions overlap significantly but aretmdentical.

In 2002 Ken Yorke published an artigledocumenting his more than 20 years
of breeding the Australian strain of Crests inviodyiapproximately 400 Crest
related progeny. This comprehensive evidence badiete contributed much to
our knowledge of Crests. The subjects covered deduiamong others:

» Breeding results showing that birds with very wéakther disturbances
including single feathers and temporary Crests hsivd@lar breeding
potential to Tufteds,

» Evidence refuting the argument that the Crest getethal,

» Confirmation that contrary to predictions of thetitor theory, Crest x
Normal matings may produce as few as 10% visuat€re

* An opinion that a partially dominant Crest gendsted by one or more
other genes is the likely root cause of the feath&irl mechanism
producing all Crest forms, thus creating a polygesairiety,

* An opinion that the neat categories of Full-Circuldalf-Circular and
Tufted have marginal relevance outside the showlineas many other
variations are possible (both visually and genéyia

In 2004 George Clarke commenced an extensive desktest Research Study.
The Study utilised detailed breeding records ferglkriod since 1980 provided
primarily by fellow CBCA members Rob Hugo, Ken Yerkand Jacky Jansen.
Also included in the Study were a number of sumsealiUK breeding results
reported in the CBCUK Handbogk;, and summary UK results reported by A
F Fullilove in a 1970 article in Cage & Aviary Bsd;, The aggregated
breeding results from all these sources includaeta bf 3389 progeny and are
summarised in Tables 2.1 and 2.2

These tables form an excellent resource for bdthréustudy and more
importantly, provide some guidance as to the exgqueptogeny from Crested
matings, in the absence of a more accurate gehetey.
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THE CREST RESEARCH STUDY
AGGREGATED BREEDING RESULTS

Table 2.1

Mating Number of Progeny
Total |[CB | T HC |[FC | M

FCxFC |32 12 6 4 10 | O
FC x HC |52 24 10 | 9 9 0
HC x HC | 46 17 10 | 7 12 | O
FCxT 219 75 61 | 26 | 56| 1
HCxT |198 76 45 | 29 | 39| 9
TXT 472 246 | 147 32 | 44| 3
FCxCB |174 96 40 | 15| 19| 4
HC x CB | 369 239 | 74 | 30| 26| O
TxCB |894 643 | 167 41| 38| 5
CBxCB |53 46 6 0 1 0
FCxN |82 63 16 | 1 2 0
HCxN |225 200 | 23 | 2 0 0
TXN 504 430 | 63 | 10 | 1 0
CBxN |69 68 1 0 0 0

Table 2.2

Mating Percentage of Progeny

Visual |CB | T HC FC M
FCXFC |63% 38%| 19% | 13% 31% | 0%
FC xHC |54% 46%| 19% | 17% 17% | 0%
HC x HC |63% 37%| 22% | 15% 26% | 0%
FCxT 66% 34%| 28% | 12% 26% | 0.5%
HC X T 62% 38%| 23% | 15% 20% | 5%
TXT 48% 952%| 31% | 7% 9% 0.6%
FCxCB |45% 55%| 23% | 9% 11% | 2.3%
HC xCB |35% 65%)| 20% | 8% 7% 0%
TxCB 28% 72%|19%(4.6% | 4.3% | 0.6%
CBxCB |13% 87%| 11% | 0% 1.9% | 0%
FCxN 23% 77%]20%|1.2% | 2.4% | 0%
HC XN 11% 89%)| 10%0.9% | 0% 0%
T XN 15% 85%| 13% | 2% 0.2% | 0%
CB xN 1% 99%| 1% | 0% 0% 0%

(Notes for Tables 2.1 & 2.2:- Temporary crestsakvieather disturbances, and
Tufteds are grouped together. “M” = Multi-Crest)
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Between 2004 and 2011 George Clarke published wariterations of a

fundamentally different Crest theory based on tbecepts of penetrance and
expressivity. He named this tiRE Theory.s 20 This theory proposed a single
dominant Crest gene with 100% penetrance in thélddactor state and only
20% penetrance in the single factor state. In sladirtdouble factors show a
visible crest of some type and only 20% of singletdrs show a visible crest.
The remaining 80% of single factor birds that do stwow a visible crest are in
fact Crestbred. Penetrance is an observed statisinodel used in genetic
studies in all species to describe complex or unkngenetic mechanisms
which result in gene/s not always expressing tblearacteristics visually. (An

example in humans is, not all people who have a& den a type of cancer

actually get the disease, only a percentage wiltlge disease.) Environmental,
biological or genetic factors are generally regdrdes causes of reduced
penetrance.

The PE theory uses the terms Crestbred (singl®rjatir a bird definitely
containing one crest gene. It uses the term Crstlwero factor) for a bird
definitely containing no crest genes, (but hadeast one Crested parent). The
penetrance aspects of the PE Theory produce anaasomatch to real
breeding statistics, when taken on average, atiqmegl the quantity of visual
Cresteds but cannot predict the type of crest.

To address prediction of the type of crest the ephmf expressivity was

introduced. Expressivity is an observed statisticaddel used to describe
complex or unknown genetic mechanisms which rdsoifh a single genotype
having multiple phenotypes. For example, a singlgdr Crested being either
Full Circular, Half Circular or Tufted (or even Gtbred). George derived a
number of expressivity equations and rules basedexamination of real

breeding statistics. Table 3 represents a summiatiieomating expectations
from the PE Theory including both penetrance anessivity aspects.

