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Breeding History and Conditions
The park has a wide collection of

macaws, but of these only the Green
winged and the Scarlet have been
bred with success. Before mid-1990,
some of the macaws in the park were
housed in a display aviary measuring
48 x 23 x 12 feet, with a glass panel
for better viewing. Since then, the
breeding pairs have been transferred
to special breeding aviaries.

The display aviary was horne to
about 18 macaws. Some of the previ
ous breeding and the one discussed
took place in this aviary. Perches from
a rambutan tree (Nephelium) were set
up and, to satisfy the macaws's desire
for gnawing, additional acacia
branches were provided. Nest boxes
of various sizes and shapes were also
provided. These included tree trunks,
vertical and horizontal boxes and
even cylindrical concrete pipes. The
nest material provided for the nest
boxes was sawdust and for the pipes
it was saw-dust with mud.

Jurong Birdpark's first ever breed
ing of the Green-wings was back in
September 1985. This was about
seven years after acquiring the birds.
Exact dates were not recorded. As for
the follOWing years, there was no
breeding.

In November 1987, 2 eggs were
laid and hatched successfully. Unfor
tunately, in February 1988, the young
were eaten by a snake which had
entered the aviary through a damaged
drainage pipe. The snake was caught
and the pipe repaired. After this most
unfortunate incident, the pair did not
re-nest and stopped breeding for that
year. However, in February 1989, the

The Green-winged Macaw (Ara
chloroptera) is, next to the Hyacinth
Macaw, the largest parrot. In compari
son to the latter, it is about 10 cm (4
inches) smaller in body size, but its
powerful build, massive head and
large, powerful beak leave a lasting
impression. Although the Green
winged Macaw should be the aristo
crat of the macaws, it has never really
succeeded. In contrast to the Scarlet,
which is often confused with the
Green-winged, the latter has a facial
patch with rows of tiny red feathers.
Its red feather are also more crimson,
and, of course, there is no yellow on
the wings, simply blue and green.
This magnificent bird unfortunately
takes a back seat to the Scarlet and the
Blue and Gold Macaws in its popular
ity as a pet.

Its habitat is in close proximity
with the Scarlet, being a bird of virgin
topped lowland forests and edges,
mainly occupying bio-type up to an
altitude of 450 meters.

In the wild, the breeding season is
from November to December, in the
south, and from February to March in
the north. The general age of the
breeding pairs is never less than six or
seven years. There are even cases of
birds breeding at 12 to 15 years of
age. Hollow tree trunks and holes in
damaged palms very high above the
ground serve as nesting places. As
many as three eggs are laid in each
clutch, each egg measuring about 50
x 30 mm (2 inches x 1.25 inches) in
size. Incubation by the female takes
about 28 days. Rearing of the young
takes some 90 to 100 days. After leav
ing the nest, the young chicks remain
With the parents for a long time.
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pair nested again. Three egg were
laid but there was no record of the
hatching. The eggs were infertile.

In April 1990, the only pair that
had nested went into breeding again.
As there was no direct visual observa
tion on the actual egg laying, we had
to estimate the date of laying from the
date the chicks hatched. The pair had
chosen the pipe to nest in and this
was no surprise as they had always
used the pipe whenever they nested.
The pipe measured 40" high and 15"
in diameter with an entrance hole of
6". Incubation was solely by the
female although the male was seen
feeding the female during this period.
The macaws were very aggressive and
protective. The eggs hatched on the
18th, 19th and 20th of May.

The pair was allowed to raise the
young for the first two weeks and
when the youngest chick was 9 days
of age, all three were pulled out to be
hand-raised at the Park's Breeding
and Research Centre's (BRC) nursery.
The reasons for doing so were
because we did not want to lose the
nestlings, the aviary was to be
renovated and suitable macaws of
breeding age were to be housed in
off-exhibit breeding aviaries for
further breeding.
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Adult Diet and Hand-rearing Diet
The adult Green-winged Macaws

are fed in the morning on a diet of cut
up fruits such as apple, banana,
guava, papaya and vegetables sum as
lettuce, carrot and corn. In the after
noon, commercial parrot mixture
pl us Science Diet J Canine Mainte
nance dry pellets are given. Supple
ments such as Nekton2 E to stimulate
breeding; ekton MSA, a calcium sup
plement and ekton K for rearing of
young are given as required.

