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The Punet Square (Figure 2) is a
graphic representation of the sex
linked inheritance. It explains the
following:

Mating a green cock to a brown hen
will produce: green males, carriers of
brown (heterbzygotes); and green hens
(homozygotes).

One of the best examples of the sex
linked inheritance is expres ed by
mating a green male canary carrier of
brown to a green hen. (See Figure 3).

HEN

In this mating, we can observe both
parent are phenotypically green, and
yet they will produce one offspring
which is brown in color. The brown
off pring i a hen; therefore, it is a
definite clue that brown is ex-linked

Black-Brown
(Green)

Figure 1

Sex-linked Inheritance
My last article ended with an expla

nation of dominant and recessive traits.
It became evident green color is domi
nant over the brown color. The
mechanics of the Punet Square (Figure
2), were explained in the previous arti
cle, and can be used to formulate the
concept of sex-linked inheritance. The
hereditary factors which are responsi
ble for the transmission of the melanic
colors are attached to the' 'X" sex
chromosomes. The same factors are
not found on the' 'Y" chromosome.

( ote: Birds differ from mammals.
Male mammals carry XY sex chromo
ome and female mammals carry XX
ex chromosomes.)

The Melanin Canaries
Melanin canarie are dark in appear

ance. The pigment which colore their
feather i called "melanin." The e
canaries are not popular a pet com
pared to the light colored canaries,

pair ofbrimstone canaries (. erinus sulphuratus)J close relatives ofthe true green
canary.

Canary Culture: Concepts in Genetics
PART 3

by Tony Bucci
San Pedro, California

Wild Canary, because of their drab appearance. But,
The ild canary (Serinus canarius) to the fancier , melanin canarie are
a first discovered in the early 1400 challenging and beautiful. They are

inhabiting the Canary I land Madeira more prolific, vigorous, and longer
and the Azores. The wild canary i lived. A few years ago I imported
olive green in color with several black everal kinds of canaries from Europe. I
and brown stripe on its back. There is lost many lipochrome varietie during
a greeni h-yellow trip on hi fore- the quarantine period but the melanin
head, with the regions above and arieties all survived.
under the eye, on the ide of the head The classic melanin group i divided
and on the neck al 0 a greeni h yellow. into the following four arieties:
The chief difference between the male 1. Black-grown (green),
and female i that on the breast and 2. Agate (green dilute),
abdomen of the female grayi h-white 3. Brown (cinnamon),
color takes the place of the greenish 4. Isabel (cinnamon dilute).
yellow of the male. The term in parenthe es are old

The green canary i still being bred names and still used in some canary
by fancier who know the value of the circle.
original color and vigor. ince the An interesting observation about
1400s, many mutation have occurred melanin mutations is that each progre -
and have been pre erved by canary ive mutation is lighter in color. The
breeders. Mo t mutation are in the black-brown (green) is the darke t of
form of new colors. However, some them all, and each progressive color
mutation are evident in the form of app ars to be diluted. In appearance,
feather hape and feather arrangement. the I abel is the lightest of them all.
Color mutations are divided into two The darkest (black-brown) canary is
group , the Melanin and the Lipo- genetically dominant over all other
chrome. lighter colors. ext, agate i dominant

over brown and Isabel. The la t exam
ple i the brown being dominant over
I abel. We can isualize each progre 
sive mutation as a set of steps. Each
time we step down we find the color

hich i recessive to the previous tep.
( ee Figure 1.)
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When ygu Care tor
Choose Mardel.

A complete selection of products for complete bird care.

Iiil Mardel
~ Laboratories, Inc.
1958 Brandon Court
Glendale Heights, IL 60139
31 2/351 -0606

Mardel
when you
care for pets®
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Ornacyn®
Handy, safe, non-toxic broad
spectrum antibiotic for
respiratory infections in
cage birds.

Ornacyn..Plus ™
Treatment for respiratory
diseases of pet birds. Controls
diarrhea, corrects vitamin
deficiencies, relieves stress.

Ornacycline™
Treatment for respiratory
and intestinal diseases of
pet birds. Fruit flavored, fast
dissolving tablets.

Furazite ™
Nitrofurazone for birds:
broad spectrum Gram-nega
tive antibiotic for treatment
of intestinal disorders.

Ornalyte™
Special electrolytes-trace
mineral formula (fortified
with high potency vitamin
complex), for birds under
stress.

Quell™
Anesthetic spray

relieves skin irrita-
tion. Bitter taste dis

courages picking,
promotes healing.

OrnaMite™
Safe, fast-acting formula
controls stress-causing mite
infestations. Handy tube
applicator; contains no
hydrocarbons.

