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Bird damageeto agriceltore occurs through-
out the world and wvolves many of the sume
crops and genera of birds (De Grazio 1978).
Numerous devices have been nsed o seare or
repel birds from crops. In developing coun-
tries, these mclade such tradwional technigues
as drums, ¢ourd or can rattles. whips. plastic
aid cloth streamers, and flags (Ruelle wnd
Bruggers 1982). o developed countries, more
expensive and sophisticated methods are usedd.
including auditory devie ossach as distress calls.
exploders, or noise hombs (Mott 1986, Wright
1982), and visual devices such es lashing lights,
scarecrosey, helinm-filled balloons  Kalimbach
19457, model hawks Hothem and Deltaven
1982). wires. or menofilument line (Amiing
1954, Blokpoel and Tessier 1993, Laidlaw ot
al. 1984). Visual and anditory techniques o
scare birds often are efiecdve Tor only a shert
time before birds habituate to thons, Becanse
such sww_uslmll) are relatively m-
expensive (particalarty traditional ones), safe,
simple to use. and generally obtainable (the
requirements necessary for use in developing
countries), promising new devices should be
evaluatea as they become available,

We evaluated the effectiveness of  Bird-

Scaring Reflecting Tape®', a material fabri-
cuted and marketed in Japan. This tape is an
elustic, transparent, svnthetic resin filim to
which a silver metal layer is applied by vapor
deposition, then coated with a colored syn-
thetic resin (in this case rec 1. Other colors also
are wvailable, The 3-laver tape is 0.025 mm
thick

rofls. The tape reflects sunlight to produce a

1 e wide, and sold o0 82- or 100-m

flashing effect and. when stretehed, it pulsates
and produces o loud. homming, or sometimes
thunder-like noise in the wind (Fig. 1), I Ja-
pan it is called “Boh-choh™ or “Tori-oi™ tape
ard is popular with Twrmers o protect rice
tiekds from Juva sparrows (Padda orysivora.
Hovwever it nas net been systematically eval-
nated o Juva sparrows v Japan (K. Naka-
Natl

murt), or on other pest birds in the few

AN Heeo Center, Jupan, pers. com-
couniries—Kenva, Thailkind. and Saudi Ara-
bia-—where it apparently also is used. This tape
is manufuctured by several conpanies in To-
kvo, Japan including Yamani-Sangyoh Co.,
Ltd . 1-25, Saikudani I-chome, Tennohji-Ku,

"Relerence to trude names does not imply Us. Gov-
ernment endorsement.
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Fig. 1. Bird-Scuring Reflecting Tape* iastalled above
a sunilower field in Bangladesh.

Osaka, Japan, and distributed by several oth-
e, Leluding Maruzen Trading Co., 1AL, %
Fuji-Bldg. 39-2, Ueshio-Cho. 2-chome, Mina-
mi-Ku, Osaka, Japan, and Nishizawa Ltd.. To-
kyvo Branch, 12-5, Kodenmacho Nihonbashi,
Chuo-Ku, Tokvo, Japan (K. Hashimolo, Nish-
ivawa, Lid. and K. Nakamura, pers. com-
mun. ).

METHOLS

Trials were conducted between Mareh 1984 and
March 1985 at agricnltural research stations in Bangla-
desh, the Phillippines, and India and at national wild-
tife refuges in the United States,

Bangladesh

oty

On 30 March 1954, we installed reflecting lage over
a 1,200-m% sunflower plot that was Being heavay dam-
aged by rose-ringed paral eets (Psitticula krameri) al
the Regional Agricultural Bescarch Station (RARS
Jessore, The tape was tied to the tallest heads at both
ends and in the middle of the 40-m lony plot at 3-m
intervals perpendicular to the prevailing wind diree-
tion. The tape was stretehed relatively tighthy and
slightly twisted, cansing it to produce pulsating reflec-
tions and humming sounds. Damage was evaluated on
all sunflower Leads in the field at the beginning and
end of the triad using a plastic template (Dolbeer 19755,
Birds were counted as they were flushed from the ficld
at 30- or 60-min intervals from D600 to 1500 on 29
and 30 March, before the tape was installed and for
15 days postinstallation.