The penetrance aspects of the PE Theory produeasamably useful statistical
model for presence or absence of crested progesm fmatings taken on
average (i.e. the %Visual). The prediction of tyyetof crest (i.e. %Tuft, %HC,
%FC) based on expressivity, still has some anomalie
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Table 3 PE Theory Matings and Expectations

) . Progeny Genotypes - Progeny Phenotypes
Mating | Pairing Crest Crestbred | CB T HC FC |Tot | Tot | Tot | Tot
aruwp { Ixpe % (% [% [% |% (% [% [% % |% |% |%]|% |% |% |[% |%
DF_|SF_|SF | zF |Vis |SF |zF |DF|SF_|DF |SF | DF|sF | CB |Tuft |HC |FC

Crest |DFxDF [100 [0 0 [0 |100 [0 [0 [32 [0 (24 |0 |45 |0 |0 |32 |24 |45

x DFExSF |50 [10 [40 |0 )60 |40 [0 |16 |8 |12 |1 |22 |1 |40 |24 |13 |23
Crest [SFxSF |25 |10 |40 [25 |35 1[40 (25 |8 [8 |6 |1 |11 |1 |65 |16 |7 12

|

Crest |DFxSFCB [50 |10 |40 [0 |60 [40 [0 |16 (8 |12 [1_ |22 |1 |40 |24 |13 |23

x SFxSFCB |25 |10 |40 |25 |35 (40 |25 |8 6 [1 (111 |65 |16 |7 |12
Crest- |DFxZFCB |0 [20 [8 |0 |20 (8 (0 |0 |16 |0 |3 |0 |1 (8 |16 |3 |1 |
bred [ SFxZFCB |0 10 [40 |50 10 |40 [50 [0 0o [1 [0 1 (% [8 |1 |1
Crest |DFxN 0 20 T80 [o J20 [80 [0 |0 |16 |0 |3 0 |1 |8 |16 |3 |1

X SFxN 0 10 [40 |50 10 [40 |50 [0 [& [0 [1 [0 [1 |90 |8 1 |1 |
Normal ' e ]
Crest- | SF x SF 25 |10 40 [25 35 [40 [25 |8 [8 |6 |1 |11 |1 |65 |16 |7 |12
bred | SFxZF 0 [10 [40 [50 |10 [40 [350 |0 [8 |0 |1 |0 |1 |9 |8 |1

X ZFxZF |0 0 |0 100 Jo o J100[0 [0 o Jo [0 [0 [100 [0 (0o |0 |
Crest- . ”
bred
Crest- | SFxN 0 10 J40 [50 |10 [40 [50 |0 [8 [0 [1 [0 |1 [90 1|8 |1 1
bredx [ZFxN 0 1o o 100 fo 1o J100[0 [0 o |0 [0 [0 |10 [0 (0o |0
Normal ' - T ]

In 2011 Don Burke published an article, “Crestedd@arigars - A New
Whorled View'ig in which he drew parallels between crested feasiarls
and hair whorls in mammals and their potential @ffan both wild birds and
Crested budgerigars. He further commented on mogem genetic knowledge
regarding tandem repeat DNA and epigenetics andthese and other genetic
and biological systems may modify many budgeridgaracteristics including
feather “whorls” in Crested budgerigars.

Quoting from Don'’s article:-
“Firstly, it is clear to me now that what we callasted budgies
aren’t crested at all. They exhibit feather whordich are common
all over mammals (hair whorls) and on the headsashe wild bird
species. Whorls are mechanisms to radiate theeangfl feather or
hair growth to allow for changes in shape or angkéshe animal
itself. We all have a whorl on the back of ourdeaThis permits
the hair to grow forward, backward and to both sidéf you didn’t
have the whorl, the hair on the back of your head aeck would
grow upwards! Humans also have hair whorls onrtbaicks, chests
etc (more visible in hairy males).
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In mammals, hair whorls allow the coat to lay fbet the animal and
also to shed water when the coat is wet.

In birds, feather whorls exist overwhelmingly ftneamlining so that
the bird can fly fast. Whorls also act to shedveater.

Thus a bird with a whorl on its head like a cresbedigie is more
likely to fly more slowly and thus be eaten by wké&an non-
crested budgies.

But not quite. A number of wild parrot species AfRESted. They
have feather whorls just on the middle of the difhe cere. Only
about 60% of the whorl is visible since the oth@¥dis cere. The
whorl helps to shape the feathers to grow up pusé left and right
on the forehead.........

We can strongly suggest that in birds:
1. Whorls or lack of them must be under strong geruetittrol
to prevent disasters of poor aerodynamic design.

2. A locking mechanism — to prevent weird whorls veiy
likely. That is, a genetic system to shut downrixdenes should
they occur. A genetic insurance policy if you.like

3. An area mechanism is essential. That is, a gesgsitem
which locates and pins down exactly where whortaiots
essential..........

So What Can We Put Forward as a Theoretical BasiS\fhorls?

At least one gene exists for whorls in birds.

