


An opaque screen attached to the sides of each
enclosure prevented birds in one enclosure from
observing feeding behavior in others. Several perches
were provided in each enclosure, and roofing provided
shelter from sun and rain. Water was available at all
times. Study subjects were adult European starlings,
trapped locally (Alachua County, Fla.) and held in
captivity 2 weeks before testing.

Test Food

We prepared test concentrations of 0.3% and 1.4%
a.i. (g/g) on Purina Layena® Etts (Purina Mills, St.
Louis, Mo.) by adding the appropriate amount of
DMA (38% a.i., g/g, in a starch matrix; National
Starch and Chemical Co., Bridgewater, N.J.) to 1 kg
of Layena and mixing for 5 minutes in a rotating
tumbler.

Eyespots

We painted 8 pieces of waferboard (30 x 40 cm)
white on both sides and added pairs of eyespots (16.5
cm outer diam) to 1 side of 4 boards. Each eyespot
consisted of an inmer ’pupil’ (7.5 cm diam) painted
black surrounded by an ’iris’ painted red. Throughout
all trials the boards were suspended by string on the
inside of the enclosures just above and 30 cm behind
the food bowls. When the eyespot pattern was not
being tested, the plain white side faced the birds.
During tests of the visual stimulus, the eyespot pattern
was turned toward the birds.

Evaluation of DMA-eyespot Combinations

We evaluated 5 treatments: eyespots alone, 0.3%
(2/g) DMA alone and with eyespots, and 1.4% DMA
alone and with eyespots. Each treatment was tested
against 4 separate groups of starlings (n = 4
birds/group). We tested starlings in groups because in
the field this species normally feeds in flocks. At a
given time, each of the 4 test enclosures received the
same treatment. The sequence of testing the 5
treatments was determined randomly.

On the morning of day O, starlings were removed
from their group holding cages (1.3 x 1.3 x 2 m) and
assigned randomly to the 4 test enclosures. At 1530,
maintenance food was removed. On Day 1, at 0800,
each test group received 2 ceramic bowls (9 cm deep)
of food, one on each side of the partition. One bowl
was designated at random as treated, the other as
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control. Each bowl held 150 g of maintenance food.
Two other bowls, identical to the test food bowls, were
placed outside the enclosures and their mass
determined before and after feeding trials to determine
moisture gain or loss. Consumption estimates were
then adjusted to correct for the effects of moisture.

Over the test food bowls, we suspended 50 x 65
cm metal trays to reduce fouling by excrement and to
protect from rain. At 0900, the bowls were removed
and the birds remained ‘»ithout food until 1000 when
the 2 food bowls were again presented but with
positions reversed. At 1100, test bowls were removed
and their mass determined, and separate bowls of
maintenance food were again provided until 1530. We
then withheld food until 0800 the next morning.

On day 2, we applied the treatment following the
same schedule as on day 1. Except for the eyespot-
only treatment, the treated bowl contained DMA-
treated food. The control bowl always held untreated
food. The treatment was applied at one feeding station
(randomly determined) during 0800-0900 and then
switched to the other side during 1000-1100.

Evaluation of Eyespots Alone

We conducted a follow-up evaluation of eyespots
alone. Following 3 days’ acclimation to the test
enclosures, food consumption by 4 groups of starlings
was measured over a 24-hour baseline period. Then
eyespots were presented at the feeding station preferred
during the 24-hour baseline period. The eyespots were
left in place, and we measured feed consumption at 2,
24, 48, and 72 hours. We calculated preference ratios
by dividing consumption from the bow] at the initially
preferred feeding station, where the eyespot pattern
was placed, by total consumption.

Analysis

For the DMA-eyespot evaluation, we replicated
each of the 5 treatments 4 times, with a different group
of 4 birds used for each replication. To assess the
effects of the treatments on food consumption, we used
a 3-way repeated measures ANOVA.

In the eyespot-only evaluation, we compared
baseline preference ratios and those at 2, 24, 48, and
72 hours against the null value of 0.5 (indicative of
indifference) using 2-tailed t-tests. Ratios below 0.5
indicated possible avoidance of the eyespot pattern.
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