We also initiated a concarrent trial in 2 plots of
foxtail millet being damaged by 100-200 munias
(Lonchura spp.). The 1illet plots were separated by o
20-m-wide strip ¢l barley. Rellecting tape was .-
stalled over Plot 1 (900 %) just above the crop at 5w

intervals on 30 March; on 3 April 1984, it was removed
and installed over Plot 2 (700 10 On 8§ April, tape
was reinstalled over Flot 1 so that both plots had tape
for an additional 4 davs. Between 10 und 15 bird counts
were made daily from 0600 to 1509 during the 13-day
triai.

In the third trial at Jessore (April 1988 reflecting
tape was tested over 1ol 2 plots of corn (maize) beng
damaged by parikects, The 2 plots were 0.28 he (with
tape) and 0.08 ha {without tape), 32 mapart, and in
the swine maturation stage. On 56 April 1984, the tape
was installed at S-nvintervals in parallel rows by ai-
taching it to the tips of stalks. Bird counts were made
1o times daily (0600-1500) fer 15 davs after installing
the tape.

At the Bangladesh Agricaltuzad Research Tustitnte
(BARDL Joydebpur, tope vas evaluated between 9 and
29 May cver corn that was heing attacked by jungle
crows (Corvus macrorhynchos) as they returned to their
night roost. One 0.5-ha plot was protected with reflect-
ing tape tnstalled on 10 May 1954 in parallel rows,
m apart, and another 0.10-ha plot was unprotected.
Plots were about 130 m apart Dimage was assessed
incach plot on L4 May 1984 by counting damaged
and undamaged ears in the taped plot and all cars in
257 of the rows in the untaped plot At harvest (29
May 1984). all damaged and andamaged cars in both
plots were counted, Bird counti were pade at 30-min
wtervals from 1330 19 1800 daily from 9 May 1984, 6
davs betore installing the tape, antil harvest,

Ehilippines

Twa trials were condncted to proteet ripening sor-
ghum from Furopean tree sparrows (Passer mositan-
us) and munias at fields provided by the University of
Philippimes at Los Banos (UPLB) at the International
Rice Research Tustitute (RRD. In the first trial, reflect-
ing tape was sucpended from 2 5-00 poles placed at
S-mintervals in 6D mof a1 ha Edd on 9 Aprit 1984,
Rird commts were made at 30- or 66-min intervals at
random time periods for 2 davs pro-inst dlation and 6
Javs postinstallation

Inthe second trial, reflecting *ape wos installed over
Lof 20.08-La plots of ripening sorghum, separated by
a 3-m-wide unplanted haod Bird ¢cmts were made
at ranaora time periods for 14 days belore installing
the tapes on 24 April 1954 and for 9 davs afterwards.,
The tape was firstinstalled W T-mvintervals, then after
3 davs installed b 5-mintervins untl the »nd of the
trial one 3 May. Bird damiage was visuadly estimated
on 57100 randomly selected sorghum heads in each
plot when the tupe was fiest installed and again at the
end of the study, Wind velodity was recorded with a
portable, hand-heldd Dwver wind meter during, each
bird count.

India

e e
Trials were conducted o protect sunflowers from
rose-ringed parakeets at the Agricultural Research In-
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Fig. 2. Average number of birds counted at 30- or

60-min intesvals (n = 10-14/day) in a 1,200-m? sun-
flower plot before and after installing Bird-Scaring Re-
flecting Tape™® over the entire plot at noon on 30 March
J984 at Regiona! Agricultural Rescarch Station, Bang-
ladesh Agricultural Research Institute, Jessore, Bang-
ladesh.