VitaFlight®
13 essential vitamins for pet
birds. Fruit flavored powder
to add to the drinking water.

Ornabac™
Natural food additive for pet
birds. Keeps digestive tract
healthy, controls diarrhea,
relieves stress.
StayTM
Non-stinging, non-toxic
coagulant cream stops
bleeding fast after clipping
bird nails or beak.

Brite N'Shine™
Spray sheen for dull plumage;
relieves dry skin. Purcellin
oil encourages preening.

WaterGuard ™
Safe, non-toxic ingestible
disinfectant for the bird's
water supply. Effective
against bacteria, fungi and
yeast growth.

CageGuard ™
Controls growth of bacteria,
viruses and fungi on cages
and perches, including wood
and plastic.
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One mating we have not discussed is
mating of a male brown to a green hen.
(See Figure 5.) In this mating, the hens
will be brown and the males will be
carriers of brown.

The last mating is a brown male to a
brown hen. (See Figure 6.) All of the
offspring will be brown.

In each of these matings, we can
predict the color and sex of each off
spring. The brown was used to demon
strate the sex-linked inheritance.

recessive. With the above mating, we
can never produce a brown male. I may
add that this is one of the worst
matings the breeder might choose to
use. The reason is in order to deter
mine which of the males is the carrier
(heterozygote), we must test-breed
them both. In a case where you wish to
sell these males, they must be sold as
possible carriers of brown. Note the
characteristic ofsex-linked inheritance
is such that the hen is always a homo
zygote (or pure to the color she
inherited).

A better mating with positive results
can be achieved by mating a green
carrier of brown to a brown hen. (See
Figure 4). With this mating, we can
produce one brown male, one green
carrier of brown, one brown hen, and
one green hen.

Xb

XG

COCK

NEW HAMPSHIRE
Birds of aFeather Avicullural Society
New Hampshire Avicultural Society

NEW MEXICO
Flyin gFeathers Avicultu re Society

NEW YORK
Feathered Friends Bird Club
Finger Lakes Cage Bird Association
Greater Rochester Hookbill

Association
Rochester Cage Bird Club
NORTH CAROLINA
Charlotte Metrolina Cage Bird Society
Smoky Mountain Cage Bird Society
Triad Exotic Bird Club

OHIO
Apple Seed Bird Fanciers
Cleveland Cage Bird Society, Inc.
Golden Crescent Cage Bird Club

OKLAHOMA
Bird Fanciers of Oklahoma
Oklahoma Cage Bird Society

OREGON
Emerald Exotic Bird Club
Exotic Bird Club of Oregon
Northwest Bird Club
Rose City Exotic Bird Club

PENNSYLVANIA
Central Pennsylvania Cage Bird Club
Delaware Valley Bird Club
Greater Pittsburgh Cage Bird Society
PhiiadelphiaAviculluraJ Society
York Area Pet Bird Club

TENNESSEE
Greater Memphis Bird Club
Middle Tennessee Cage Bird Club

TEXAS
Dallas Cage Bird Society
Fort Worth Bird Club
Houston Cage Bird Association

UTAH
Avicultural Society of Utah

VIRGINIA
National Capital Bird Club
Parrot Breeders Association
Peninsula Caged Bi rd Society
WASHINGTON
Avicultural Society of Puget Sound
Cascade Canary Breeders

Association
Greater Spokane Avicultural Society
Northwest Exotic Bird Society
Washington BUdgerigar Society, Inc.
WISCONSIN
Milwaukee Bird Society, Ltd.
Wisconsin Cage Bird Club, Inc.

MEMBER CLUBS
FLORIDA (continued)
Exotic Bird Club of Florida
Gold Coast Exotic Bird Club, Inc.
Greater Brandon Avian Society
Greater Miami AviculturaJ

Society, Inc.
Jacksonville Avicultural Society, Inc.
Miami ParrotClub,lnc.
OCala Cage Bird Society, Inc.
Polk County Avicultural Society
Suncoast Avian Society
Sunshine State Cage Bird

Society, Inc.
Tropical Cockatiel Club of Miami
West FloridaAvian Society, Inc.

ILLINOIS
Greater Chicago Cage Bird Club, Inc.
Heart of Illinois Pet Bird Club
IIlini Bird Fanciers
McLean County Pet Bird Club
Mid-West Hookbill Club

IOWA
Mid-America Cage Bird Society
KANSAS
Kansas Avicultural Society, Inc.

LOUISIANA
Capital Area Avicultural Society
Gulf South Bird Club

MARYLAND
Baltimore Bird Fanciers, Inc.
Maryland Cage Bird Society, Inc.

