
Wildl. Soc. Bull. 14:161 -I 170, 1986 

RESPONSES OF PEST BIRDS TO REFLECTING
 
TAPE IN AGRICULTURE
 

It. L. fill UGERS, U.S. Fish and lWildlffe Service, Denrer 11ddlife Resenrch Center, l)enver, CO 
80225 

J. E. BROOKS, V.S. Fish and flildlif' Serrice, l)cn Fr, leldlife Research Center, /( e'rtebrate 
Pest Control Liborntory, Dhikai, Bangladesh 

I. A. I)OI1E. I.S. lisitand Jfildlife .%crrie, l Tfrio"ih.ife Research Center, Sn, dusky, 
01 44870 

P. 	 P. WO I'iNE'CKI, I.S., fish nd IWildlife Serrice, l)enver Uildlije Research C(enter, Sandusky, 
011 44870 

It. K. I'XYl)IT. flue gidesh Ag.,ricultirnl Research Institute, jIa deblur, llinlidesh 

T. AtI'io, National Bird ',:..rol I .it, .Iru!hu, Tonzanii 

Al..- INDIA (.iO-(I)I NATl) IIESEAIEi:II 141JECTIN ECON(O.IC MiNIThOIA)GY, Andrah 
PradeidiAgricultural Init erstly Rajel drunagir, lydertabad-500020, India 

M. II()QVEI., National Crop Protc fail enter, Los Ihnos, P'hilippines 

JIiLLdm' to agi icltItlrc occur!; through-
O1t the world and ll',olves ioallvof the sanllt 
C.rops adol glletla (t )ir(ls ()v (;razio 197"), 
Numerous devices hae l,,, Ilsed to scare or 
repel birds from ct)l S. Ili dcvcl)pilt, coutl-
tries, Chese titclIIKhe sIChl tr'adltioitall techitiq,cs 
as drums, ,,omd m- cat rattles. \hils. plastic 
ad clo0th strt, norC,. ;t nU flags M dlelh and 
i riuggers .9S2. Ii e\clopcd cmuitrics. Illor 
eXl)ensive antd "ophis!ic ttd 'ttthods are ostd. 
imicltidi g aldit(,r (l' i, .- such ts distress callL 
explodcrs, ,r Itoisc lotitlls Abhtt I 0.;,\1riglt 
1982). aid \,istial dcvit(s :milch i tttthiit lights. 
scarccrow., hcliut-filkl,.i ,)oh)()os Kahlthaclt 
V 45), model t;t,,ks 'Ihthtlcitt and Dl lasen 
l98z ), wiie,,. m) ttiolilinmeiit lin Ait,.ii g 
1,:)S0, l1,kpjol and "lssicr !'), L'aidllw t 

a]. 1). Visual tt(l aludito c i )tctiliqIttts 
Scare brI ofiten (i,.0c ,is ,r ((1(1 a sI(itttls at 

time befon bir(s habitua!te to th . tcis, 
such s j eVic.s u.Slalh irelotiviln It-
explensive (particil;irls trattiiional mit),, safe, 
silihpe to use. and geitrall, ()thtiiiiale (thc 
rcqiri,,ie:ts it'cssalrx for use iil clvlivpitg 
countries), prtomisitg m\, d(ice'S s)(,uid bC 
esaltiateci as they e(tne availabt.. 

We esaluatcd the Iffecti\,nss ttf Bird-

Sraling lBeflecting lat)pe, a material fabri
cated and marketed ill Japan. lthis ta12±is an 
elastic, iiansparent. synthetic resin film to 
which f ';ilver metal laycr ;s applied by vapor 
dcptositio l, then coatcd with a colored s'n
thetic resi, (in this casc wc I. Other colors also 
,r, itaildl. 'hlTh:3-lacr ta ec is 0.025 flnn 
thick I 1 iivtn \\idc, and st ld 	 i 82- or 100-i1 

tAlI., Thc taipe r,llc s suiditl to produce a 
1hlashiili, effect aittl. wl]cli strctclcld, it pulsafes 
anod prodnuces a Ioud. ihu tmitlg, or sonetiies 
tlouter-likc itisc in the wind (i g. I Ili Ja
pil it is cadlhd l 3l-clth" ,t "t)li-)i tape 
aid is popolalr \itlI laitecs to protct lice 

lirlcds f)io Jav spat to ,< a'dda orizirora;. 
lh)tos ,r, it 'oa's li't belen sxstcttaticallv eval
hiated ()It Java st;trl,s i" Japa t (K. Naka
;t titt Nttl htc. (:eitcr. , l )pcf.rs. coItl

(mt.).)I( ( tt 'tlr)est birds it the fev 
c)uiiriBs-t.K ,n\. ThaiLitd. aitd Saudi .ra
hia-- licht, it apparetily also is used. This tape 
is ilattlacttitredh sc\erad cn)' pal)ies ill To
kvo, Ja an. ili.luding, Yallial-Saltgytlt (Clo., 
Ltd , --2S, Saikulani I-lhoitt,. Ttit t()llji-Iln, 

' 	 el'fcrunce to tratd timics does not imply L..'). re;,v
ernmntnt itcd,)rs(tmciiti. 
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Fig.1. BirI-Se;-i, Relthcting "al i~istallhd
ahmv 
a1
Sril arllsv r fi d ill sl ti.til 

iui-i ti "ov's ...., l.t";k ".. .:,'i-,. SI!IX d..'I 
O sa k a , J a p~aii a nld (lis t 'ibu tcd [)vs ,c\c( l'l(,tli

ci:' : 'i dinig 

, 

M~arllz,'li ,.<Trading (Co.. , 

interva Ison *3 NI a tell; oui3 A pri 11984, it was reloved 
and installed ovvr Plot 2 (700 ,12. On 8 April, tape 
was reinstalled over llot I so that 1oth plots had tape 
foran additio al-1da,',l'tee;i 1t)and 15 hird comnts 
w IcIl from 060 1,15 llring tleitv dad vil tri l 15-daN 

lI fit thlird trial at jessorl' .idi ;!0--1) rflb'tiig 

da, -d b\5 Ilail Thle 2 p~lots 0111' t).2S )w (\%thiI 0u ha oitliat td1 I..., 2 111apart, l l ill 

the um llrtlili April 19'.1.tflit tapl'allt at4'. ()i ( 

(its 5 ilair r\a , ill a ale l . h aiin(urth-s ll,(Ir tI toN 


..llt"." it t( tillissta irdt \ i adt ,
oi! e if l, tlll refl 
l t illis dii ((00i(0-1M(() b( 15l,"(1;\s althr ins tall g 

i t,
att 
(ll11 ).J I') l',lli' Vl'Ie' i lli tcdI tN rj'vl ald 
2d9i\ Ilr'\. h 1.tll lllt) Iat.511 T i05iigi 50jlll;it(IlIlts Ioit t 1 lll' loa., 1ty WS 11 

