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Lysine Requirement of Cockatiel Chicks

2821

20% Prcicin

7 14

Days

Figure 2. Growth curves of cockatiel chicks fed
various levels of lysine in experiment 2.
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fed 1.0% or 2.0% lysine survived and
grew well but not as rapidly as similar
chicks fed 20% protein from isolated
soybean protein supplemented with
methionine, as presented in the report
ofour first study.

After 14 days, when the group fed
2.0% lysine was shifted to the diet con­
taining 0.4 % lysine, growth continued
at approximately the same rate for 8
days, essentially in the same pattern as
the group fed 1.0% lysine for the whole
period. Meanwhile the group that was
shifted from 0.4% lysine to the 20%

RESULTS
In the first experiment, the groups

were fed the four levels of lysine to 14
days, at which time the results of
feeding the diets were clear. The lowest
level of lysine (0.1 %) permitted only
poor growth and survival, but 0.4%
permitted much better growth and
good survival, as shown in the growth
data of figure 1 and table 4. The groups
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were shifted to alternatives in order to
observe recovery or, in the case of one
group, the effects of imposing a defi­
ciency half way through the growth
period. Each bird was weighed each
day before the first feeding at 6 a.m.
Mortalities were recorded. Obser­
vations of feather pigmentation of all
chicks were made from the time
juvenile feathers could first be seen
through the skin at 10 days until the
experiments were concluded at
fledging.
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INTRODUCTION
Lysine may be the single most

important amino acid that affects the
protein nutrition of captive birds fed
practical diets. It is the essential amino
acid most often limiting in cereals and
other seeds which comprise the main
sources of nutrition for many caged
birds. A deficiency of lysine in the diet
of young domestic birds such as
chickens, quail and turkeys results in
poor growth and in failure to deposit
the normal dark melanin pigments of
feathers. Because body size and feather
color are important considerations
when assessing the value ofcaged birds,
lysine nutrition had a high priority
among problems that needed study.

This project was designed to deter­
mine the quantitative lysine require­
ment of young cockatiel chicks, based
primarily on growth. Feather pigmen­
tation was also studied. The basic
approach was to feed newly hatched
chicks diets in which the amino acids
were provided by mixtures of pure
amino acids in place of protein. The
lysine content of the diet could thus be
varied from low to high levels and the
effects on growth and feathering
determined.

Figure 1. Growth curves of cockatiel chicks fed
various levels of lysine in experiment 1. Chicks fed
0.4% lysine from hatching were switched to a 20%
protein diet at 16days of age. Chicks fed 2% lysine
were switched to 0.4% lysine at 14days of age.
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Figure 3. Growth response curves for experiments
1 and 2 based on body weights at 14days of age.
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MATERIALS AND METHODS
The management techniques used

here were virtually identical with those
we developed and presented in our
final report ofJune 1983 to the AFA
Research Committee: "Solid Food
Requirements and Water Tolerance of
Cockatiel Chicks from Hatching to Five
Weeks." The basal diet, presented in
Tables 1, 2, and 3, did not include
lysine, which became the single
variable in two feeding trials with
groups ofcockatiel chicks.

The levels of L-Iysine added to the
dry basal diet varied from 0.1 % to
2.0%. Each group of 12-17 chicks was
fed its diet from hatching to 14 days of
age or longer. One ofthese experiments
was concluded at 14 days, but then the
chicks were fed either the same diets or
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Experiment 1

Lysine(%)

01 0.4 1.0 2.0

Basal 978.0g 9780g 978.0g 978.0g

LysineHCI 1.1 44 11.0 22.0

Starch 20.9 17.6 11.0 0.0-- -- -- --

1000.0g 1000.0g 1000.0g 1000.0g

Experiment 2

Lysine(%)

0.2 0.4 0.6 08 1.2

Basal 988.0g 9880g 988.0g 988.0g 988.0g

Lysine HCI 2.0 40 60 8.0 12.0

Starch 10.0 8.0 6.0 4.0 0.0-- -- -- -- --
1000.Og 1000.0g 1000.0g 1000.0g 1000.Og

TABLE 1
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lE REGENERATEUR
ET SUPPLEMENT
VITAMINIQUE
POUR OISEAUX

AVAILABLE FROM YOUR
LOCAL PET SHOP

~AHAjGEN
"~#1 ®

.A high potenty multivitamin
~I diet supplement for all cage

J birds. Regular use will ensure
,Ii, that all essential nutritional
~?'. requirements puring a bird's
H' lifespanare fully met. Hagen
,..... Vitamin Supplement Condi·

tioner contains among other
ingredients VITAMIN A to pro­
mote health of plumage and
skin. Also to aid resistance to
disease. VITAMIN Dpromotes
strong bone formation in
young and nesting birds.
VITAMIN 0 & A promotes
quick moult and restoration
of plumage. VITAMIN B is re­
quired for health and growth
of the nervous systems.
VITAMIN C is vitally required
for resistance to infections
and disease. VITAMIN E for
mating birds and the preven­
tion of infertility IRON to pre­
vent anemia and increase the
synthesis of hemaglobin.

of 0.8% lysine was reached and when
maximum growth was obtained. As in
the first experiment, body weight at 14
days ofage was used as the criterion for
determining the lysine requirement, as
shown in Figure 3.