MASSACHUSETTS
Berkshire Cage Bird Friends Unlimited
Boston Cockatiel Society, Inc.
Boston Society for Aviculture, Inc.
Exotic Cage Bi rd Society of

New England
Massachusetts Cage Bird

Association, Inc.
Western New England Cage Bird

Society
MICHIGAN
Ann Arbor Cage Bird ClUb, Inc.
Great Lakes Avicultural Society
Mid-Michigan Bird Club
Motor City Bird Breeders, Inc.
Town & Country Feathered Friends

MINNESOTA
Minnesota Cage Bird Association

MISSOURI
Missouri Cage Bird Association

NEBRASKA
Greater Omaha Cage Bird Society
NEVADA
Las Vegas Avicultural Society

For information about contacting any of these member clubs, please call
that club's closest state coordinator. There is astate coordinator

listing with phone numbers elsewhere in this publication.

MEMBER NATIONAL & INTERNATIONAL ORGANIZATIONS
American Cockatiel Society, Inc. • American Budgerigar Society, Inc. • International Dove Society

National Finch &Softbill Society • National Parrot Association • British Columbia Avicultural Society
National Cockatiel Society • International Softbill Society • Southeastern Aviculturists Association

Avicultural Society of America • Society of Parrot Breeders and Exhibitors
African Love Bird Society • Avicultural Council of Southern Africa

ALABAMA
Bird Club of Greater Birmingham
Central Alabama Aviculture Society
North Alabama Aviculture Society

ARIZONA
ArizonaAviculture Society
Arizona Seed Crackers Society
Avicultural Society ofTucson

CALIFORNIA
Antelope Valley Bird Society
Aviary Association of Kern
Avicultural Association of

San Francisco
BUdgerigar Research Association
Butte County Bird Club
California Game Breeders

Association
Capitol City Bi rd Society
Central California Cage Bird Club
Coastal Avian Society of Capitola
Contra Costa Avian Society
Finch Society of San Diego County
Foothill Bird Fanciers
Fork & Feather Bird Club
Golden Gate Avian Society
Golden West Game Breeders and

Bird Club
Great Western BUdgerigar Society
Hi Desert Bird Club
Hookbill Hobbyists of Southern

California
Inland Game Bird Breeders

Association
Long Beach Bird Breeders
Norco Valley Bird Breeders
North County Avicufturists
Orange County Bird Breeders
San Diego County Bird Breeders

Association
San Diego County Canary Club
Simi Valley Bird Society
South Bay Bird Club
South Coast Finch society
Valley of Paradise Bird Club
West Valley Bi rd Society
Western Bird Breeders Society

COLORADO
Colorado Cage Bird Association
Rocky Mountain Society of

Aviculture, Inc.
CONNECTICUT
Connecticut Association for

AViculture,lnc.
FLORIDA
Aviary & Cage Bird Society of

South Florida
Bird Club of Manatee
Central Rorida Bird Breeders

Association
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If pairings with other colors are to
be used, we simply change the letter
accompanying each' 'X" chromosome.
Keep in mind that a capital letter indi
cates "dominant," and a small letter
indicates' 'recessive. " See the example
in Figure 7 which shows the mating of
a male agate to an Isabel hen. The
result of this mating is two male agate
carriers of Isabel and two agate hens.
Did you notice this mating is the same
as the mating in Figure 2 except with
different colors?

TEXAS (SOUTH)

WASHING,TON
June Halfon (206) 722-JUNE

WASHINGTON, D.C.
Ruth Hanessian (301) 424-PETS

WEST VIRGINIA
Patty Knoblauch (304) 725-5601

WISCONSIN

SOUTH CAROLINA
Ted Stephens (803) 279-3374

SOUTH DAKOTA
Royce King (605) 393-1720

TENNESSEE

WYOMING

TEXAS (NORTH)