<tm ):o dt,v lo%\ (C o ft'i ro hy nch]o(s ' r turiwd to th ir 

()it, lli o ll -Srighrlott a 0.5-11h xisprOtI'd\ili rithsing fa ,illisalled .l()It1 I.lralh'lMlN I9.1. ill rows, -i 

Fuji-Bid', .39-2,1 silio-(tim, ;-cholic', M ina- Ill ap art, 0dallil 0t,10-11a p tli%\ llas atcind.Inte 
l ts allbouta tli50l iii ai ,\it I ,,t-dilliw ,(Osaka.


w'e illli'tl "ras 19 tl'twl'elI 1.1M I\li. 19 . b\ ( l . 11i1 ted
 
i ni-Ku, j aa ,and Nishii .a Lltd., Tit- il each l p t .Il'l Nla,\rr,.eili d. 1a]h8-:trIiliandql

k ' Branich, 1 -5, Kodelt 
 lll ll. , talwd 
(' hu-llii, ll l~ l (K l 111, 1hi lilt illi l;'t Illikt iJlpa l t I h 11" s1 '29 

t i ach ltl llmn hivdi. ald unda age vais th11 tIt a1i,1I'allcars ill 
' l ill' . ll I a ;-,5 

foxa il IL tdpla\ ill] I tttillt 198-I). (lillalgteldlid aklil~r, I~.s\\rccom.ilcd Blird (oumit, d Cal", hibot 

O1on/r11. p). Illcr' t 'I Il1 aI froii' 1530 I O (r liout9 \h\ 6 

2tI 'r\a lsef l'r installingi fl I- parvilitl hln\ ' ..r 

i;: l\'a,K ad.. t~es, c ploti i l( \twmi~ldpl at :3(i-niin lla 

t. ETI OI t t'i
 

Trials were coniductd teN'tcn M atlch 1.9-S-
anid T otil w oditdt ottrpM%,archl198 5 at agricnllral rem-,ar(h stationlsill ]Bailgla- wlifrom ial n w~limt~trco iparro\hWat 
desli, the lliillipl luls,and¢ India anld at niationla wild - hli rlil]]lo f~i ( ,] )rlJv, 

ife rchlgs inltlit(L_iied .Slalt-. 


Bangfladesh 
--" 

O ili:30)March 1.9'4,\ke itisit <l r I"'v¢ctil la-),,\%r 
2 

ii1,200l-m'n lmt -~-i\plot thait\%as 
,


rolsw-rini.ed tW .oitfic'lal 

flt, Regionl] ,\gri(tulturid licvvalrcliStatlioln(HAR\lS'. 

Jtcsso e. Tlhe'tilp, talht",t at lhoth 

aged 1,\ ]plral vctI krunicri) Ai 

\tit', tied to thc hivilds 
tend~sand ill the iwidd!t ofith .1)-ini]looitplo~t at ,5-i 

hip iv atL sB n LP1 3)tOw 

nn s 
riw i~it
anil 

(/ll~oiai
r 


ier tiMa 
H/iceIResaiti hiiuh,tll )l rv'iledll), htl'irqtllial, 
iligtal)w \%its, mi.penided homl~ 2 5"-.n1pllli plact(I ait 
D~-illirIhcrvais inl10l,) ili'i,f* I i a odil 1NS-1.11: 4;l 9JA'pril 
Bl/d 'oillilk ill 30)-orI(t)'m ill illhv]r allsill\\"e'lli[ 

r"lall;\dililite o a.l tpl' iid (Itlld(iil li c p riods hit -ins!Illiation 

.Ii,,ipostillstallatiolli 

iIlf ,lt lld triail, 'ap. %il ill llcd i\(.. e-c reft l liil ,. 

I ofl.2(.OS-,La e ')\lo]ltsIlripct'iliing slg]llIll, cpa'il 
i j - i !f.Ulllialllh-dba; d< Bll d c'(jll! m,\re Iliad(, 

intecrvals perpenidiciolari t llt, iiaihjg\,ill( ii¢c,- at Il mll t i icil pelritak]ih,i 1-1 da-, k]lo,re itr,llinilg 
tionl."I'l til)('%it strethe d lclatie ,[\ hi }ilh and li tiw- olli1 alid t9 (1"\ Aitl~v rds',2- Api I1N S-1l 1( 1" 
slighil\ txviktc'c.'lls itto Imldii(c lllsatii icllc' "''l a t il ,t llus ili inih~qnak,iling 
 ,taihud ,, "--ili thenl ath'r 

tiois "IlidhimmillinlgSlllilds I )iII iil.wi\%-itv l t- i ) axs. installed] il ,5-lini -nd¢ ofltlit, 3ld, hltcr%.t] i ilh the 
all sunlowerVU Ilaads inllticticld :)\lit\. B ird dilllltit,\\XiOVlAMU'lh c,tilliatdill fit-' Iwtgininlg a dtllllial "()il 

( D)llwel~lr ; .- hi'eds illt,.1.h 
<, 

(tll o)fthe trial iising;Ipt i t tpl aLlll 19,5I, oil ) ]l0Ori'allli l\ sclh,-lOcd so1rghimlll 
'liiitl(Ia;ih,\ iii~l<,tl~i~d t ' ap).
 

ll,30(-o)r(60{-iniiti [1111()){ll 


Birs 'e Ilwo~lthc' i.Id I)lol th.]l' va first illstalhcd anld availl at flit
intcl.rv.als t lh600oili 2iJ e~ld of h %;il 'd, \ ilid \c,]mit itlaslitcorde i i t( th 

and(30 Marchi, ]hclorc, dhi litpc\k.i1s hanid-]lildl r %\inint-terdulring, cachlinl.talhd andb;(il polrltab'v, lD\'\ 
15 day's p)ostinlsta2lltion.li Iird tilii. 