stitute, Rajendranager (Hyderabad), during Novem-
ber and December 1984, and sweet corn from para-
keets and house crows (C. splendensy at the Agriculiural
Research Station, Amberpet {Hyderabad) during Feb-
ruary-March 1985 At Rajendranager, 7 25-m strips
of tape were installed on 22 November 1984 in parallel
rows at 3-m intervals above the 20 x 25-m sunfiower
plot; tape was removed on 14 December 1984, At Am-
berpet, 3 7-m strips of tape were similarly installed on
22 February 1985 above the 10 >0 20-m sweet corn
plot; tupe was removed on 6 March 1953, At each
station, 1 plot identical in size to the taped plot and
Z30 m away was left untaped. Both crops were in
carly maturation siage and free of bird damage when
the tape was installed. Both plots at cach trial site were
harvested when the tape was removed to determine
vield. Bird counts were made daily for =7 days after
installing the tape.

United States

Trials were conducted to protect ripening corn from
red-winged blackbirds (Agelains phoeniceusy and vel-
low-headed blackbirds (Xanthocephalus xanthocepha-
lus) at Sand Lake National Wildlife Refuge (SLNWR)
in South Dakota, ripening finger millet from red-
winged blackbirds at Ottawa Nationul Wildlife Re'-
uge (ONWR), Lucas County, O, and sunflowers
from American voldfinches (Carduelis tristis) in Erie
County, Ohio.

AUSLNWR, 13 strips (100 m cach) of reflecting tape
were suspended on 4-m poles (7 em diam) in a 1.3-ha
section of a 6 8-ha field on 26 August 1984, The trial
plot was adjacent to a marsh and bordered by trees,
Eleven 100-m strands of tape were placed in parallel

rows ut 10-m intervals in the field perpendicular to the
marsh. Two strands were placed along the field’s bor-
der adjacent to the roost. Under maximum wind ve-
locity of 32 km/hour, the tape bowed about 5 m and
rose and fell 3 m. Damage (De Grazio et al. 1969) was
assessed on 1.8-m* plots at 28 randomly selected lo-
cations i the field on 23 August, before the tape was
installed, at the time it was installed, and 8, 6, 10, and
15 days after it was installed. Birds were counted sev-
cral times daily from 23 August 1984 until the end of
the trivd on 10 September 1984

At ONWR, tape was installed on 21 August 1984
over b 1,500-m? plot (Plot B) in a 6,500-m? field of
millet in the milk and early maturation growth stages.
Two other plots (1,500 m? cach; Plots C and D) were
left untaped. All plots were seperated and bordered
by 3G0-m? buffer areas. Three 150-m-long, paralle]
rows of tape were suspended from poles at 5-m inter-
vals, perpendicular to wind direction, about 30 ¢
above the crop on Plot B, Plots with and without tape
were demarcated by vellow flagging. The millet field
was bordered by suntlowers, sweet corn, trees, and
shrubs on alt 4 sides. At 2- to 4-dav intervals, birds
entering und leaving plots were counted at 5-min in-
tervals for 2-3 hours between 1630 und 1430 on 2 davs
before treatment and 7 days after treatment. Ve av-
erage weight (g) of damaged and nndamaged panicles
was determined before and after installation by col-
lecting 3 millet heads every 5 malong a diagonal tran-
seet through each plot (75 heads/plot). Twenty of these
75 heads, plot also were scored as damaged or undam-
aged (incidence) and visually classed into damage cat-
egories 0-25, 26-50, 51-75, aud 76-100%.

In Erie County, Ohio, 3 sunflov.er varieties were
planted ina 0.4-ha field oo 8 July, On 24 August 1984,
9-14 days before the varieties flowered, 28-m-long
strips of reflecting tape were suspended above sunflow-
er rows from 2. 1-m poles at 4.6-m intervals in a 0.17-
ha area of the 0.4-ha field. The taped plot was sepa-
rated by a 26-m buffer zone from a similar-sized,
untaped plot. All 3 varieties were in cach plot. The
plots were visited at least 3 times weekly between 2
September 1984 and 2 November 1984 to ¢ount birds
and repair broken, tangled, or loose strands of tape.
On 26 October 1954 and 2 November 1984, bird dam-
age was estimated (Dolbeer 1973) on heads of 40 ran-
domly selected plants from the center of each variety
in the taped and untaped ends of the field.