Whorls of hair or feathers occur during the embogptal
development of babies. Feather, skin and hairwoleork in the
same way. Whilst there is genetic control to tktere and location
of, say, pied areas on a pied, much of it appeatzetdue to
epigenetic effects. That is, a change in the agrez of a pied
caused by genetic mechanisms other than chandai§An
sequences. Epigenetic effects nonetheless araitigre This is in
my view (shared by scientists), the mechanism Hefanable whorl
breeding results. What this means is that non-\elddpabies that
carry the whorl gene (or genes) that fail to showsual whorl, may
be unlikely to breed many or any whorled babiesiteves. The
lack of a visual whorl is likely to be hereditary.
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For instance, when scientists raised 15 or 20 abReesian cows,
the white markings were different on all of thefaven though they
were all genetically identical! Equally, identicaliman twins often
have different hair whorls on their heads. Somesithe whorls are
clockwise in one and anticlockwise in the othesm8&times one twin
has two whorls and the other only one. To repibaise patterns can
be hereditary.

The only study | can find of multiple whorls ismaite. Curiously,
the gene called Frizzled 6 causes hair whorls aterm the
following areas: on the head, on the feet and atf Isides of the
chest. That is, the basic whorl gene can causelsraaywhere and
often multiple areas on the one animal. Thus falhe whorls seen
in birds may be due to one basic gene, with soimer aauses
producing different areas of whorl development. ovighin budgies
on the back, chest or multiple head crests ar@rmbably due to the
same gene.

The cause of these other areas (chest, back,=ligely to be
hereditary, but is not necessarily a gene as we\vkiho

Volume Controls

The new work on genetic volume controls (tanderaatsp etc) is,
without doubt, part of the equation too. Theseina controls direct
just how much effect a gene has. From very palgedi, for
example, to very dark dilutes. Volume controlsehaaplaced the old
furphy of modifier genes (another vague phrasé!olume control
may turn a half-circular whorl into a full-circulaone, for all that we
know. Volume controls too, are hereditary, evaugh they are not
genes.”

Some of these concepts have since stimulated furdisearch by others. Don
continues to investigate the aspect of whorls aemkegegulators as applied to
all birds and Crested budgerigars in particular.

The idea that a gene can somehow be “strengtherétVeakened” may seem

a little odd to most budgerigar breeders, and yested breeders frequently use
these expressions. It is a common warning thatrelsCx Normal matings are

made too frequently, the strength of the crest @&sgon will be progressively

degraded and Cresteds will cease to appear inrdgepy. On the other hand

the mating Crested x Crested together with caisfldction can strengthen the
crest expression in progeny, particularly if repdagequentially.
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Whether we think of crest expression as being chiseother expressivity
genes, changes in the number of tandem repeatsena igggulators, it is not
difficult to see how crest expression can be stterged through consecutive
Crested x Crested matings combined with rigoroukecten. Similarly
repeated Crested x Normal matings progressivelytalithese same factors
causing weakening of crest expression.

Since the introduction of UK Cresteds back into thalga in the 90’s there has
been an increase in the frequency of Multi-Cresim®in progeny. This can

also be interpreted as evidence of a “strongeredsing introduced via these
imports. Ken Yorke described the impact of a singjfecrest on his Australian

Crest StUd[.14][19]

In 2014 Ken Yorke published another major arti¢lerested Genetics, Old
Theories, New l|deas, Better Predictiongy'Using some 1930s research into
hair whorls in swine as a starting point and naotickome similarities between
that and the Initiator Theory he devised a new rhéased on two dominant
complementary genes ((8nd $) which control the number of swirled feathers
and a recessive genegflwhich controls the creation and location of au®c
point required for a feather swirl to form.

This new theory also included the action of mod#ien these three genes
which, when taken as a whole, explained the vanaitn the number of swirled
feathers in various crests, the appearance of temparests, Multi-Crests,
absent crests and also Frilled and Helicopter typeslso explained the
majority of discrepancies in the Initiator Theongluding its overestimation of
percentages of phenotypes in many matings. It@isaded a starting point for
more detailed future study of the genotypes ofidétjl Helicopter and Pharaoh
budgerigars.

For the purpose of genetic prediction the old aaieg of Tufted, Half Circular
and Full Circular were dispensed with and replagéth Low, Medium and
High Crests. Quoting from Ken Yorke’s article:-
The visual Cresteds have the following genotyp&sS .SS.,
SSHSS, SSS S+ §SSS. These genotypes have two, three,
three and four swirl genes respectively. | propimseall the first one
“Low 1, Crest” the next two, “Medium, Crest”, “Medium1» Crest”
and the last “High,, Crest” (The subscripts in the names refer to
which and how many; &nd $ genes the types have).The higher the
order of the crest the more swirl genes it has AN more
individual feathers form the crest feather swirl.
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As a starting point, the LowCrest category has the lowest number
of swirled feathers and certainly includes tuftdjsappearing” (or
temporary) crests and stray feathers around the ay& perhaps
weak half circulars. At the other end of the sdhle High,, Crest
category has the highest number of swirled feattzrd contain
very strong crests (predominantly, if not exclulsivestrong full
circular crests).

Both types of Medium Crest contain all the othawual crest types
with a medium number of swirled feathers (e.g. pbdy strong half
circulars, weaker full circulars and perhaps everiremely strong
tufts). At this stage | do not propose any obviwgsial difference
between the two Medium Crest types. There are mct sisual
demarcation lines between each category as it setdaolely on the
number of swirled feathers, no matter where they lacated or
what they look like.....