\\,( also iniliah,(la tcoiliiurreniitrialIil2 lotsiof 
foxtail milet b)eiil (diillag!<d IA !00{-200( niimliiai India 
(Lonchura spp.). Th,, ij:ilhet lot Nxvc, .,paraih-d b\ ii ... 
20-in-whde strip) c'{ har], leNBeclviii, tape \%its:i- Trials wee conducdted to protect slimloi)\.rs from 

)stalled over Plot 1 (900(Ii- it.',t i):raki-clsat file Agriculhiura] R/esearch Inahov, flit- crop at ,5-ii rose-riniged 

http:slimloi)\.rs
http:p)ostinlsta2lltion.li
http:rolsw-rini.ed
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Fig. 2. Average number of birds ettited at :30- ir 
60-min intetvals (n = Itt-14,lav) ill aI 1,200-tii suIn-
flower plot before ard after installirg Bi rd-Scaring lie.-
fleeting Tape " ' over the entire plot at noon oin :30 larch 
1984 a' lRegiona. Agricultural Research Statien, Bang-
ladesh Agrieultural lcseareh Institute, Jessore, Bang-
ladesh. 

stitute, Rajetiranager (Ilvderabad,) dtritng Nivtim-
her and Deceniler 198-1, alod sweet e:)ritroi pari 
keetsand house erows (C. spleidens)at the Agriculur l 
Research Station, Aimberpet (lter-ad) duritig . I)-
ruary-MarAh 1985. .t liajendranager, 7 25- strips 
of tape were installed on 22 Nvetmb,.r 198.4 ii paralel 
rows at :3-m intervals aboveith( 20 x 25-i sunlio r 
plot; tape was remeI t 1o l)eeeiit'mber 198-1, At A\it-
berpet, :37-i strips of tape wvere similarlv installed o 
22 Februarv 1985 aboti theli10 : 20-ill st't-t c)' 
plot; tape was renmivill iii Mareh 1985. At vaeh 
statiol, I plot identical ill size ti tlt talwI plot am 1 

>30 11tawav was left uitapl. Botll Crops werf i 
early matluration siage aril free of bird thantage whei 
the tape 's\as ilistalltd. liBitI plots at each trial site we're 
harvestedI Mie tIi' tapt. was remvedI to determirte 
yieldl. Birtd co its wiiri m lth(lail\ for _-7 days after 
installing the tiltl. 

United States 

Trials were cmitletet to prottet ripening corni fro 
red-wirigel blackbirds (1-claiu,'ts al:)oandihclicu sti
low-headed blackbirds (Xanthoce'pllu.s xantho ltia-
lus) at Sail Lake Nationial Wildlife Illftige (SLNVI() 
in South Dakota, ripening finger millet fjoi red-
N-ingel blackbirdls at Ottawa National Willife Ill't
uge (ONWIl), Luics ( iiiiitv, 01t1it, aiid sunfl,n-rs 
from Ac iitan gohIfinelis ((arde/i, t ri.sti.s in r 
Collutv, Ohio. 

At SLNWIR, :"strips (100t iteach) of rctle'ting tape 
were sutspeindeI'l o -4-it poles (7 tilt iam)il in t l :3-ha 
section of a 6 8-ha fi'Ied oii 26 Atitgiist 198-I. Th' trial 
plot was adjacent t i a marsh ail Ih rderel bv tres. 
Eleven 100-m strands of tape were placed itt parallel 

AND REFE:CTINC TAPE * Bruggers el al. 163 

rows at 10-in intervals in the field perpendicilar to tlie 

lmarsh. Two strails were plaeetl along the field's bor
d(er adjacent to tie roost. Unider mayisniu winive

of 32 kin /hour, ilt( tape bowed abut 5 ill aid 
and fell 3 Iln.Damage (De razio et al, 1969) wits 

assessed oi i,8-tni plots at 28 ranlouniv selected lo
c'tionis iI lhe field tin 23 August, before the tape was 
installed, at the time it was iintsaled, atid ,3, 6, 10, anid 
15 days after it was installc-d. BiriIs were counted sev

titties daily from 23 August i8-l9-1 til the end tf 
the tri il on 10 Septennber 198-1 

At ON\V1', tape was installed on 21 August 1984 
over I 1,5)(t-zi 2 plot (Plot B) ill a 6(,500-nn 2 field of 
iillet ill tIe !iilk and early inaturation growth .tages.

2\Twoother plits (1,500 m ealh; Pitots C atd )) were
left untape(. All plots were epaiatedl and ibrdered 
by 560-ni 2 buffer areas, Three 150-ti-lhng, parallel 

rows of tape were suspenledI frtm poles at 5-1 inter
vals, perpeidicular to wind direction, about :30 cm 
aIove the crop ott Plot 1B.Plots witi ani without tape 
were demarcatedl by yellow flagging. TI'rmillet field 
wa.6 birleret by suilowers, sweet iorn, trees, alld 
shrubs (i all - sides. At 2- to 4-lay intervals, birds 
tittering arid leaving plots were eouilte( at 5-mit in
t,-rIals for 2-3 hours Itetwenen 16:30 and t930 on 2 days 
hore treatment al! 7 days after treatment. I ie aiv
rage weight (g) of daniagetl altd undatiagedl paniles 

"' determined before and after installation lI eol
lieting :3millet heads every 5 ro along a diagonal trati
sCt through eaeih plot (75 iadcs/ phot). Twenty of these 
7,5 heas, plt alsi were seired as tlaiageI or timlari
aged (ilitee) and visually classed into daitage eat
egoritS 0-25, 26-50, 51-75, arid 76-iOO. 