RESULTS AND DISCUSSION
Bangladesh

Rose-ringed parakees Lad caten 23% of all
sunflower seeds in the trial plot at Jessere at
the time reflecting tape was installed on 30
March. Before the tape wus installed, an av-

Lo .
erage of 12 rose-ringed parakeets and 6 house
sparrows (P. domesticus) fed/observation.
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Fig. 3. Average number of munias counted at 30- or — Fig 4. Total number of birds connted 10 times daily

GO-min intervals (0 = 6-14 day) in 2 foxtail millet
plots betore ana after instailing Bird-Scaring Reflect-
ing Tape® over Plot 1 on 30 March 1984, Tape was
removed and installed over Plot 2 at noon on 3 April,
and both plots were taped en 5 April. Study was con-
ducted at Regional Agricultural Research Station,
Bangladesh Agriculural Research Institute. Jessore
Bangladesh.

Birds fed regularly throughout the dayv but
numbers peaked during carly morning and late
alternoon. For 153 days after the tape was in-
stalled, virtnally no parakeets entered the plot
(Fig. 2), and no additional damsge occurred,
Several sparrows occasionally re-entered the
plot, flving in beneath the ribhon to feed on
seed on the ground. A flock of 15-25 parakeets
remained in the area, loafing in palms sur-
rounding the sunflowers. Althongh they often
approached the sunflowers, they alwavs re-
turne< to the pahns, then fed in wheat stubble
in an adjacent field. This effect was staking
because parakeets generally are difficult to re-
pel from sunflowers, especiallv after they es-
tablish feeding patterns.

In the trial to repel a resident population of
100-200 munius from plets of foxtail millet,
the reflecting tape caused birds to move be-
tween taped and untaped plots (Fig. 31, Birds
swilched plots 2lmost immediately cach time
the tape was moved. The morning the trial
began (30 March), an average of 13 birds,
count were feeding in Plot L. For 4 days after
the tape was installed, no birds fed in the plot,
but 20 to 24 birds/count fed in Plot 2. At noon

C-hour intervals) in 2 corn plots at Bangladesh Agri-
cuitural Research (nstitute. Jesiore, Bangladesh, due-
ing April 1984. Bird-Scaring Reflecting, Tape™ was in-
stalled at 4-m intervals above Plot 10 Plot 2 was left
untaped.

on 3 April when the tapes were switched to
Plot 2, muanias immediately began feeding in
Plot 1. However, on 8 April wren both plots
were covered with tapes, munias fed in both
plots, reaching a peak of 60 birdscount in
Plot 2 and 35 birds;count in Flot 1. These
results suggest that reflecting tape can repel
munias from individual millet fields if an al-
ternative food is availuble,

In the third trial at Jessore. parakeets avoid-
ed a taped corn plot and fed elsewhere, A total
of § parakeets and 70 other birds tIndian my-
uas [Acridotheres tristis] and howse sparrows)
were counted during 150 observations during
13 davs in the plot with tape; 111 parakeets

Table 1. Jungle erow damage to ripening corn before
and after installing Bird-Scaring Reflecting Tape,
Bangladesh Agricultural Research Tustitute, Jovdeb-
pur, May 1954,

Platnage o e Taped Untaped

Pereent damage:
12.7(1,649)
15.C (123)

3.2 (3,847)
13.1(2,223)

Pre-installation
Postinstallation
Mean birds/count”
(36) 32
(60) 15

(36)
(60)

Pre-installation 13
Postinstallation 2

* Number of var examined is given in parentheses
" Number of counts s given i arentheses
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and 507 other birds were connted in the un-
taped plot during the same time period (Fig.
1).

Reflecting tape rednced damage to corn by
jungle crows at BARIL, Jovdebpur (Table 11,
An additional 53¢ damage oceurred in the
plot after tape was instailed compared 1o 9.9
additional damage in the untaped plot. The
mean number of birds counted in the taped
plot decreass 1 83 from pre-installation
counts; the decresse was 334 in the untaped
plot.