Based on real breeding statistics, it is likelytthasmall percentage
(approximately 20%) of the Crestbred no.s 10-13 mdwpct show a
swirl or disappearing swirl. Even though they ohbve one Egene
it may be similar to the way that some Normals tsplanish
Recessive Pied show a visible head spot....

If you know the exact genotype of the parents Tabidl give exact
genotypes for the progeny and the exact percentaigeach..... Due
to the action of modifiers on the, & genes there will be some plus
and minus tolerance on the physical appearanceefmh progeny
type and thus an apparent tolerance on the pergmstaof each
visual type. Due to the action of modifiers onltke..... genes there
may be multi-swirls or absent swirls of each vistlygle which again
apply a tolerance on the physical appearance. Adise tolerances
can vary over time. It's like trying to predict aomwing target. The
approximate maximum percentage of progeny withblesswirls
guoted in Table 4 matings will be reduced by thosdifiers causing
absent swirls g
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5:51.5,S.Ld s feathers 100¢ 75¢ 7 56.25)
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Not true breeding to type

Cresteds are not true breeding with respect tot€taype. Any Crested type
can produce any other Crested type. It is a comatief that it is not possible
to create a Crested strain that will produce onbirgle type of crestiss).
However there is some evidence that when breedorg & very limited gene
pool of Tufteds that have no recent Circular amgest may be difficult to
produce Circulars.

As part of George Clarke’s Research Study, detdkeeding records showed
clear examples of situations where progress towartsigher” Crested type
was blocked until an outcross in the form of a @@sr Crestbred with the
necessary genes or genetic configurations was duntexd. For example,
breeding records show that Rob Hugo bred Tuft ¥ Tauf8 years from 1981
without producing a single Circular. It is worthtmg that in this particular
instance the Tufts being used had no proven Ciraneestry.

Rob’s results may represent a perfect example of @arner’'s suggestion of
Type | and Type Il Tufteds applied to the Initiatbheory (and can also be
equally applied to Ken Yorke’'s theory). A Tuftedpey| has the Cd and Ci
genes on the same chromosomedi®l $ genes in the Yorke theory). A Tufted
Type Il has the Cd gene and Ci genes on oppositargdsomes. The relevant
matings are:-
With linkage (excluding crossovers)

Tufted Type | x Tufted Type |

= 25% FC + 50% Tufted Type | + 25% Normal (1)
and

Tufted Type Il x Tufted Type Il

= 50% Tufted Type Il + 50% Crestbred (i)

Without linkage
Tufted x Tufted
=18.75% FC + 12.5% HC + 25% Tufted + 37.5% Crestbr
+ 6.25% Normal (i)

The matings (i) and (ii) above are shown withow #ffect of gene crossover
for simplicity. Rob’s matings represent all matifig involving all Tufted Type
[I. Crossovers would occur and eventually a smaltcentage of FC, HC,
Tufted Type | and Normals would appear from mafijg however the absence
of this occurring in Rob’s case suggests thatweedenes may be very closely
linked and hence a small crossover rate.

Alternatively, in a single gene theory the abovaregle may highlight a lack of
enhancing modifiers ( e.g tandom repeat DNA, geggilators etc) required to
improve a Tufted up to a higher order crest or pnesence of depressing
modifiers preventing improvement.
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All the above theories and ideas offered by Fox,n\sig Clarke, Burke and
Yorke may or may not reflect the true underlyingnggc and biological
processes involved in creating the feather swatpiired for the appearance of
Crested budgerigars. They do nevertheless offethatvery least, varying
degrees of accuracy in modelling the outcomes aingsinvolving the Crested
variety. The problem with all these theories, ndtarehow accurate, is that it is
reasonably certain that there is no obvious oren®relationship between one
genotype and one phenotype. In short, the breealernever be completely
certain of the genotype of any crest related pab#mt and thus without a
known genotype for the parents then accurate prediof progeny from those
particular parents is virtually impossible.

Using the above genetic theories as a basis otilgr onore practical and more
general guidelines have been developed to assesté€dlr breeders in their
selection and breeding programmes. These guidelvikbsbe discussed in

Chapter 5 “Breeding With Crested Budgerigars”.

The Normal is gradually disappearing

Crested breeders retain some Crestbreds for bigeedit many will be
discarded and passed on knowingly or unknowingty,other budgerigar
breeders. Very soon the fact that these birds lagid descendants may carry the
Crested genel/s is forgotten. Many of the Creste@géhemselves remain in the
breeding pool and may be passed down invisibly utino subsequent
generations via unidentified Crestbreds.

Crested breeders can no longer be confident thatMidls” carry no Crested
genes. For Crested researchers this means greaterand scrutiny will be
required when assessing Crested x Normal breeesgts. Ken Yorkeg has

studied breeding results from two different timeripgs in the UK and
documented this very change in Table 5.

Table 5
Mating Summary UK 1960s UK 1980s
%Visual %Visual
Visual x “Normal” 14% 29%

Lethality

In early attempts to explain the unusual Crestégntance patterns, the idea
that the Crested gene may be lethal when presemt Bsuble Factor was

floated. It is worth discussing this hypothesisdese it occasionally still crops
up in various places.