InI1t (tiounty, Oio, :3 5iiflo.. er varieties were 
planti ilni a (il.--ha fiehl ott 8 July. On 2-1 August 1984, 
9-1-1 days Iefore t lie varietits tlowered, 28-m-long 
stripv of refitcting rapt' weir suspende above stnfltw
er riws from 2.l-in poles at -. t.- i trvals ii a t. 17
ha aria if i' tt..l-ha i'eld. 'le tipid plot was s'pa
ratetl by a 26-n buffer zone from a similar-sized, 
ouitaped plot. All 3 varieties were in eatl plot. The 
plots were visited at l'ast :3 times %w-'kl\-ittwten 2 
Septemlber 198-1 antI 2 Novemlr 198-1I tt t-niiit birds 
awl repair broken, tangled, or ltost stranids of tape. 
Oi 26 October 198.1 aid 2 Novemlr I98-, birtd dam
age n-its estiniated (1)olbeer 1975) oin Iheads of -I0 ran
donul selecteI plants from til e-ter of each variety
ill tlit taped allot iitaped elnids of tte fielt. 

ES-';uurS AND )IS(:USSION 

Bangladesh 

Rose-ringed pai-akei :s lad eaten 2 3 of allt 

i o 
sunflower seeds in the tial plot at Jessere at 
tie time reflecting tape was inslalled on 30 
March. Before the tapi was installed, an av

e rage of 12 rose-ringed parakeets and 6 house 
sparrows (W. domesticts) fed/observation. 
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Fig. 3. Av,.eraJge, numbur oft llimmis c te(ltlld at :,10-o~r F:ig. -1 "Total litil er of birds cll ted I10tilles (aly 
60-min ijlttr'ak (it G-I- day ) ill 2 f(xtail Ililhct I-hntr itltorv.l:l ) in 2 c1iii plts It IB:lliladtcsl Al i
plots betore an( dtt'r instailiil. IBird-Scaring Hl.Hct- -l!itural Itstarch limtitutt,. J-,,;ro., Ia3llglalth. dill
ing Tape' " over P;'ot 1 111301"larch 198-4. "I'ap.%,bs ing April 198-. Bird-Staring BIeflectinti laptw' "ias ill
reioved and installhd lvr noon111 :3April, -1-m intervs aolv.et l'lot 2 wraSPlot 2 at oi stalled at 1t1I htIt 
and botl plots \\ 'r April. Sttdl' nitlltlIt ijprd n in .. at ('oil-
ducted at lelgio l;d \Lliullltnral I stt--arch Station, 
Bfangladesh .igricullral t-sclll(iI htIitult. jto ,re 
liglladesh. 	 1)11:3 April \\lt-i the Lipes \ tr'r switcld to 

Plo~t :2, muntiij, imnictliatehy I.ogim It'cdiii, ill 

Birds fed rcgilarl. thrl)ight.lt the (lit\ bt 1)lt I. 1home\l, 11 8 April \\ ia bth plts1 


ltinbers peaked uring early niniIng ul l~h \\,tr( cI(t\(.ndlith \ tapes,l moimas Ie d ii, Ith 
afternoon. For 15 days after the rapt. was in!- plots, reachinIg a peak tf ()) birdsc(utllt ill 
stalled, viltually Im(parak'ets enttred the pllt Plot 2 and 35 birds/ count in Pl'ot 1. Tl est 
(Vig. 2), aitd no( additionlal dau,( uletl.rrtd, results stuggtst that reilectilig tapt. tal repel 
Several s[parr(ows lt i.ltlall\ roc-ciltnred the mullias frorui individual millet fields if an a!

plot, flying ill bene:Itlt the ribolll to feed ton t"ftaItiv I .01d is a\aitlablh. 
seed oil the grolmd..\ flock of 1S-25 parakeets In the third trial at jessore. parikeets atvoid
remained ill it( area, loal'ig in) palms sur- Col a taped clrn(r plot and fed (lse\\ ltr,. A total 
ro(indlig the stmfl,llers. AlthtlIlgl tht'i ott(1lf 8 parakeets autll 70 other birds 1 ldiaII Ill\
approached the smmllxeers, thes alwais re- has [Acridotheres fristi.si and lIu.i' sparrows) 

turned to the palits, then etd ill \\llat st"Il)l)h, xere contited during 150 ol)sera'.ions diuring 
in all adjacent field. This effect was st. king 1' duo's ill tile plot with tape; II1 parakeets 
because parakeets generally are difficult to 1
pel from sunflmwers, especiall: after t lws es- Table 1. Jtnrgl crow damage to ripetiitig corn 1 lewlretablish fet-dilg pattern. ant after installing Bird-Scaring !thelcting Tape",is the trial t [l i a reside. t populatin (tJ Bangladesh Agrialtural Researchl histiltt., J'ty.deb

t I pr, .Mav 198-1. 
100-200 munias film plts .f f-xtail millet, 
the reflecting tape caILsetd biIds to 1111AVe he- . ..... 

tween taped and untaped p)ts (Fig. :3). Birds Ircett t latage,
 

switched plots ilost inilllediat'lv each time Pr.-installatiml 12. 1.6-19) 3.2 (3,847)
 
the 	tape was inlve(l. The morning the trial I'etinstilltioll I (;(12:3) 1:3.1 (2,223) 
began (30 March), ai average (If 15 irds, Nhamil irlsliol int '
 

count were feeding in Plot 1. For 4 days after lPre-instalutiom 2 (6) :3 (6)
 
lon 2(60) 1 (6

the tape was installed, no b rds fed ill the plot, Po l 

but 20 to 24 birds/count fed ill Plot 2. At noon N,, - i" l , 1, t.., 1.. ,. 

http:fristi.si
http:cI(t\(.nd
http:thrl)ight.lt
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and 507 other birds were (onit(d illthe fill-
taped plot during the saint, til' pe'riod (i 

4). 

Rlefleeting tape rldultl.,d tiIilalgc' t)i c 'm-1b 
jungle crows at BAIi, .](dc1 

1)11t' ldh 

Ali additional 5.:3' ianlat'1 (€'1Ilrr'.l j,r ivi 

I)iot after tape a,,i tihi et i (l iljlartl h 

additional dailla,,e ill tile litlt'd philt. 