Philippines

The results of the initial trial in the 400-m2
sorghum plot were encouraging. On 10 April,
the day before the tape was installed, an av-
crage of 17 birds. count (15 tree sparrows and
2 munias) was observed in the plot. After the
tape was installed. both species immediately
discontinued feeding and vvoided the arca for
8 days until the trial ended.

In the second trial. damage to sorghum in-
creased 0.5% (15.9% o 16.4°0) in the tuped
plotand 157 (17.6% to 19.19) in the untaped
plot. Bird numbers in the taped plot again
immediately decreased from highs of about
35/count (T34 tree sparrows) when tape was
installed to <8 /count i r 4 daye. The num-
bers of birds gradually increased to a high of
27 /count (975 munias). Although munias and
tree sparrows fed in mixed flocks initially | this
pattern ended after the tape was instatled. Tree
sparrows approaching, the taped plot from
above abruptly changed divection and landed
on wires or a road; those approaching low im-
mediately rose and veered awav in another
direction. Munias gradually re-entered the
taped plot from the adjacent untaped plot, and
once several birds began feeding on the edge
of the taped plot, others joined them. Redue-
ing the tape interval from 7 m to 3 m did not
seem to alter the feeding pattern of munias.

Weather conditions may possibly explain the
apparent ineffectiveness of the tape on munias

Table 2. Yield and bird damage 10 sunflower and
sweet corn in plots with and without Bird-Scaring Re-
flecting Tape® at agricultural research stations in India
during 1984 and 1985.0

Panage
ncidence Yiehd
g : ha bae
Sunflower
Taped -5 56()
Untaped 27 562
Sweet corn
Taped 11 2,170
Untaped T 15340

< Kaendranagar Nowernber 1990 Taped and antaged plot were eadc 500

mé

" Ninberpet Febmary 1555 Ty ed and wotaped plot swere eack 200
Clnodenceos based antato o danaeed to tetal beads sompled

in this trial (when alternative food was avail-
able in an antaped plot) compared Lo its of-
fectiveness on muanias in the miliet trial at Jes-
sore, Bangladesh, During the 8 davs before
installing the tape, wind velocity averaged 4.8
ki hour. During the fivst 3 davs after install-
ing the tape when both species avoided the
field, the wind velocity also was high, aver-
aging 6.3 ko hour. However, during the sub-
sequent 9 davs, when munias returned, wind
velocity wveraged only 2.3 km hour. Like-
wise, the weather was sunny and hot (32 ()
on 10 of the first 1 davs of the study, whereas
from 26 April to 2 May, when munias re-
turned, it was cloudy and rainy with the onset
of the monsoon scason. In comparison, m
Bangladesh, every day during the trial was hot
(>35 (C) and sunny.

India

In the sunflower trial at Rajendranager,
flocks totaling about 150 parakeets were being
scared daily from the trial plots by guards be-
fore the tape was installed. Onee the tape was
installed, human bird scaring was discontin-
ued. Although a flock of 10-15 parakeets was
occasionally seen in the vicinity of the taped
plot, birds did not feed on sunflowers. Instead,
parakeets fed in the untaped plot, resulting in
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counted at 13 3-min interval- entering aod leaving
1,500-m? plots of mill+t at Ottawa National Wildlife
Refuge, Lucas Comnty, Ohio, before and after install-
ing Sird-Scaring Reflecting Tape™ over Plot B on 20
August 1954

a 298 kg ha greater vield in the taped plot
{Table 2). Comparable results were achieved
at Amberpet, where alimost -4 times more birds
were observed in the untaped plot (91 hirds
(915 rose-ringed parakeets]) than in the taped
plot (24 birds [T09 rose-ringed  parakeets))
during the 7 davs postinstallation. Likewise.
the extrapolated vield of sweet corn from the
200-m7 trial plots was S30 ke ha greater in
the taped than the entaped plot.