The hand-rearing diet consisted of
3 parts Science Diet ground dog
pellets and 1 part Cerelac3 with water
added to give the required consis
tency. The amount fed was 10% of
the chick's body weight. A bent tea
spoon was used for the feeding. After
each feeding, the chick's beak and
oral cavity were be cleaned with
dampened cotton buds.

A four-hour feeding interval was
established initially. On their 12th
day at the nursery, the diet was
changed to one of purely soaked
ground dog food. The young birds
consumed about 90 ml of food in two
feedings each day.

When the youngest was about 60
days old, all three were transferred to
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Green-winged Macaw
(Ara chloroptera)

hand-raised at the
Singapore Jurong

Birdpark, at 13 days
old. This is one of a

clutch of three that
were naturally incu

bated and hatched in
the nest.

The Green-winged Macaw at two months, with younger siblings. They were then just
transferred to a cage with a low perch during the day and offered soft fruits.

At 90 days, the macaw is now able to crack dog pellets and peanuts.
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a metal cage. The birds were then
offered the adult diet but twice a day
hand-feeding continued.

At day 84, the diet was supple
mented with Nekton B-complex to
prevent nervous debility and to sup
port metabolism in cases of vitamin B
deficiency illnesses to which they are
prone during weaning.

Hand-rearing Techniques
Our chicks were pulled out on May

28, 1990 at days 13, 11 and the
youngest at day 9. They were placed
in a plastic container lined with
shredded newspaper. This was in turn
placed in an Infant Isolette4 Incubator
maintained at a temperature of 28
degrees C. After being in the incu
bator for two weeks, the chicks were
transferred to brooders. The two
youngest were placed in a container
measuring 25 sq. cm in size. As the
oldest chick was very much larger, we
had to place him in another container.
In the brooder, temperature was
maintained at 26 to 27 degrees C with
the assistance of two 60-watt light
bulbs and a thermostat. Temperature
was read with a digital thermometers.
To regulate humidity, two bowls of
water were placed beside the chicks'
containers and a wet towel on top of
the brooder. All chicks were ringed
(banded) with closed leg-bands at day
13 to signify captive breeding.

Weight Fluctuation and
Behavior Study

Hand-rearing young macaws has
been a very educational experience.
We believe that data collection such
as daily weight records, photo takings
and personal observations made
possible by captive breeding and in
particular hand-rearing, allow an
aviculturist a unique chance to con
tribute scientific data which would
otherwise be difficult to obtain.

As weight records provide inval
uable information on the health and
development of the young, we take
the weight of our chicks daily, before
their first feed.

In comparing the weight graph of
each macaw young, we were able to
make several interesting observations
which show a close relationship
between weight changes and bird
behavior. The attached graph shows
the weight growth of our three
macaws, FOOl, F002 and F003, from
their entry into the nursery up to the
day they were weaned. Faa 1, the old
est, and F002, the second macaw, had
more or less similar weight gains but
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The HAGEN AVICULTURAL RESEARCH INSTITUTE (HARI) located in Rigaud, Quebec was
established in 1985 to study the captive breeding and maintenance of companion birds. At
present, the breeding colony houses 150 pairs of 40 various parrot species.

The birds are housed in separate, double door rooms incorporating the latest techniques in
environmental control.

• Insulated walls and ceilings are totally waterproofed with PVC plastic sheeting.

• Sloped poly-urethane concrete floors are drained to an environmentally secure
in-house septic system.

• Down draft ventilation is connected to a high tech air-to-air heat exchanger and
multiple fan system which prOVides fresh warm air.

• 400 watt sodium and fluorescent lights with timers prOVide photoperiodic
manipulation.

• Green House misting system prOVides continuous humidity control and a rain
like effect which the birds love.

• Large eight and ten foot suspended flights and gravity feeders prOVide privacy
and minimal human disturbance.