I. 


thjj 

.tt1' 

leh 


Int'al tmnller lird, ,'(Illiltiedof illthe taped 

pilot deri-as- I S', 1rm prt'-installatin 
coinits; the ' CrIt'':s 5:3, illtit' ullalt edwas W ' 

Plo t. itaped 


lPhilippines 

The results (d, the illitial trial ill tilt' -)0-il1 

\ D I i.C:T:'riN(, '|'.\ iE • Brugers ct at. 165 

Taldht2. Yield and bird daiage t. Sllllflo%%('. and 
"i SWI'It corn illpht' with al with ird-acidng It

' t'ctin T']'ape atA agricuitilril r.,larch stations illIndia 
dtining 1U .i ll(] 19S5.' 

. .
 

I I, cI, 

Taped 
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S%ttet rin 
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1, d,,,,,
.I.,.I,, .h,,i,.,.tdt+t..lh..,.,,~,
 

s(org lini plot N''rvllcullraging. ()n i0 lii.\Iill this trial (\%hll alttrllative 111(,dwas avail
the day i)('trl' a\-the tape \as illstal'(d, all 
erage of 1"7birds cuit (15 tiet' sparnmlsI sand il 
2 iflu ias) \ (iasr'Iitlil tile plot. :\fter th' 

tape was iullt-diatcly
instal'd. Illmth .,,i ';it,; 
discoltinlil('tl h't'dili ntliv'()idd'ti,ara lor 
's days unltil the, trial erilhed, 

Illthe seco)nld trial. damlage it)So)rghum ill-

creased 0.5' I5.9; to 16. i ) illtht' taetl 

phl)t andl< 1.5",' I to 1. thetil ital('d
('7.+ i) if) 

plot. Bird nlllnit'rs illili tLi)('dl]ilt again 
immediat'lv decreased Irmll hiihls (,faltilt 
35/count (7,5!; trc, salrrms) wile; tape \%as 

installed to <8"conilt , r I das',. The nlul-
hers 4f birds gradually in'rI ased th,a high (I 
2 7
/count (971 mtnias). Aiti(ngh 111111nias al d 

trte sparrows fed ill ixitd ftlocks initiallk+ this 

pattern endti after the tape\was ilstailt't{. Trt't 
sparr'ows ap)rlathii , tilt' tapt'd pilot fron 
above airuptij chalgI' I dirtutioi and landed 
on1wires oIra road; tillstapproacling low im-

mediately rose and vt''rt'd awvay illailitler 


direction. ,iltMias graduallv r'-t'ltl'red the 


taped plot from the adjacent untape'd pilot,
and 

once several birds began feeding o1 tht'edge 
of the taped )lt,otht'rs jlil'd them. I.thut'-
ing the tape interval fron 7 ilItt 5 iI did nut 
seem to alter the feeding pattern of munias. 

Weather conditions inay po.sibly explain the 
apparent ineffectiveness of the tape oi mtnias 

aile ill allllitaptd plh ,iopareld to its cf
t'et'iellss on ltllias ill thinl' dilt trial at Jes-

S11rc1, langlaetsh. !)ilig till. -Sdavs belfore 
ilstalliilg till' tap. \%i!tlt \('hit a~t'rage'ti -ks 
kill holur, J)uring till, first :; tiays ateir install
ing tll(- tap. \\wh(ill)mth spetcitcs aw"(idtd thet
 
field, thet vtel+witt\ \%as high, ave~r\%ind als() 

agilg 6.:3kin ihour. I11 'vtr. (hli'ilg the sull:
sC(lU('nt \%htcii Illll]i}s l(etillrllc'd,\\ ind9 da;ys, 

\el('citv a\t'raget'd t)iii2.3 h(ir. iikekill, 


wise, the t
weathr was siilil\ aitd hot (.:32C 
mIl of thel 1I ta\ (Iftilt'study, \\ht'reasfirst 

from 26 April to 2 May, when niunias re
turned, itwas Cludy aIli rainy with the onset 
of the illonlsool season. It (20iilparisoll, ill 

langladesh,every day during tit trial was hot 
(>35 C) and SililllV.
 

India
 

In tltt sunflowver trial at llaiiendranager, 

flocks totaliig about 150 parakeets were being 
scared daily frtlm the trial plots by guards be
fore tt' tape was installed. ()ne the tape was 
installed, huian bird scarillg was tiisL'Olltill
lled. 10-15 parakeets was
Althhugh I flock of 


occasionally seen ill the vicinity of the taped 
plot, birds did not feed on stitiflowers. Instead, 
parakeets f'd ill the lintaped plot, resulting in 

http:h,,i,.,.tdt+t..lh
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Fig5. o itmtih) f 1 iTIcomnte l iltTtal r1,5 ,5 ini ilc(i',a;, t-w eiiiig 'rId lh'x i, 

1,500-m' plots of milht t(;ti a. atioal \Vildliht 
Hefitg., lru'as ( ol y. O)hio Iitmfre all( ahter istall-
ing 3ird -Sarig le] t ig Tal eit 
August 98.1 

a 298 kg, Ia greater ihld ill the taped plot
(Taleh 2). (Co)miparab~h rit'stlts \\uwrt ac'llic'Vt' 

at Amnberpet, where alto)st .1times ittore birds 
were observed ill the utitaped( plot I)1 birds 
[91'.i r(tse-riittged parakeets]) thtait iHit{' tal)l 
plot (2-1 )irds [70'1 rose-ringed parakeets]) 
during the 7 days lttistinstallatiuit. Likewise. 
the extrapolated vyield of s\\et corit Iroti the 
200-i' trial plots was 8:3) kg, ha greater iit 
the taped thatl tht' uttayted plot. 

