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Birds damage thousands of tons of rip-
ing cereal grains worth millions of dol-
lars annually in Africa. In Sudan, Denver
“iWildlife Research Center (DWRC) per-
Monnel are working with the Ministry of
Agriculture to reduce crop losses to de-
predating birds. Although the red-billed

quelea (Quelea quelea) is the primary |

pest in most of the countries, many other
pecies also cause severe damage (Anon.
1980). In Sudan these other species in-
clude village weavers (Ploceus cuculla-
s), golden sparrows (Passer luteus), red
shops (Euplectes orix), and occasion-
ly masked weavers (Ploceus taeniopte-
). : o
The control measures used by the Su-
dan Plant Protection Department are di-
cted at population reduction of highly
gregarious species (such as quelea)
through the aerial application of the avi-
de fenthion (0,0-Dimethyl O-[3-methyl-
methylthio)phenyl]phosphorothioate).
Because of the potential primary and sec-
‘ondary poisoning problems posed by fen-
ion, development and application of an
alternate control chemical is desirable.
ur objective was to determine the
sceptibility of 4 species of birds (which
damage cereal crops in Sudan and certain
ther African countries) to 3 chemicals
gularly used in bird damage control in
%ghe United States (Dolbeer 1980): the
avicide, Starlicide (3-chloro-4 methyl-
enzenamine); the repellent, methio-
b (3,5-dimethyl-4-(methylthio)phenyl

methylcarbamate); ‘and the frightening
agent, Avitrol (4-aminopyridine). Our
laboratory tests were designed to indi-
cate the potential of Starlicide as an avi-
cide in Africa, help explain the variable
results obtained with methiocarb, and
provide a basis for initiating field trials
with Avitrol.

" Starlicide has not been investigated for
use in Africa because of its apparent lack
of toxicity to some African species (Schaf-
er et al. 1973). Methiocarb has proven to
be an effective repellent in many farming
sithations and is gaining increasing ac-
ceptance throughout Africa (Bruggers et
al. 1981), the United States, and New
Zealand. Inconsistent field results, how-
ever, possibly due to differences in sus-
ceptibility of the bird species (Bruggers

1979), has slowed its development in .

some countries. Avitrol has not been ex-
tensively integrated into crop protection
programs in Africa.

METHODS

Fourteen village weavers, 38 golden
sparrows, 20 red bishops, and 21 masked
weavers were imported from Sudan to
DWRC during 1980 and held under strict
quarantine in an aviary (2.4 X 2.4 X 3.6
m) for 3 months, in compliance with U.S.
Department of Agriculture requirements.
All birds had access to water, grit, and a
1:1:1 mixture of whole millet, whole-
grain sorghum, and Purina Game Bird
Chow. A photoperiod of 12 L:12 D, with
15-minute “dawn” and “dusk” periods,
was used continuously.

After quarantine, the birds were placed
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by species in communal wire mesh hold-
ing cages (53 x 25 x 38 cm), with no
more than 10 birds/cage. Each bird was
leg-banded for identification. Food avail-
ability and photoperiod were the same as
during quarantine. For the toxicity and
repellency tests, individual .birds were
placed in wire mesh cages (15 X 23 X 30
cm) that were divided with a wire mesh
wall to form 2 cages 15 x 23 X 15 cm.

Repellency Test

Test methods were similar to those de-
scribed by Shumake et al. (1976) and
were based on the original methods of
Starr et al. (1964) and Schafer and Brun-
ton (1971). Potential tests birds were fed
only hulled prosso millet for 5 days, and
then offered a choice of millet or a 1:1:1
mixture of sorghum, millet, and Purina
Game Bird Chow for 2 days. After this
conditioning period, each bird was pre-
tested for 19 hours on about 40 millet
seeds. Only birds that ate all the millet
seeds were used for further testing. Birds
had continuous access to water.