Research fields include disease control, pair bonding, nutrition and the influence of temperature,
humidity and light cycles on breeding. Progress has been rapid in the area of feeding research at
HARI.

Hagen's new VME seed line (Vitamin and Mineral Enriched) incorporates the most effective
supplementation for smaller bird species. HARI research determined that vitamin and mineral
enrichment of dehulled seed kernels was more effective than other industry methods, such as
coloring the outside hull or simply mixing seeds with poultry type pellets, which are often rejected
by the birds.

PRIME, a unique vitamin/mineral and limiting amino acid supplement which includes beneficial
bacteria and digestive enzymes, was al 0 developed by HARI. The formula is designed for birds on a
soft food or seed diet, ensuring that all essential nutrients are made available in the diet.

The TROPICA line of formulated, fruit flavored extruded foods for parrots is the direct result of
intensive nutrition research at HARI. The TROPICA line includes both a High Performance
formula for breeding birds, moulting or periods of stres and the Life-Time formula for normal
maintenance conditions. Both PRIME and TROPICA have been fed to HARI's own colony of birds
since 1985 with excellent reSUlts. Hari has raised many of the larger parrots and is presently
supplying pet stores
with tame babies.

Mark Hagen is Research
Director at HARI. He has
a Master of Agriculture
from the University of
Guelph and specializes
in Psittacine Aviculture.
His continued Research
includes Nutrition,
Incubation and other
Psittacine Aviculture
research projects.



Acknowledgements
Appreciation is extended to Dr. Imelda J.

Santos for advice on hand-rearing diet and
medication, and for taking the pictures; Mr.
Lim Hee, Asst. Curator (Operations). and Mr.
Nasir Munday (Bird Supervisor) for information
on the breeding pair; the research staff of the
Breeding and Research Centre at Jurong Bird
park, past and present, for their accurate data
records and invaluable assistance in the hand
rearing; Dr. S. Thiruchelvam, Executive Direc
tor, and Dr. H. M. Wong, Deputy Executive
Director, for their support and encouragement.

Products Mentioned in the Text
1. Science Diet Canine Maintenance: Adult

dog food, manufactured by Hill's Pet Prod
ucts, Division Colgate-Palmolive Company.

2. Nekton products: manufactured by Nekton
Products, West Germany.

3. Cerelac Wheat: Milk Cerelac for infant and
children, manufactured by Nestle, West
Malaysia.

4. Isolette Incubator: Nacro Scientific Air
Shields Division, Hatboro, Pennsylvania
19040 U.S.A.

5. Diehl Thermotron Plus: Digital thermom
eter, manufactured by Diehl Pte. Ltd., West
Germany.

6. Neosporin: Eye drops, maufactured by the
Wellcome Foundation of London, England.

7. Mycostatin oral suspension: Liquid Nysta
tin, manufactured by E.R. Squibb and Sons
Ltd., Hounslow, Middlesex, England.

chick observed to be biting perch
and preening itself; also made
attempt to hold long beans with its
toes and to consequently nibble
on it.

90 Able to crack dog pellets and even
peanuts. (Plate 4).

95 FOO 1 makes first flight of 15 m
across nursery room.

100 Syringe feeding introduced to
prevent food from entering the
trachea and also to speed up the
feeding process; behavior of bird
changes suddenly; becomes very
violent; refuses to eat and has to be
forced fed.

105-112 Amount of food fed in the morning
reduced by half to induce the bird to
eat.

115 Able to say "hello" and mimic other
sounds.

120 Bird brought outdoors to be given its
first bath; seemingly revelled in the
sprays of water and eventually con
cluded the event by preening itself in
the sun.

125 Feeding cut down to once a day;
now able to crack and eat the sun
flower seeds. From day 125 to wean
ing day, weight fluctuations limited
to a maximum of 5 g.