United States 

Sand Lake National Willife l4efuge.-
Blackbird damage to corn ax eraged 101 kg 
ha per day for a :3-day period before installing 
the tape (23-25 August). but ()ilv 12 kg, ha 
per day duing a :3-day period ittl itlszalling 
the tape 26-2,. Atigist), atl 881,'' decrease., 
Iowever, (lamiage approachted pre-iitstalla-
tiott levels (ltring the li al days (f the test 
ietwcten 5 and 10 Septettbev. when 89 kg, lt 
per day were lost to blackbirds, This cornt field 
has historically experienced 60-70"i (lamage, 
or about 175 kg;ia per day alitiallv (J. Besser 
and J. De (;razio, t.S. Fish antd \Vildl. Ser\., 
pers. coinmiti.). 

Between -100 and 1,600 birds'observation 
were countedI in the field for ii da's (19-23 
August) before installing the tape (ot 26 Au-

gust. Between 26 and 28 Atugust, almost no 
birds entered the field. Iow.-ver, between 29 
-August and I September, 3 days after install
ing the tape, 1,000-1,500 blacklirds (90% yel
hl w - hica d c d a nd l10 'i rt '(d-xv ing ,e, ) b (ega nl v l

terintg a 0:3-ha untap d part oif the trial field 
~that wvas ontly 1-5(0 it frot 1ow ed(ge of at 

i°°tt"marsh where tl) to DanI 75,000 birds rt.)ste(l.
ill tb tetnda0ag-d theage itt the taped area of tit field nearest Ille 

accotunttedl for I8-2:3o: of la, total p)ost
installation damage il th(,t)' o Sections of 
the fitld. II refltectilg tape had bte it iitstilled 
oer ] .;(.:- t ir mayiv 	 r this (13-taa partp off thteth her,fi l , birdss | 

itot hlave habittuated to the tape (teit( :s rap
idhl . 

( ) ttwa Natiotl "WAildlifi 13eftge.- lied
itged blackbirds were the lriicipal species 

ol)srve((l feelintg ill mtillet, but a tew inoiri
ing do)ves Zc'iaida macrrotlra), Allericanl 

goldlfiich(us. ait(l hotise, sparrows ccasionally 
eltered the field. turinig the last 2 weeks of 
the trial, the bird poptulationi increased 10-fold 
\with the atrival of browit-ltiadIed cowbirds 
A31r)jo/hrls ei1cr). Before itstalliig the tape, 

red-wit g d blackbirds roosted itt trees and 
)ushe.siltear Plot 13aid fed ilt that plot (Fig. 

5). Birds were tot ob)sr\ed roostilng i ar or 

feeding ilt Plots C atltd 1) at that tinte. Ont 21 
August, the first (lt\ after iitstallilIg the tape. 
birds approachintg Pht B sc ttered ill all di
rcc-tiotis. "rltva nltdt(,their !atrmalloafing 
sites, ntoemed to a sitttl(fwt field, anid event
ally settled on butsltes. tres., and titility \wires 
litear ltutreated PHils ( antd I). Just before siu
set ott that da\. aboiut 2(1( birds landed at I 
end of Plot 1) ( artlest frotm the plot with 
tape) antd fed ot mtillet. ltcse birds wer fol
lowed b\ several other flocks that fed iI Plots 
( atld 1) utitil after sutiset, but unite fed ill 
the taped area. For S days. n) birds, were oh
strv( feeding ill thel taped ldot. Il addition, 
Iirds enterinig the mitaped plots avoided the 
taped plot alid their foriter !otfiitg sites. .\s ill 
the other trials, birds itfteit asctded as they 
appr(oachted tle taped I)lot. 

Birds continued to avoid the taped p)t till



c 

PEST 1I31ll)S ANI) lic.i.:E(:'TIMN; TAPIt: * Bruggers vt al. 167 

stalling Bird-Scaring Ittfctiog T,.i1( il ()ti;( i \,i
tional Wildlife Iltipu, Olhio, 9I-

,I I , , 

........,,, ,
Percej'nt Lcihit'ii(, Of tlallh , (1 , 

l're'-iui+tallatioi 82 21 35 

Additional lamiage -1 ,8 :33 
)Per-llt pauil sti(", altiV C,.tt'g rM = 15) 

Table 3. Bird damlage. to 0.15-ha lohts of rip-nilng titn inerase ill datnage\wis greater in bothmillet (0 taped aod 2 untapeld) viort. and atltr in- iliita ed plts thal, if]the taiped plot (Table :3). 

Pr-iustallation 

0-25'( 
26-50, 
51-75'(' 
76-1(W,, 

Postinistallatim 

0-251:i 

26-5W; 
51-75i 
76-100"; 

-Nilai pircllI,,tIl ira 

if)postinstallatin 

(ii = 75) 

7:3 S7 .7 
20 1i 6 

0 0 0 
7 7 7 

7:3 0 0 
27 13 0 

) 13 33 
0 87 7 

5 3.1 52 

til 2 Septenber, \h li a f],ick if albuit 10(0 fed 
along I edgC. Tapiint)n this idg \Vs eitantili,(Cd 
in the millet, and the wind had ceise(l in sow-
eral hiors, +esitltinig ill nilo i )\nt b\l dihr 
tapis. Oii 5 Silptuibtlier, ater ti.lpci had bc-

nllc ellta lll(.l \\ ith fiilhit heiad", anll \\tilil 
tlmiiiig a storiln, ahbtit :J,01(00 birds nis.l 
fromill tIlt lintapl)'l pl ts allI Itd inl thc eeeiitti 
(o the taped plo)t. I.pitc birds i\slltllk 

breaking into thii talll l)l)t, the pstihistalla-

-Eri' Coon,/ ()hio.-ir-Starint. ltfmct 
iluliJ)T" scetit(l to stl) (lliag"e to suntli)w
(ers Ib\ .ln rican gi ldliichets tl -15-50 (lays. 