Millet for the repellency tests was pre-
pared by adding the amount of methio-
carb required to achieve the desired ap-
plication level in 5 ml of acetone to 100
g of millet, shaking to mix and venting to
evaporate the acetone. Individual pre-
tested birds were offered 37 treated mil-
let seeds for a 19-hour period (12 D:7 L),
then returned to the communal cages
‘containing their maintenance diet. The
number of millet seeds remaining in each
test cage was counted, and birds that con-
sumed <18 seeds were considered re-
pelled. If one-half or more of the birds at
the initial treatment level were repelled,
9 additional one-half log step lower treat-
ment levels (0.032 and 0.32%) were used.
If less than one-half of the birds were re-
pelled, the next treatment level was a
one-half log step higher (0.32%). De-

6 individuals of each of the other species

" limits (CL) by using the Thompson-Weil

pending on the results from these tests’
and the availability of pretested birds,
treatment levels for additional birds were
raised or lowered in increments of one-
fourth log step: Four village weavers and

Specit
avg wt
range

were tested at each level. We calculated
repellency indexes (Rs,’s), median effec-
tive dose (EDj,), and 95% confidence

method (Thompson 1948, Thompson and
Weil 1952, Weil 1952).

Toxicity Test .

Test methodology was based on that
previously described by Schafer et al.
(1973). Two hours before dosing, each
bird was weighed, classified as to. sex,
then fasted until the time of dosing,
Acute oral LD;’s were determined by
gavage with propylene glycol solutions of
technical grade chemicals prepared, so
that the dose volume of liquid adminis-
tered (in ul) was twice the bird’s weight
(in g). A microsyringe with a short length
of polyethylene tubing attached to a hy-
podermic needle was used to administer -
the solutions. The tubing was introduced
into the esophageal opening and the gas-
trointestinal tract until resistance was
reached. Birds were individually caged
and observed closely for 4 hours after
dosing for signs of toxic effects, then giv-
en water and maintenance diet. They
were observed during the next 5 days for .
mortality, immobility, and other signs of :
toxicosis; all survivors were returned to
the communal cages.

Two birds per species were initially :
used at each treatment level. Two addi-
tional birds were tested at each level &
when they were available. Survivors
were used again after a minimum rest §
period of 2 weeks. Initial LD, treatment
levels for Avitrol and methiocarb were 10
mg/kg, and for Starlicide 100 mg/kg: .

more ea:
quelea ¢
-importa
tioned L
the succ-

sible tha
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Table 1. Feeding repellency of 5 species of African birds to methiocarb-treated millet seeds.

s LT

Treatment level (%)

R m b

Number of birds repelled/number tested

- Golden sparrow

Species, (percent of food offered that was consumed) ’ .
- avg wt and Ry 95%.CI
1 | range (g) 0.010 0.018 0032 0.056 0.100 0.178 0.316 0562 - (%) (%)
s & & Village weaver 04. 24 34 0.063  0.038-0.100
1 : . 34.9 (27.0-40.0) (83.8) (64.9) (46.6)

2/6 4/6 3/6 506 . 0.178  0.075-0.420

14.4 (13.0-16.5) 7 (64.9) (41.9) (45.1) (14.0)

: ' Red bishop U6 566 46 - 0.133  0.077-0.230

l - 15.2 (12.4-19.2) (82.9) (28.3) (3L1)

l  Masked weaver - 906 36 6/6 0.076  0.029-0.200
20.1 (17.0-24.0) - (73.9) (57.7) (14.9) ,
‘Red-billed quelea® 0/5 45 4/5

21.5 (18.0-25.0)

4/5 0.015  0.011-0.021

2 From Shumake et al. (1976).

Treatment levels were increased in pro-
gressive one-fourth log intervals until
both birds of a species died and were de-
creased by similar intervals until none of
the birds was dead or immobilized. We
calculated LD;y’s and TIL,’s (temporary
immobilization) by using the Thompson-
Weil method (Thompson 1948, Thomp-
son and Weil 1952, Weil 1952).