None of the groups fed the amino
aCid-containing diets grew as well as
those fed the protein-based diet. No
observable differences accounted for
this effect.

With regard to feather pigmentation,
no white or light feathers or parts of
feathers were observed in areas that are
normally dark. These observations
were made in birds in which growth
was responding to wide variations in
the lysine concentrations of the diets.

DISCUSSION
Until the experiments reported here

were performed no data were available
on the qualitative or quantitative
requirements of cockatiels or other
altricial birds for any amino acid. The
results obtained with respect to growth
effects are similar to those obtained
with poultry and rats, with cockatiels
apparently unable to synthesize lysine
and thus completely dependent on the
diet to supply it. After feeding several
dietary levels to groups of cockatiels
and noting the minimum concentration
in the diet that permitted maximum
growth, it was concluded that cockatiel

g/Kg

37.5
50.0
10.0
30.0

1.25
12.3
4.2

239.0
458.35
130.0

15.0
04

988.0

Lysine Diets

Total

protein diet grew rapidly and continued
to gain up to the weight expected by
fledging (80-90 grams).

The levels of lysine that had been
chosen for the second experiment were
based on the results of the first study.
The lowest level (0.2%) permitted only
slow growth (table 5 and figure 2), but
was better than 0.1% lysine in
experiment 1. Survival was also better
with 0.2% lysine (table 5). Groups fed
higher levels grew faster until the level

Ingredient

Soybean Oil
Cellulose
CaCO,
CaHP04 '2H 20
Vitamin Mix'
Mineral Mix 2

Choline Chloride (60%)
Amino Acid Mix'
CornStarch
Instant Clear jel4

Na2CO,
NaCI

I. Grau and Roudybush 1985
2. See Table 2 for mineral mixture.
3. See Table 3 for amino acid mixture.
4. Instant Clear jel-Food Starch-Modified.

National Starch and Chemical Co., Bridge­
water, Nj 08807.
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TABLE 4

Experiment 1

chicks require 0.8 % lysine in the solids
portion of the diet when that diet
contains approximately 20% protein.
This fairly high requirement is not
easily met by seeds alone, thus lysine is a
nutrient that is marginal in many diets
for breeding cockatiels that are feeding
chicks.

The lack ofeffect oflysine deficiency
on feather pigmentation is in marked
contrast to that documented in turkeys,
chickens and quail, in all of which
lysine deficiency results in formation of
feathers that lack melanin pigment. In
those birds, abnormal white feathers
are a diagnostic sign of lysine defi­
ciency. When we began the lysine study
we fully expected to see some effect of
lysine deficiency in feathers, so the lack
of effect was indeed surprising.
Because so many different dietary levels
of lysine were fed and such wide
differences in growth were obtained,
we believe it unlikely that any other
level would have resulted in white
feathers. At the lowest lysine level, mor-

tality was high and feather growth of
survivors was poor, but at moderate
levels while growth was slow feathers
did develop, and all appeared to have
normal pigment.

The growth obtained with the amino
acid based diet was less than that when
soybean protein was fed, but this is not
different from observations with other
young birds. In order to achieve good
growth in chicks, careful balancing by
trial and error of the various amino
acids was required, and even then the
intact protein produced better growth.

SUMMARY
The lysine requirement of cockatiel

chicks that were hand-fed from
hatching was found to be 0.8% of the
dry portion ofthe diet. This diet, which
contained amino acids equivalent to
20% crude protein, was fed at 7%

solids for 3 days, then 30% solids to
weaning. Poor growth and survival was
obtained with low levels of lysine, but
feather pigmentation was normal at all
lysine levels, and thus the effects of
lysine deficiency on the melanin for­
mation in cockatiels appear to differ
strikingly from turkeys, quail, and
chickens. It is concluded that satisfying
the lysine requirement ofyoung cocka­
tiel chicks may be difficult with
breeding diets based primarily on
seeds.
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TABLE 2
Growth ofcockatiels fed various levels oflysine from hatching to 14 days.

Mineral Mixture

Age (Days)

Lysine(%) 4 7 14 4-14

Number Mean Body weights (g) SurvivaI(%)

0.1 12 12 8.46NS· 11.61 a •• 17

0.4 13 12 9.88 27.70b
100

1.0 13 12 9.87 36.28c 100

2.0 13 10 10.57 35.71 c 100

• At 7 days no significant differences exist among groups at P <.01 by a one-way analysis ofvariance.
•• At 14 days groups not followed bythe same letter differ at P <.01. Significance was determined by

a one-way analysis of variance followed by a Duncan's Multiple Range Test.

mg/Kgdiet

297.00
97.00
20.00

9.00
2752.70
4950.00

9.00
0.66

323.70
644.00

12,271.06

Ingredient

Manganese sulfate MnSO•. H20
Cupric sulfate Cuso.· 5H20
Colbaltous acetate Co(C2H30 2)'4H20
Potassium iodate KI0 3