. hhAlgh hes w\tr(c if) thnar a, ito )ildt gi)l(lfi
activit' ofr dal iage \\as litil ill cither the 
tap (l ()r untal)pel areas (o the field intil 22 

October, -15-30 davs after raY flowers l)t. :tii 
to drop (atithesis + l'lis\\as ill sharp cm(lotrast 
to 19S2 atnl I,)SI), \\ltli (h)enc ll tieial oilsel 
varieties at this h eati(ll \r ttlalliaged Iy

1goldfinches -- 2 \vteks aiter :iiitlisis andi had 
ec(li ved > 0)ida a1 -It)(lays ateIr atlhI'sis 

(11. Dolbeer, pers. c(innini.). ecause talped 
tnl it lnt,(pedportiolns of the field were nit

damagecd for -15-50 las after aithesis, we 
cannot, with certainit\ , attribute the absence 
of birds to the (ffect (d tat.. The p)oputlation 
ill the area imay have e lw( er thall ill ple

\iois yeats, mirniaturail t bae uenilllu(uul havh 
moire abundant. 

;iihlfinhs nd :i te I la.ckhirds began 
dalluiilg tl heads, athough milimally. -19
5.1 days alter antlietsis. ( )n 263 ()ctober, the plr
eenlitagt ()Iheads dall:iged \\is -1timoes greater 
il iuntaped thali ill t;lpd p)lts (Table -1). ()It 

,i,2 N\,.innbc hosr,s uirtclit'"c daltltiage to 
head" \as L:3tilts higher uil tintapled thani 
il tapid p ts. All :3 \ariitiis of sitid](w r haid 

Ilnru dallilag i:i the Iiiitalid. area thall ill thev 
tap(( area. Jaquts .55(). a emo ncreial oilseed 
\ariet\. was\ ie Ml \MIa'iivt that irltel'd 
-S,5(0 dailage. 

it s nfln) t t 

lclictintu Tap., in Fir ( lil, ,(.Ohio. l A-( l i uiai T r- 'x.iii ,uiint o'il l tiv llenti llod \ui't ilt
 

Table I Bird clamiin c, t,, :8o i rNtot f ill portion, (d a 0) ((i-h; lhl \\ ith a l \%ithont li l-S.aring 

26 Oct "apvl (.2 (,( 00 () 1:3 O 7tII. t a pt'd 1).5 18 0.2 I:3+ -1.2 5"1 1.6 29 

2 Nov laphld (.6 :30 0.2 I0 7.5 S'i 2.7 4:3 
Unta)Vd I 1 10 0.6 25 27.8 1(( 9.,S 55 

,h h I, dei . d ... . ..... , hJt o 
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TIhese results were particltlarly encouraging ya (M. Jaeger, Food and Agric. Organ., pers. 
ll laiiage to st IIl %vi plalittd ill the c itIIIanti.), corn from liouse c v'ASill Kathr 

same al't ill previtus ,ems was compared (1. mandido Nepal (G. Alx, I.S. Agency lit. I)ev., 
Dolbeer, pets. (oninii.). li a 0.25-ha itivnui), ali(] rasphulnrits ant sIrias.195S:2. per,. 

Plot planted with all oilseed hylbrid, Jaqties I.ri Ifim Brewer's blackbirds (llph/aqgu. 
501, received daniage tn i sevcral Iltinidt'd ltaIpiocp lis) arid radoilis JT'du.s ui;rato
gWddfinchts 02 meeks alter anttisi. ai( aill lis rostpe.ctiKl. in )e,ver. (Ailiitl)) (I. 
seeds were eatet bi har'st tiuuie. The itie rtiggers, tirpuld. data). It all :3 sittuations, 2
damage pattern -tcurtldin I":93 h, anotthcr -1 ttrips ()f tape sweveusps)iided 0.5-1.0 Iii 
0.25-ha ph)t plaiited w\ith .I tuif,,wr varittic, abov(e tl( cr01). Ill itoriagricultural nse, 15 
(2 commercial itilsitid hylri(l,, jaques 01 allnd strips (3 ) in each) of lae, stretched at --rn 
550, and 2 experime.ntal bild-resistant \ariet- intervals, seumed to stol: coono crows (C. 
ies, MIS- I and \cagra) \\ itlir I week after broc/iirhyocios) fromint rmtiig and pecking 
aitlesis. l()t)-- 1.000 godlfincics beganl feedingL ljob(s inl a flat :1)0 x mIl0-i roof) (f tll (e.s 
onl the scds, and -1) da , afhe aoith,'sis tOw hlstitotz (d Tee inologxh, ( dliis. ()iio (1). 
commercial hlIriils aicr:aigl -. 5'i hs'. Ailrews. t S. Fish and \\ildl Ser,.. and C. 

.\rnold. )t.\r\ Inst. lec h.. pers. cori ino.1. 
Additimnil IfIr'.stitfatilms Finallv the tap ,has have t repellt-rit elect 

lird-Sr'aitii Ibhel]c til"g Tapt" \is tried ill d er. J. Di ( ;rzio (lis. i i il lit
idii t 1 In 'dr e p A-bird itllatiolls. eit frmisex'c,th d]' I,' t-lfrd : it: iii is. Ii I I11 iti. ;3 to) S wlite-talild dhci'v ( )eocoilcls 

Itt-m strips if tLop vir installed it .5-m ili uIgi i i .s( e)tering the c rn trial loht at 

rvals ()\(.I ii tIla plot of ripenling ~ SI.\VII ()i each iif 6 mornings (21-26 :\it0,01 
(d1A ricittti. hrelie iistallrd the tape, but 


IBescarcli Statin at I)ioiit. Ivt-alriicit., .1. duitit g Ilss 27 .\Agust and I Sep-

Keith. I 5. Iidlhanii Vihll S .. Ii teanl)tJ, \\ licii It idisc"cItiri rti()~iig oser

learnst. . * .\;IA& \I1 ( ilk . p ", I \atiiois. .\ltliiuigl tlose ire silj(jective ac-
On l1i Septetlwlr. 2 (lit' Iwt ilnstilfiii ht , cmiits, tllcy suggest situalions, that may 

tap-, \eillage P i 'itfs tin id/it it.' x - warrant r v )iijceti,,e inivc',is ati rs. 

gliti i pl alte l at tIn \ilitr , g4st J be 	 saw,, 4) 

j 'A(-I\ (I 
tI S c i llt and, \,- di s flae f g a s si qu itsll, hil.Ns 	 :.V : S. 