In a single gene theory (e.g. PE Theory), if Date all lethal, then all
surviving Crests would be SF’s and all Crest x €Cnegtings would be SF x SF.
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This would produce 25% DF, 50% SF and 25% Norn&ilsce DF's would be
lethal the viable progeny would become 67% Crest 28/ Normal. This is
roughly the actual proportion found for Crest x &renatings. Hence the
attraction to the lethality hypothesis.

There are at least three problems with the hypahes
1.1f 25% of Crested x Crested progeny (DF’s) die, tnenber of progeny
from these matings would be noticeably less tharNfmmal x Normal
matings. Breeders from UK [10], Europe [7], and taisa [14] all
report survivability in Crested matings equal tobetter than for Non-
Crested matings. Classens [7] and Yorke [14] baport a 20%
increase in the hatch rate for Crested matingsTabk 6 below.

Table 6
Reference Non-Crest Matings Crest Matings
No of Eggs %Hatch No of Eggs %Hatch
Classens [7] 1451 47% 775 56%
Yorke [14] 3941 39% 791 47%

2. Crested x Normal matings would all be SF x N, padg 50% Crested
& 50% Crestbreds. This is a much higher %Crestbds tfound in
practice. (Average approx 15%).

3. Crestbred progeny would carry no Crested geneprdatice Crested x
Crestbred matings produce many more Cresteds thested x Normal
matings; hence some Crestbreds must carry Crestezbsg

Thus the double factor lethality hypothesis aloree an unsatisfactory
explanation of Crest inheritance patterns.

In a polygenic gene theory the percentage of nablgioffspring would be less
than those of the single gene theory example abodehus harder to identify.
It would likely only affect the following genotypes

a) Initiator Theory - Full Circle (DF)

b) Yorke Theory - High,,LCrest, Crestbragh,sand Crestbregh,.

However, the survivability aspects mentioned innpdifrom the single gene
theory example above would still apply at the Vesagst.

The main basis for the lethal issue arose froml®%8 Zisweiler thesig, and
this has since been shown to be a scientificallydld study. No other supporting
evidence for lethal factors in Crested budgeripassever been found.
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Chapter 5
BREEDING WITH CRESTED BUDGERIGARS

The Challenge
The Crested Budgerigar is often described as thHaniate Challenge”. The
challenge is to simultaneously achieve three diffegoals;
Goall. -To improve the general exhibition and colounetyrfeatures;
Goal2. -To improve the quality of the crest charactersst
Goal3. -To maximise the percentage of visual crest prgge
When carrying out any breeding plan the breedel lval faced with difficult
decisions in attempting to satisfy the three Gobigrovement towards one
goal will frequently compromise progress towards dther two.

In pursuit of these goals there is no magic prpsea formula to follow, only
guidelines and strategies. In common with otheretias there will be many
different paths to success depending upon thalfiteeding stock and progeny
produced along the way. Breeders need to maintdiexéle approach and
react appropriately depending upon the circumstarafethe time. A few
guidelines which can assist breeders achieve thks goe outlined below.

Goal 1. -to improve the general exhibition and colar variety features
Cresteds are no different to other varieties iis tlegard. General exhibition
features (Size, Type etc) are polygenic (i.e. adietl by multiple genes) and/or
influenced by gene modifiers/regulators. Colournetgrfeatures involve fewer,
more readily manipulated genes. Budgerigar bredurs developed numerous
strategies aimed at concentrating the desirableggerdifiers and eliminating
the undesirable genes/modifiers. These includereeding, line breeding,
outcrossing, avoiding duplication of faults, rudeselection, accurate record
keeping etc, and are described in detail in stahdadgerigar reference texts.

Goal 2. -to improve the quality of the crest charateristics

In general the same strategies apply as for goaHawever Cresteds are not
true breeding. Any Crested visual type can prodargeother visual type. This
fact presents the breeder with a real challengdestdor his skills.

The best guideline is to select at least one pavénth is visually Crested and
has the strongest possible crest feathering heemaximum number of swirled
feathers. This more often than not is a Full CacuCrested. Such birds have
some Vvisible evidence to their potential with regdao Crested genes and
modifiers.

Conversely, using visual Cresteds with a low nunddeswirled feathers offers
a dilemma. Are such birds, enhanced modified vassaf a lesser quality crest
or depressed modified versions of a better qualigt.
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When using Crestbreds, there is no visible indicedahe genetic potential of
these birds. It is also true that many Crestbredsymo useful crest genetic
material.

Goal 3. -to maximise the percentage of visual creptogeny

This is an important goal for two reasons. Fir#tlis necessary to ensure that
sufficient numbers are available for selection witable pairings each year. If

choice is too restricted, progress towards qugltsls 1 and 2 can be expected
to be slow.

Crested x Crested matings generally produce the @wested. Using Normals
dramatically reduces the number of Crested progeny.

Matings available to Crest Breeders

Crest x Crest mating

This mating produces the highest proportion of @e@progeny (approx. 60%)

and would be ideal if the other exhibition quattief the parents were very
good. Unfortunately this is generally not the caswl continued repeated
matings of this type can be expected to resulbss bf size and other desirable
exhibition qualities. This mating is helpful forFaeving goals 2&3 but usually

counterproductive for achieving goal Nol.