RESULTS AND DISCUSSION
* Under laboratory conditions, Ploceus

ensitivity to methiocarb. These species
‘were, however, 4.2-11.8 times less sen-
sitive than red-billed quelea (Table 1).
"~ This may explain some of the inconsis-
tent results obtained in methiocarb feld
‘trials in Sudan and other African coun-

* servations during other field trials in Af
Tica suggest that these species may be
more easily repelled by methiocarb than
quelea (Bruggers 1979), indicating the
importance . of the many factors men-
tioned by Martin and Jackson (1977) to
the successful use of repellents. It is pos-
sible that the smaller, less dense, and less

i J. wildl. Manage. 46(2):1982

weavers, golden sparrows, and red bish-
ops all showed differences in repellent

. tries involving these species. Some ob-.

cohesive social feeding patterns of these
species, compared with those of red-
billed quelea, may account for the greater
field efficacy of methiocarb when these
species are involved.

The LDj,’s of Avitrol for all 4 speces
were less (1.78-4.22 mg/kg) than the LD,
previously determined for quelea (5.62
mg/kg; Table 2). All 4 species exhibited
typical Avitrol distress behavior, and
ED,’s for distress were similar to the
LD;,’s for all species except the golden
sparrow. Similar distress reactions were
observed during outdoor aviary tests in

-Senegal in 1976 with golden Sparrows,
red bishops, and village weavers (Brug-
gers, pers. observ.).

Only a few field tests have been con-
ducted in Africa with Avitrol, principally
because the lethal and distress-eliciting
dosages for most of the pest species were
unknown and because safe baiting pro-
cedures or chemical application proce-
dures need development. Two prelimi-
nary tests in Chad and Kenya in 1973
showed that golden sparrows, red bish-
ops, red-billed quelea, black-headed
weavers (Ploceus melanocephalus), and
‘chestnut “weavers (Ploceus rubiginosus)
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Table 2. Lethal and effective dosage levels of methiocarb, Avitrol, and Starlicide for 5 species of African birds.

when broadcast at 1 and 10 kg/ha in field
edge shelterbelts (DeGrazio 1973).
These birds exhibited typical Avitrol dis-
tress behavior, but flock mobbing action
was not observed. The results of these
tests, in conjunction with our laboratory
data, indicate that further field investi-
gations of Avitrol baiting techniques,
such as spraying part of the crop (border
rows) or alternative grain, may result in
effective Avitrol-induced fright re-
sponses.

Starlicide was less toxic to the 4
species we tested than to red-billed que-
lea (Table 2). Because these species were
relatively insensitive, Starlicide does not

seem to offer a satisfactory alternative to.

other, more toxic avicides.
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Village weaver - _~_ e ]A’E
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POTENTIAL SECONDARY HAZARDS OF AVITROL BAITS TO
SHARP-SHINNED HAWKS AND AMERICAN KESTRELS
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* Avitrol® is the registered trade name of
" a number of proprietary bird control
products containing the active ingredient
+"4-aminopyridine (4-AP). Several formu-
" lations of Avitrol are available to pest
-+ control applicators for use in agricultural
- areas. Although individual treated bait
particles contain from 0.5 to 3.0% 4-AP,
the amount present in the 14 federally
registered products ranges from 0.3 to
1.0%, depending on the proportion of
treated to untreated particles in the
ready-to-use baits. Individual birds in
depredating flocks ingesting 1 or more of
the treated particles exhibit erratic be-
havior which frightens other birds in the
- flock. Numerous published references
.are available which describe the use and

J. Wildl. Manage. 46(2):1982

results of 1 or more of these products un-
der a variety of conditions (Goodhue and
Baumgartner 1965, DeGrazio et al. 1972,
Stickley et al. 1972, Dolbeer et al. 1976,
Stickley et al. 1976, Besser and Guarino
1977, Knittle et al. 1977, Mott 1977, Stick-
ley et al. 1977, Besser 1978, Woronecki
et al. 1979).

Acute oral toxicities of 4-AP to terres- .

trial vertebrates.are high (Schafer et al.
1973), but the chemical is apparently tol-
erated when ingested or administered at
subacute or chronic levels over extended
periods of time (Schafer et al. 1974, 1975;
Schafer and Marking 1975). Although the
subacute and chronic toxicity data are not
substantial, they indicate that secondary
poisoning (intoxication resulting from the
ingestion of the body tissues of prey
species containing 4-AP or its metabo-
lites) of a variety of avian and mammalian
predators or scavengers should not occur.’
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