126-144 From day 126 to 144, FOOl fed very
little and from day 144 to 148, no
feeding done; the weight quite
stable; weaned at day 144 at 974 g.
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Stages of Development
Parent-incubated egg hatches; chick
is blind with very sparse white
down.
Chick left with parents.
Chick pulled out; eyes half opened;
pins emerging from wing sections;
very restless; called out loudly
during feeding; ringed at day 13
with closed leg band. No. JBPFOOI.
(Plate 1: day 13).
Commissure of beak beginning to
get dark; eyes fully opened; voice
louder; feed 3 times a day.
Pin feathers erupting on body and
wings; red pin feathers emerging
from stubs on head.
Red pins on tail and lore appearing
at day 24; feeding cut down to twice
a day; second down of grey feathers
more prominently visible.
Transferred to brooder from isolette
incubator.
Red and green feathers starting to
emerge from shaft on wings; red
feathers out of shaft at cheek area
below eyes; flaps both wings very
vigorously during feeding.
Chick more aware of movements
around it; calls out loudly upon
sight of people entering the room.
Feather growth on all parts of the
body developing quite continuously
except area below crop, which was
the last area to have stubs emerging
from. (Plate: day 51).
Transferred to metal cage measuring
36 x 24 x 24 inches with low perch
during the day; back into brooder at
night; diced fruits introduced with
ground Science Diet sprinkled over
it; also hand-fed with mashed
papaya and banana; at day 64, chick
perching steadily. (Plate 3: 2
months).
FOO 1 observed eating soaked dog
pellets.
Chick seen eating fruits; on examin
ing crop, some food found; weight
860g.
Red feathers cover area below crop;
chick almost fully feathered except
for the legs which are still bare.
Chick very active, characteristics of
which are climbing around cage
using beak and massive legs; left
overnight in the cage with a heat
lamp on during the night.
Feather growth completed by the
emergence of feathers on the legs;
except for the tail which has yet to
reach full length, it is complete in
appearance.
Chick at peak weight of 1159 g at
day 80; fed twice a day with 200 ml
of the hand-rearing formula.
Weight fluctuating; weaning period;

17

19-20

21-24

2-8
9-13

27-31

39

32-38

40-55

immediately, with Neosporin6 admin
istered to prevent infection. At day
36, F002 developed a white spot near
its tongue and it was diagnosed as
Candida albicans. Mycostatin7 was
applied for two weeks and the spot
cleared completely.

Development of
Green-Winged Macaw FOO1

Age
(days)
1

60-64

66

65

70-72

67

75

79-80

81 +

their behavior was very different.
Although F002 reached peak weight
earlier at day 77 weighing 1140 g, it
took a longer time to wean. The
graph also shows that F002 lost more
weight than FOO 1 before weaning.

FOO 1 was much more independent
than the younger two. It was
observed to be eating from the food
provided at day 66. In contrast, F002
always wanted to be hand-fed. The
graph also shows that when feeding
was cut for F002 to once a day, it lost
a substantial amount of weight.
Hence, we had to resume feeding to
twice a day.

Days 95 to 130 showed the most
weight fluctuation. This was the time
the chicks began preparing for their
first flight and entering the weaning
period. They all lost some weight
before they could actually fly at about
day 100 to 115.

The age difference between the
three chicks was only two days each.
Yet, when the two older chicks each
weighed about 500 g at around day
30, F003 was 150 g less. This rein
forces the point that chicks (such as
the two older chicks) that have the
advantage of being parent-raised for
the first 10 days or more gain the
extra weight that hand-rearing for
mula cannot match. No matter how
close we come to formulating diets to
substitute parent feed, we can never
replace the beneficial enzymes that
the chicks get through the parent,
which serve as a nourishment during
that critical stage of the chick's first
few days.

All three chicks weaned after losing
about 16 to 17 % of their peak
weight. We, at the BRC, allowed our
birds to lose 10-15 % of their peak
weight during weaning. When any of
them would lose more than 15 %, we
would increase the feeding amounts
once again. Sometimes however, the
larger parrots need to lose more than
15 % of their peak weight before they
are able to fly, so exceptions have to
be made. Weight loss cannot always
be taken as a sign of the bird being
unwell, because we consider other
factors like the age of the bird and its
stage. of growth (eg. first flight and
weanlOg).

Medications
Throughout their stay in the nur

sery, .all 3 chicks required very little
medlcaton..As macaws have very
~trong pUmplOg actions during feed
109, they Sometimes have food enter
ing the trachea. This is aspirated
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