Crest x Normal mating

This mating produces the lowest proportion of Gégirogeny (approx. 15%)
but must be used from time to time to improve sigeality and possibly

fertility, usually at the expense of favourable €Ergenes. This mating is helpful
for achieving goal Nol but usually counterproduette direct achievement of
goals 2&3. However the mating works indirectly tods these goals through
the production of large numbers of Crestbreds && in Crested x Crestbred
matings.

Crest x Crestbred mating

This mating produces a proportion of Cresteds méeliate between the
previous two (approx 30%). In favourable circumstm it provides an

opportunity to improve size and general exhibitieatures while improving the

guality of the crest. To maximise the quantity fual Cresteds, depending on
the theoretical genetic theory involved (see Chagde there may be some
advantage to using Crestbreds which have two \nsgaésted parents and a
disadvantage using Crestbreds with a Normal parent.

Crestbred x Crestbred, and Crestbred x Normal Matirgs
These matings usually produce very low percentafésrested progeny. The
risk that one or both parents may not carry thestete gene/s means the
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matings are not well suited for inclusion in angdxling plan.

Crest Genes

In discussing the above matings it is necessastrass the important issue of
the number of Crested genes carried by the par€etsainty in relation to this
matter can be a powerful tool in the hands of theetber. The number of
Crested genes carried by the parents has enormftwsnce on the percentages
and types of visual crest progeny, and the numbérested genes carried by
the progeny. All these aspects are vital when phegdreeding plans for the
following year. Breeding plans will always be maféective if the breeder has
knowledge of the number of parental Crested geanasmating.

Irrespective of the theoretical genetic theory (€&apter 4) the following are
generally true;

* Matings that include a homozygous Crested pareat extpected to
produce the highest proportions of visual Cresteds.

» All visual Cresteds produced from a mating whickludes a Normal
have a reduced number of Crested genes.

* Any Visual Cresteds produced from the mating Cregt®lormal tend to
be lower order Cresteds (e.g Tufted, disappearirepts and stray
feathers). This mating is not well suited for dirggcoduction of Full
Circulars.

Identification of Crestbreds carrying crest genes.

Some Crestbreds do not carry Crested genes ang tloascrest-gene-carrying

Crestbreds produce the same low percentage oflvidnests as do Normals.

The difficulty for breeders is that both types ok&tbreds are visually identical

to Normals. The best clue to identification of Slbweds genuinely carrying

Crested genes comes from an examination of breedsgts. Crestbreds that,

when mated to a Crest, produce on average more3@fnvisual Cresteds are
most probably genuine Crestbreds. Those which medun average less than
30% visuals are likely to be Normals carrying nestrgene. It is suggested that
breeders attach an additional plastic ring to th&3estbreds they have

identified as probable genuine ones.

Selection of Initial Stock

The following practical advice is provided from t6B8CUK Handbook;s,.

“The selection of the initial crested stock is iwd@l. If the breeder
wishes to exhibit, the birds should have strongtsref the desired
type and to be of the best size and quality that lsa obtained.
Inferior specimens can be used, however, if thed®eis prepared to
be more patient. As crests are not yet up to theesstandards as the
normal varieties, and there are fewer to choosanfrahe crested
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breeder cannot afford to be too fussy. Another tpoinmportance is
that crests should be assessed in the same masinermaal birds with
regard to exhibition faults, such as a nipped nerkssed wings, a
drooping tail, a jutting beak and an imbalance t¢w tperch. These
exhibition faults will be hard to breed-out. Somwes, it is easier to
purchase a small but well-shaped Crest and to breathow qualities.

Although it is usually advocated that cocks shobél used as a
foundation stock hens can be just as good. Howelere are two
reasons as to why cocks are preferred to henstlfinghen breeding
for a larger size, whereas a small crested cock easily mount the
large normal hen, the obverse is not true and ther@ higher risk of
infertile eggs. Secondly, a crested cock, with Gard some general
breeding knowledge, can be paired with more tham @mod quality
normal hen in the same breeding season. Parensgngaitheir own
young readily foster crested chicks. If a chickejgcted by either its
natural or foster parents, the crest is never these.

Ideally, the new breeder should first obtain twested cocks of the
highest quality from two unrelated strains. Eacltkcshould then be
paired with good quality normal hens to produce thecond

generation. The two strains can then be inter-bi@dquality using

Crest x Crestbred pairings. In the third generatidrany quality such
as amount of back-skull, width of head or depthnask needs
improvement, then suitable normal birds should kzech with the

best crested bird of the stock. Hopefully, by ifte §eneration the

improved qualities will start to appear in the dextbirds.

Crested budgerigars can be bred in all colours andlour
combinations; such varieties as crested, goldeedacainbows and
tri-coloured pieds are very attractive. ObviousBrests in the normal
colours, greens and blues in all three shades pheys and grey-
greens offer the best chances of producing birdstiow purposes as
they do for normals. However, Crests show best ustrdlian Pieds
and Dutch Clear-Flights where the dominant geneshete do not
overly restrict their size. Sex-linked charactekg lopaline, cinnamon
and even lutino and albino have presented some goested birds
for exhibition. The yellow-face blue type of bilesds itself very well
to the crested character, (unlike the birds in ¢ineen series) because
the feather barbules near the quill are white amakstthe crest is in two
colours:- yellow around the edge and white in tlemtee. This is
especially noticeable in the full-circular type ofest. Danish Pieds
and similar birds having a recessive gene are besided for crest
production, as it is next-to-impossible to imprakeir size or quality
for exhibition purposes. It is also extremely caoged as the breeder
would be trying to establish two diverse characthe same time and
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what might be good for one will often be bad foe thther. If the
breeder keeps to the crested normal type of bitd & dominant and
sex-linked counterparts as outlined above, the li®sshould be
attractive birds of quality that do justice not grb the Crests but to
the breeder's' hard work.
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Chapter 6
EXHIBITING CRESTED BUDGERIGARS

The Crested Budgerigar having been accepted asass ¢h the National
Championship Show, it follows that many clubs tlgloout the various zones of
Australia now include them as a class in theireespe show schedules.