UTAH
Rex Kennedy (801) 571-6183

VERMONT
Sebastian Lousada (802) 685-7724

VIRGINIA

OHIO
Michaeleen Rogers (419) 639-3673

OKLAHOMA
Tom Snowden, MD (405) 478-3197

OREGON
Kay Mahi (503) 543-6042

PENNSYLVANIA
Brenda Geesey (717) 854-2604

RHODE ISLAND

LEGISLATIVE VICE PRESIDENT
Janet Lilienthal (617) 542-7070

NEW HAMPSHIRE
F. Lawrence Brandt (603) 642-5074

NEW JERSEY
Carol Bauer (201) 662-1400

NEW MEXICO
Bil Parker (505) 473-2886

NEW YORK
Paul Gildersleeve (516) 922-1169

NORTH CAROLINA
R.M. Mack Long (919) 674-9328

NORTH DAKOTA

MAINE
Archie Fairbrother (207) 394-2252

MARYLAND
Roddy Gabel (301) 585-9647

MASSACHUSETTS
Dennise Cabral (617) 586-3293

MICHIGAN
Mike Underwood (517) 349-3438

MINNESOTA
Gary Michael (612) 588-5652

MISSISSIPPI
Jerry Pace (601) 781-2364

MISSOURI
Gus Piros (314) 837-3063

MONTANA
Fred Frey (406) 549-0530

NEBRASKA
Robert G. Travnicek (402) 821-2490

NEVADA

KENTUCKY
Thomas B. Angel, Jr., DVM (606) 371·4929

LOUISIANA

LEGAL COUNSEL VICE PRESIDENT
Gary Lilienthal (617) 542-7070

STATE COORDINATORS
Amy Worell, DVM/State Coordinator Chairman (818) 704-0223

IDAHO
Arnold Davis (208) 775-3609

ILLINOIS

1988·1989 OFFICERS
THOMAS C. MARSHALUPresident(703) 759-5978

PHYLLIS MARTINl1st Vice President (813) 839-4751 DAVIS KOFFRON/2nd Vice President (602) 268-9237
VICKI FLETCHER/ChiefFinancial Officer (206) 841-2705 KAYE BREDEHORST/Corresponding Secretary (703) 281-4136

VIC KI FLETC HER/Executive Secretary (206) 841-2705

REGIONAL VICE PRESIDENTS
Dallas D. Johnson/Northeastern (301) 540-6198 • Chuck Saffell/Southeastern (818) 722-0997

Bill Wilson/Mideastern (815) 568-5611 • James McCabe/North Central (612) 753-5241
Jack Clinton-Eitniear/South Central(512) 828-5306 • Opal Crosser/Western (602) 853-0348

Dick Dickinson/Northern California (408) 248-1641 • Linda Sun/Southern California (714) 688-4907
Jeri WrighVNorthwest(206) 838-9802

ALASKA
Jim Bauman (907) 344-0623

ARIZONA
Sunny Clarkson (602) 943-0614

ARKANSAS

ALABAMA

CALIFORNIA (NORTH)
Laurella Desborough (415) 372-6174

CALIFORNIA (SOUTH)
Alella M. Long (213) 596-7429

COLORADO
Susan Baker (303) 223-2452

CONNECTICUT
Walter J. Willoughby (203) 528-7296

DELAWARE
Diane Korolog (302) 762-0819

FLORIDA (NORTH)
Chuck Saffell (813) 722-0997

FLORIDA (SOUTH)
Tom Ireland (305) 968-4214

GEORGIA
Mimi Shepherd, DVM (404) 377-6319

HAWAII

INDIANA
Nicole Vander Heyden, DVM (317) 447-3372

IOWA
Carole Crate (515) 987-1075

KANSAS
Hal Prester (316) 788-4505
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The Lipochrome Canaries
Lipochrome canaries are light in

appearance. The agent that colors their
feathers is called "lipochrome." The
lipochrome group is divided into the
following varieties: 1) yellow, 2) white
dominant, 3) white recessive, 4) red
orange, 5) mosaic (dimorphic), 6)
ivory, 7) rose ivory.

Ivory and rose ivory are the only
lipochrome varieties which are sex
linked in character, and are recessive to
all other lipochrome varieties. For
example, if a yellow male is mated to
an ivory hen (see Figure 8), we can see
the results of the sex-linked inheritance
at work.

Figure 8 SCHEDULE FOR AFA BOARD OF DIRECTORS MEETINGS
Mark these dates and plan to attend!

I would like to suggest you study the
workings of the Punet Square thor
oughly. If necessary, read Part 2 of this
series of articles where a detailed
explanation of the Punet Square was
given. Once you understand the Punet
Square, a glance at it will reveal the
results of the mating in question.

For homework, complete all of the
possible matings for agate-Isabel and
yellow-ivory, using the Punet Square
method.•

February 17-19,1989
Winter Regional Meeting

(Presidents' Day holiday weekend)
Dallas, Texas (hotel to be announced)

for information call: Peggy PatriCk, TX (214) 350-4267
or Phyllis Martin, FL (813) 839-4751

August 8 thru 13. 1989
15th Annual Convention

Phoenix, Arizona - The Pointe at South Mountain Resort
Opal Crosser, Chairperson (602) 853-0348 or 853-0358
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