Magnesium carbonate MgC03

Dibasic potassium phosphate K2HPO.
Sodium molybdate Na2MoO. '2H20
Sodium selenite NaSe0 3'5H20
Zinc acetate Zn(C2H30,)2
Ferrous sulfate FeSO. "7H20

Total

TABLE 3

Amino Acid Mix

1. Supplied as the hydrochloride in experiment 1,
but as the free base in experiment 2.

14 December/January 1986

Ingredient

L-Arginine'
Glycine

L-Serine
L-Histidine'
L-Leucine
L-Methionine
L-Cystine
L-Phenylalanine
L-Threonine
L-Tryptophan
L-Valine
L-Glutamic acid
L-Alanine
L-Aspartic acid
L-Proline
L-Isoleucine
L-Tyrosine

g/Kgdiet

11
6
3
5

11
5
3
6
7
2
8

127
11
11
11
7

__5

Total 239

TABLE 5

Experiment 2

Growth of cockatiels fed various levels oflysine from hatching to 28 days.

Age (Days)

Lysine(%) 4 7 14 21 28 4-28

Number Mean Body weights (g) Survival(%)

0.2 17 15 7.38a • 9.13a 1O.17a 14.32a 20

0.4 17 17 8.91 b 16.30b 28.18b 44.02b
59

0.6 16 14 1O.99
bc 26.53c 48.39c

61. 55
c 64

0.8 16 14 12.00cd
31.55

d 55.60d 63.20c 79

1.2 16 15 12.41 d 32.89d 54 .78d 62.93c 73

• Body weights in the same column not followed by the same letter are significantly different at
P<.01. Significance was determined by a one-way analysis of variance followed by a Duncan's
Multiple Range Test.
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PLUS

HIGHLY CONCENTRATED COMPLETE DAILY VITAMIN MINERAL
POWDERED SUPPLEMENT FOR BIRDS. MADE OF THE FINEST
QUALITY INGREDIENTS WITH GREAT TASTE, IT'S ., AT FIRST
BITE!

K
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CARE

FOR EGG SHELLS THAT STAND UP TO BIRDS THAT SIT.
NECESSARY FOR ALL BIRDS EATING DIETS HIGH IN SEEDS.
SUPPLIES CALCIUM IN A SOURCE YOUR BIRDS CAN USE.
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PROTECT FRESH FOODS AND STORED SEEDS
FROM DANGEROUS BACTERIA, FUNGUS, AND
YEAST. SAFE AND DIGESTIBLE FOR BIRDS.

QUICKLY TRIM BIRD NAILS
WITHOUT BLEEDING.
INSTANTLY STOP BLEEDING
NAILS AND BEAKS CAUSED BY
CLIPPERS OR ACCIDENTAL
INJURY.

HIGH ENERGY· LOW FAT EMERGENCY
LIQUID DIET FOR BIRDS. IMMEDIATE
CALORIES AND NUTRITION FOR SICK,
INJURED, AND HANDFEEDING BIRDS.
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NUTRITION
STAT

J
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AND FOR

THE BEST

"DEAL"

OF ALL .....
TO HELP INTRODUCE
NEW PRODUCTS TO YOU:
BUY ANY PRODUCT OF YOUR
CHOICE AT THE REGULAR PRICE,
AND YOU MAY PURCHASE ANY
OTHER PRODUCT OF YOUR CHOICE
AT HALF THE REGULAR PRICE.*
OR ... ORDER THE
WINNING HAND AND
RECEIVE ONE OF EACH PRODUCT
FOR THE ONE TIME PRICE
OF ONLY $25.00 (RETAIL VALUE $44.50)

*BUY ANY PRODUCT OF YOUR CHOICE IN SECTION "A" AT THE REGULAR PRICE AND
RECEIVE ANY PRODUCT IN SECTION "B" AT THE REDUCED PRICE.

_____$6.00
_____$6.00
_____$7.00
_____$5.50
_____$20.00
_____$30.00

_____$3.00
_____$3.00
_____$3.50
_____$2.75
_____$10.00

SECTION "A" CHECK ONE
NUTRITION PLUS 60cc
CALCIUM CARE 90cc
NUTRITION STAT60cc
BLOCK LIQUID SPRAY 16 oz.
CAUTERY TRI M (All Purpose)
NUTRITION PLUS AVIARY SIZE

SECTION "8" CHECK ONE
NUTRITION PLUS 60cc
CALCIUM CARE 90cc
NUTRITION STAT 60cc
BLOCK LIQUID SPRAY 16 oz.
CAUTERY TRIM (All Purpose)

THE WINNING HAND: D CHECK HERE FOR ONE OF EACH
PRODUCT LISTED IN SECTION "A". (Retail Value $44.50)
AT THE INTRODUCTORY PRICE OF ONLY $25.00. (The Winning
Hand DOES NOT include The Aviary Nutrition Plus).

SEND CHECK OR MONEY ORDER TO:

PHOENIX UNLIMITED
P.O. BOX 151643, Irving, Texas 75015

(214)255-8208

NAME _

ADDRESS _

CITY/STATE ZIP _

PHONE# with Area Code (__) _