The Crested Budgerigar Club of Australia is comaaittto supporting the
breeding and exhibition of the Crested varietytha years ahead it will be the
responsibility of all members of the Club to brihg Crested Budgerigar up to
the same standard as all of the other varietiexbibition budgerigars currently
shown.

The "Description of Perfection" of the exhibitiomdygerigar and the “Variety
Standards” for the various types of crested, tagethth a "Scale of Points" is
contained in the Australian National Budgerigar @wols book "The Standard"
2014.;16 For the convenience of members, copies of thermdton relevant to
Cresteds are included in this chapter courtesyeoANBC.

To those budgerigar breeders who are starting thghCrested variety it will

soon become apparent why the catchphrase "The atitiGhallenge" has been
adopted by the Club. The breeder of this variety erdy has to produce a
budgerigar which conforms in all respects to thhil@i#on standards but has
also to conform to the standards for the type efstrThey will also soon

become aware that not all the chicks in the neltshow a visual crest and
even more rare the number of "Full-Circular" areerevfewer, this is the

challenge all crested breeders face.

With the importation of British bred birds duringetearly 1990's we have seen
feather improvement in our Australian birds. Gelwgrthe coarser longer
feather of the British bird has improved the appree of our birds. Many
breeders are using the British bred stock with Alastralian crests and have
been successful in breeding larger Crested budgsrtigiime will tell if
Crested breeders are able to maintain or indeerbweghe Exhibition Crested.
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AUSTRALIAN NATIONAL BUDGERIGAR COUNCIL
DESCRIPTION OF PERFECTION

Condition:
The bird should be clean and sleek, complete ithéashowing vitality and
good health with no sign of injury or disease.

Type:

The bird is to taper gracefully and be well projpored according to the pictorial
of the time, standing well off the perch, at anlaraf approximately 30 degrees
from vertical, with beak tucked deep into mask khbae sweeping gently, in a
slight concave from the back skull to the tip da thil. Body line to curve out from
the beak through the mask to the chest, and tipen beck to the lower tail
coverts of the tail.

Length:
The ideal length is 240mm measured from the crdwheohead to the tip of the
tail.

wings:

Firmly braced close to the body, neat and not shgwao much back. The tips of
the primary flights to meet at or just above thshoon of the tail. Seven or eight
visual primary flights on each wing are acceptable.

Tail:
Straight and tight with two primary feathers inodion to the size of the bird.
The ideal tail length is 35% of the length of tirelb

Head:

The head is to be large, rounded and wide wheneddwm any angle; curvature
of the head is to commence at the cere to lift autvand upward, continuing
over the top in one graceful sweep and merge @dackline and shoulders.

Eyes:
Bright, set deep in the head, well down from tlener and slightly nearer to the
beak, than to the back of the head.

Cere:
Neat and shapely, of a solid and even colour.

Beak:
To be smooth and clean.
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Mask and Spots:

The mask is to be clear, wide and deep, (not ckef@nding beyond two large
cheek patches. Where required by variety stand#nds mask is to be
ornamented by six evenly spaced, large, round thspats, the outer two
being partially covered by the base of the cheé&has.

Legs and Feet:
To be clean, with two front and two rear toes alasvs gripping the perch.

Markings:
Where required by the variety standards are toddedefined.

Colour: Colour is in all cases to be pure and uniform imet@xcept where
otherwise allowed in variety standards.

SCALE OF POINTS
A guide to the relative importance of exhibitiomtigres

TYPE
60 points(Refer Note 2 below for Crests)
General conformation, including size, balance, dapent, condition, head size

and shape and depth and width of mask.
(Refer to “Description of Perfection” and “Pictdsaincluding Crested Pictorials”).

COLOUR AND MARKINGS
40 points(Refer Note 2 below for Crests)
COLOUR:  Quality of colour in body, ground areas and marking
MARKINGS: Pattern and clear definition or absence as reqbyeadariety
standards

Allocation of available points for colour and margs to be determined by three
variety groupings as listed below

1. Colour and absence of 2. Emphasis on Markings 3. Equal weight given to
markings are of paramount and/or Varietal Features (refer | Colour & Markings or absence
importance note 2 below) of markings
Red Eyed Self Opaline Normal Green Series Normal
Spangle Double Factor Greywing Blue Series
Dark Eyed Clear Cinnamonwing Normal Yellow Faced Blue
Clearbody Series
Lacewing Black Eyed Self
Fallow Clearwing
Spangle Dominant Pied Group
Recessive Pied Darkwing
Saddleback Dilute
Crested

NOTE 1: Combination varieties - allowance shouldvize accordingly.
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NOTE 2: Given the Crested is the only Budgerigahwi distinct varietal
feature affecting the outline, the points for Ty@eJour and Markings are to be
allocated as follows —

1 30 Points — Prominence, neatness and centralgosig of the Crest

1 50 Points — Type

1 20 Points - Colour and Markings

CRESTED:

Three forms are recognised — FULL CIRCULAR, HALAFRGQULAR and
TUFTED and their ideal forms of this unique varid&ature are as illustrated
in this Standard.