United States

Sand Lake National Wildlife Refuge.—
Blackbird damage to corn averaged 101 kg
ha per day for a 3-day period before installing
the tape (23-25 August), but only 12 kg ha
per day during a 3-day period after insialling
the tape (26-28 August), an 884 decrease,
However, damage approached pre-installa-
tion levels dwring the final davs of the st
between 5 and 10 September, when 89 kg ha
per day were lost to blackbirds, This corn field
has historically experienced 60-70¢ damage,
or about 175 kg, 'ha per day annually (. Besser
and J. De Grazio, US. Fish and Wildl. Serv.,
pers. commui,),

Between 400 and 1,600 birds/observation
were counled in the field for 6 davs (19-23
August) before installing the tape on 26 Au-

gust. Between 26 and 28 August, almost no
birds entered the field. However, between 29
August and 1 September, 3 davs after install-
ing the tape, 1,000-1,500 blackbirds (90% vel-
low-headed and 104 red-winged) began en-
tering a 0.3-ha untaped part of the trial field
that was only 10-30 m from the edge of a
marsh where up to 75,000 birds roosted. Dam-
age in the taped area of the field nearest the
marsh accounted for 18-23¢ of the total post-
instaltion dumage in the tap-d sections of
the field. I reflecting tape had been installed
over this 0.3-ha part of the field, birds may

not have habituated to the tape quite as rap-

idlv.

Ottawa National Wildlife Refuge.—Red-
winged blackbirds were the principal species
observed feeding in millet, but a few mourn-
ing doves (Zenaida macroura), American
goldfinches, and house sparrows occasionally
entered the tield. During the last 2 weeks of
the trial, the bird population increased 10-fold
with the arrival of brown-headed cowbirds
(Molothrus ater). Before installing the tape,
red-winged blackbirds roosted in trees and
bushes near Plot B and fed in that plot (Fig.
3). Birds were not observed roosting near or
feeding in Plots C and D at that time. On 21
August, the first day after installing the tape.
hirds approaching Plot B scettered in all di-
rections. They abandoned their rormal loafing
sites, moved Lo a sunflower field, and eventu-
ally settled on bushes, trees, and utility wires
near untreated Plots C and D, Just before sun-
sel on that day. about 200 birds landed at 1
end of Plot D (furthest from the plot with
tape) and fed on millet. These birds were fol-
lowed by several other flocks that fed in Plots
Coand D unti] after sunset. but none fed in
the taped arca. For 8 davs, no birds were ob-
served feeding in the tuped plot. In addition,
birds entering the untaped plots avoided the
taped plot and their former loafing sites. As in
the other trials, birds often ascended as they
approached the taped plot.

Birds continued to avoid the taped plot un-
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Table 3. Bird damage to 0.15-ha plots of ripening
millet (1 taped and 2 antuped) before and after in-
stalling Bird-Scaring Reflecting Tape® at Ottawa Na-
tional Wildlife Refuge, Ohio, 1984,

Tapued Unituped
Diattsaie criteria Pl B Plot ¢ Pl by
Percent incidence of damage (n == 75)
Pre-installation 32 2] 35
Postinstallation 36 64 S+
Additional damage 4 13 34

Pereent panicles damage category (n = 153)
Pre-installation

0-25¢% 73 57 57
26-50% 20 6 6
51-75% 0 0 0
76-1005, 7 7 7
Postinstallation
0-25% 73 0 0
26-50% 27 13 0
51-75% 0 13 33
76-100¢ 0 87 67

Mean pereent decrease
in panicle weight, pre-
to postinstallation
n=73) 5 34 52

til 2 September, when a flock of about 100 fed
along I edge. Tape on this edge was entangled
in the millet, and the wind had ceased for sev-
eral hours, resulting in no movement by other
tapes. On 5 September, wter tapes had he-
come vnl;ms_{l('(l with millet heads and weeds
following a storm. about 3.000 hirds moved
from the untaped plots and fed in the center
of the taped plot Despite birds eventually
breaking into the taped plot. the postinstalla-

Table 4
Reflecting Taper
cach date

tion increase in damage was greater in both
untaped plots than in the taped plot (Table 3).

Erie County, Ohio.—Bird-Scaring Refiect-
ing Tape* seemed to stop damage to sunflow-
ers by American goldlinehes for 245-30 days.
Although goldfinches were in the area, no bird
activity or damage was noted in either the
tuped or untaped arcas of the field until 22
October, 43-30 days after rayv flowers hegan
to drop (anthesis). This was in sharp contrast
to 1982 and 1983, when commercial oilseed
varieties at this location were damaged by
goldfinches =2 weeks after anthesis and had
received 90 damage 10 davs after anthesis
(R. Dolbeer, pers. commun.). Because taped
and untaped portions of the field were un-
damaged for 45-50 davs after anthesis, we
cannot, with certainty, attribute the absence
of birds to the effect of tape. The population
in the area may have heen lower than in pre-
vious years, or natural food mayv have heen
more abundant.

Goldfinches and o few blackbirds began
damaging the heads, although minimally, 49~
54 davs after anthesis. On 26 October, the per-
centage of heads damaged was 4 times greater
inuntaped than in tped plots (Table 1) On
2 November, however, percentege damage to
heads was 1.3 times higher on untaped than
on taped plots. AlL3 varieties of sunflower had
more damage iz the untaped area than in the
taped area. Jaques 5350, a commercial oilseed
variety. was the only variety that incurred
2809 damage.

Bird damage to 3 varietios of sunfowers in portions of a 0-10-ha field with and withont Bird-Scaring
in Frie County, Ohio. 1950 Forty heads were examined in cach treatment and variety at

Vanieiy

Neagra His o Jiques 550 \veragr
1hate Treatmen at
26 Oct Tuped 0.2 S 0.0 0.0 0.5 13 0.3 T
Untaped 0.5 15 0.2 13 4.2 5% L6 29
2 Nov Taped 0.6 30 0.2 )] 7.5 58 27 43
l - -
Untaped 1.1 10 0.6 25 ars 100 9.8 35

* Percent seeded sarface ates danaged
Y Percent beads damaged
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These results were particularly encouraging
when damage to sunflower plots planted in the
same area in previous vears was compared (R,
Dolbeer, pers. commun.). In 1982, a 0.253-ha
plot planted with an eilseed hybrid, Jacques
501, received damage from several hundred
goldfinches =2 weeks after anthesis. and all
sceds were eaten by harvest time, The same
damage paltern vecurred in 1983 Lo another
(0.25-ha plot planted with - sunflower varictios
(2 commercial oilseed hybrids, Jaques 301 and
5350, and 2 experimental bird-resistant variet-
ies, BRS-1 and Neagra), Within 1 week after
anthesis, 100-1.000 goldiinches began Teeding
on the sceds, and 10 davs after anthesis the
commercial hvbrids averaged 9377 lose

Additional Investigations

Bird-Scaring Reflecting Tane was tried in
several other pest-bivd situatioas. In Haiti,
10-m strips of tape were installed at 3-min-
tervals over a 01 ha plot of ripening sor-
ghum planted at the Ministry of Agriculture
Research Station at Damien. Port-an-Prinee (.
Keith, US Wildl Serve. and R
Cheaney, Texas A& Univ . pers. comunun. o,

Fish and

On 16 Septenber. 2 dae s before installing the
tape. village weavers iPloccus cucullatis: © =
38 countr and veliow-faced grassquits « Tiarus
divacea: T = 11 comatt fed inthe plot. tm-
medintely after the tape was installed on 18
September. both species left the plot Al
though grassquits continned to avoid the plot.
village weavers did not. The tollowing morn-
ing. village weavers hegan returning to the
field, but in fower nnbers (8 = 16 count .
by 21 September. when pre-instalition-size
feeding locks were once again in the ficld.
losses at harvest averaged 23, No effort was
made to modily installation methods to -
prove the tane’s effectivencss.