In every case, the crest should be large in sidecamplete in feathering so that
it is the prominent varietal feature and is to becated 30 points. Except for
this additional feature affecting the outline, 8tandard for Crested is as for the
Colour and Variety involved with the remaining 7@inds allocated for Type,
Colour and Markings.

FULL CIRCULAR: Should be a full flat round cresttifeathers radiating
from the centre of the head. The Crest shouldrial neat circle around the
head and be complete in feather.

HALF CIRCULAR: Should be a forward facing half decof feathers radiating
from the centre of the head, falling or raised liyemm in a fringe from above
the cere.

TUFTED: Should be an upright crest of feathersligigganm high rising from
just above the centre of the cere.

Note: While only these three forms of Crest ar@gacsed the FULL
CIRCULAR is seen as the ideal expression of theetyaand preferred over
HALF CIRCULAR which in turn is preferred over TUFTE Size, symmetry
and central placement of the crest is seen assanpaint feature.

Penalties:where a bird has an incomplete crest, damagedtmtywrest,
multiple crests, crest off centre or has a cre$¢ather disturbance outside of
the areas allowed for in The Standard. Any detéetmionming refer
Disqualifications section.
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Chapter 7
CLUB ACTIVITIES

The Objects of The Club are ....:-

1. To encourage, promote the breeding and exhibitio
of the Crested variety.

2. To collect and publish information relative et
Crested Budgerigar or other matters of interest to
members of the club.

3. To assist with the adoption of a Standard of
Perfection for the Crested Budgerigar and to rewise
when deemed appropriate.

4. To Conduct exhibitions of the Crested Budgerigar
5. To take such actions and to do such things gsbhma
considered expedient to the pursuit and furtherahce

the objects of the club

6. To affiliate or liaise with any Society or clwith
similar interests.
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The "Maurice Roberts" Perpetual Trophy Awards

At the Annual General Meeting of the
Club held at the "Mecure Resort" on the
Gold Coast, the guest judge from the
United Kingdom Mr Maurice Roberts
being in attendance expressed a wish to
donate a perpetual trophy for the best
crested budgerigar at the ANBC show.
The offer was kindly accepted and the
trophy a beautiful crystal decanter,
engraved with the image of a crested
budgerigar was finally received at the
Annual General Meeting held at
Fremantle, West Australia in May 2001.

2000 | Rob Hugo

2001 | Rob Hugo

2002 | Rob Hugo

2003 | Kelwyn Kakoschke
2004 | Painter and Bird

2005 | Kelwyn Kakoschke
2006 | Ken Seagrott

2007 | J & B Goodworth

2008 | Sheppard and Flanagan
2009 | Garces Family

2010 | Sheppard and Flanagan
2011 | Sheppard and Flanagan
2012 | Sheppard and Flanagan
2013 | Sheppard and Flanagan
2014 | D and R Lange

2015 | Kand S Alsop
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NATIONAL WINNERS

2002 ROB HUGO

2005 KELW YN KEAKOSCHKE
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2006 Ken Seagrott _ I 2007 1 &B GOODWORTH

2008 Bheppard & Flanagan : ' 2009 1 & G GARCES
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2010 Sheppard & Flanagan 2011 Sheppard & Flanagan

2012 Sheppard & Flanagan 2013 Sheppard & Flanagan
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2014 D & R Lange 2015 K & S Alsop

The above photos provided courtesy of the ANBGCoamisla Bradford.

The Golden Crest Award

In 2009 the concept of an annual pointscore coripettalled the “Golden
Crest Award” came to light, with the competitioreetually commencing after
the 2010 AGM. The aim of the competition was torpote the exhibiting of
the Crested variety in other clubs throughout Aalstr

Points were awarded to each exhibitor winning mayeards with crested
budgerigars at any participating show. The annaadtpcore winner won a
prize and free one year membership to the CBCA.

1*' -Sheppard & Flanagan

2011 2" .J & S Bucior

3“-'S Conroy / C&M Wyllie

1 - Sheppard & Flanagan

2012 2" . G Job / S Wackwitz / C Gearing

1° - Sheppard & Flanagan

2013 2" _ K Yorke / K&T Morgan / D&G Pymont / D&M Campbell
1° - Sheppard & Flanagan

2014 2" - S&R Foster / G Job / D&G Pymont / K Yorke

1* - D&R Lange

2015 2" - G Job / K Yorke
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Whether you are backing for a bind as a finst pet ex are a sediows enthusiast ox
breeder, the team at Swan Valley RBinds can felp you out!

Came in and see us for all your

Birnd needs
e Birds
* Bulk Seed
* Petfood & Accessories
» Cages
» Books

« Nest Boxes

Breeding Cabinets

51 Great Northern Hwy. Middle Swan 6056 Ph: 9250 3980 Fax: 9250 3908
swanvalleybirds@iinet.net.au swanvalleybirds.com.au
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