Bird-Scanng Reflecting Tape* may have
other uses. U appeared to protect - to 23-m°
garden plots of tomatoes from speckled
mousebirds (Colius striatus) in Nairobi, Ken-

va (M. Jaeger, Food and Agric. Organ., pers,
commun.), corn from house crows in Kath-
mandn, Nepal (G Alex, US. Ageney Int. Dev,
pers. commun.), and raspberries and straw-
berries from Brewer's Dlackbirds (Euphagus
cyanocephalust and robins (Turdus migrato-
rius). respectively, in Denver, Colorado (R
Bruggers, unpubl. data). Tn all 3 situations, 2-
4 strips of tape were suspended 0.3-1.0 m
above the crop. In a nonagricultural use, 15
strips (30 m each) of tape, stretehed at 7T-m
intervals, seemed o stop common crows (€
brachyrhynchos) from roosing and pecking
holes in-a flat 30 % 100-m rool of the DeVry
Institate of Technology, Columbus, Ohio (D.
Andrews, US. Fish and Wild! Serv., and ¢,
Arnold, DeVey Tust. Teeh, pers. commun,),
Finallv. the tape may have a repellent effect
on deer, | De Grazio (pers. commun.) ceunt-
ed from 3 1o 8 white-tailed deer (Odocailens
virginianus) entering the corn trial plot at
SENWR on cach of 6 mornings 121-26 Au-
gust) before he installed the tape, bhut saw no
deer entering between 27 August and 1 Sep-
tember. when he discontinued morning obser-
vations.  Although these are subjective ace-
counts, they suggest situations that may
warrant maore objective investivzations.

CONCLUSIONS

Bird-Scaring Reflecting Tape provided
protection in a variety of bird damase situa-
tions in several countries. Despite circams-
stances unigue to cach test situation. bird
species seetned to respond consistentiy to tape:
3 species o crows in 4 different countries
avoided taped arcas: rose-ringed  parakeets
avoided taped plots of corn and suidlowers:
village weavers and munias. at Jeast in the aby-
sence of alternative crops, seemed particularh
insensitive to the tape when installed at =3-
m intervais; and red-winged blackbirds seened
to begin habituating to the tape in large corn
fields after 3 days, when provided an unpro-
tected entry point to the field.
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These preliminary investigations are suffi-
cienthy encouraging to warrant large-seale,
replicated trials. Such trials shonld further
document responses of pest wpecies to the tape,
more accuratehy detuil tape placement and in-
stallation methods. evalite maintenanee and

|

cost requirements. amd menitor weather ef-

tects Numerous situations exist where, with
imaginative installation techniques, this e
might be used to teper or move pest species,

Bird-Scaring Refleetinng Tape® presenthy can
be purchased from the 2 previonsh men-
tioned distributors in Japan tor US $0.36
82-m roll (NMuruzen Trading Co. Lud or
$0.75,100-m roll (Nishizawa Ltd, shipping
charges not included. The cost of tupe (at
80.36/82 ) for use at 10-m intervals ina 1-ha
fiecld would be abovt $4.68. 1 this tape con-
tinues to prove elfective, it may provide a sim-
ple, ineapensive, and safe technigue for
agronomists and, more importantly, for tra-
ditional farmers in developing countries to
protect their crops from hird pests.

SUMMARY

This paper sunimarizes the results of trials
conducted between Mareh 1959 and March
1985 evaluating the eff cetiveness of Bird-Scar-
ing Reflecling Tape* o protect crops from
birds in Bangladesh, the Philippines, India, and
the United States. When suspended in parallel
rows above ripening crops, reflecting tape re-
duced damage by rose-ringed parakeet to sun-
flowers and corn, munias to foxtail millet (in
the presence of alternate food), house crows
to sunflowers, jungle crows to corn. European
tree sparrows to sorghum, and red-winged
blackbirds to millet. Village weavers and red-
winged blackbirds seemed to habituate rap-
idly to the tape when applied over a crop in
a situation in which they were provided an
unprotected entry point to the field. This tape
is a synthetic resin fikn to which a silver laver
is applied by vapor deposition, then coated
with a culored resin. This tape may offer an

inexpensive, simple, safe method for protect-
ing small fields of crops from birds.
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