Ith- isIIdIeIithI tl i tIle ,, iistIlh ,i IS Iirt-Scarinig II fiet ig "lijo rvi (hi 

Ii 'IISoptt.It Ir. utli st .I 1-ft tI ith0. \I- I)Ite ti o l itI t i riet,. I ir )it Ii Ihiitagi sit Ila-
I I ti a uhid t it. IIn iI: sc~ I 

,.illa , lI.e n i, L i I Ie h 't 

tho)IIJg grss its t i i(Ite IIit i I pl t)w iii, evelit ,Ii m i toI c IIl-Ipt 
a s (did tl (.Ii i ii- II I s t I- I I IIi t. ic I I tac sitI it iI, , I hi Id 

fieldI, hilt ii hIsmse-r Iitriiv I IonI I IJ~ci )f rnm"5 II I , I (IIitI I 3 I II ot)I Itrs.c. 
h\ 21 Septetlir. , fotwn prt-inistaflatiuii-si, isoithi tapttd ai-tas: nsi-riiilcd lirakets 
fveling fitiks steri ilot iiiii ill tOw field. i\ii6dcd taiIcii llits, (d cmi andi Suilif]iumers:
hisses at harvest atveraed 25'i No effrt was village '.aeIss aid niuiiias. at least ill the Wi-
Inade ti iixlifs liltllitio j tlt : to i,, st'le f altl-Vi(dtivecri ,, ctiilit'd pjarticuilarls 
prove thn' taiv's tfi'tetikeiis. insensiti'et 	the tape ,\ion installed at 5

1Bird-Seal Ig lefleeti ig 'alpe" ma' have Iii intervais; alid rt I-\vigved ih!ackhirds se(cnted 
other uses. It appe'ared t,, protect -I- to 2.-i-t to h(gin ial)ittitig ti thw tapc in large ('(in 
gardn plots of tiniatius fIt lt'hI fields afhr :3 da')s, when pri sided an unpr
mouisebirds (Co/ius .striatts)iii Nair(bi. Ke'n- tected eltry ))int to the fi,:hd. 
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These preliminary imvtstiatihms art. suffi-
ciently ercorragir., to,warrant large-scale, 
replicattcd trials. ',ni.lt triAl,, shhlidhurlihr 
dOCII H V t r ,P' I t~I I M' -' ' C.' u ,( lI Cst h ) O W Lkj .
m ore)l(.,accmllatc!N] dh~t il ILop ,'p)[mviln 'litaind ill-

stallatin rittlitit'. e S ,t lIIuttImt'it adl 

$0.75,100t-mi rt11 (Nishiziisa Litd., .slipptiig 
charges tt iicluIe,. Th ctt st ()I tapt, iat 
80.,36 82 it)It usv at I(I-u intervals ina 1-1m 
field ,.',iltd lt. alitLt $-.'. If tins taitt cIII-
tiritics ttt Jtl' , lfitctivt., it nla\ JJttid a sire-

rt'fluirVII)(' (,,.cc 
I c's N tm v~roul ,itijtioi, , kt i }cr,,, % ljaJlw. 

C~tst t ,, a ,ll( %il¢ltr c't- Lord, I)...\m h¢',, , I!. liil md \\Vildl. sciv.); 
,,ill,\V .jack,,a . B (o,ill, P, M wl,, 11.) Iu

illwgillativtc ill',ta qlwm', ',, .1'. Mlilan',l'i (;'ruen ttc Un'Iiv.) 11,.latiml ted thk,i:pc )m irig 
m ig h t Ih, u .wd t o,I c p c (I "t,,lc ic . ",,(T clvx \ 1N ) ; J.( ) Iv id atXN a t..I l l w k j wl w ( '11c al let i A. ( I k.

.
Bird-Scarilt lt,lti'io "apc 'tl c.t:,(>i:()p Piot (citir, I w, Banos, Plhilipuirts): N. 
be 'tlcliact.il Hi tlhi 2 jtri.-it i(1l\ tliuIt-Sli'anara ii, M..\ tad Bai. ( K. Sham
tioned diktrilltolr illJaall m I .S.S(. i shuddil, Khan (A.]I-Ilmli~l Recs.(,-crdilatv'd 


82-ni roll (lartirtri Traligg (o.. lItd.) )r Ilrtij. Ltit. ()rttithl.) and C .. rtltl (l)tdVrv 

pie, ilexcJiisivt. 
agronomists and,tI 
ditiorial falIritrs ill 
protect theiir crops 

mil S.afe ttchiliqi forT 
r imprialitlv, Ior tra-
dvtltq)ing cmirtrits to, 
'riIii
r ptNt . 

SI, . 1.i 

'his paper summnnarizes the results 
conducted between March 19-i.1 an 

tf trials 
March 

1985 evalIating the eift'ctivtrness of Bird-Scar-
ing Reflecting Tape, to protct crops froi 
birds iuFlanglad'shi, the Philippines, iitdia, alid 
tile United States. WXili stspitttlcd ill)airallel 
rows aovte ripening rflec ,...()S , tlting lp
Juiced darmtage bN iost-li.,tg )ar.kct to sun- ate.st:i:StS---.
 

M.,r, D. F.......... ... i.... 1980. Dispersing blackbirds and staris applied by vapor deposition, thIt coited lings frormi objectionable riostsites. Pr c. V't'rtelt. 

with a ctoored resin. This tape may offer an Pest Conf. 9:38-42. 

flowers anid corn, mililias tot foxtail rilivt (il 

the preseirv (itallterate fioid), Illll t' CritWS 
to stinfl(u\ ers, junlrglt'criwvs to corn, Enirttpeart 
tree sparrtiw.s tio sorghiumn, arid rcd-wiriged

I
blackbirds tot millet. Village weavers and red-
winged blacklbirds stect d ti habituate rap-
idly to the tape wi'vip d (wer a cro ) il1 

a situation in which t ier\ it artrt c, l.t 
unprotected entry point to the filld. This tape 
is a synthetic resin fl;ii to which a silver laver 

iricxpTisi,,, sirlpd,, sale tcth¢od for protect
ig rJ fields 1 crops tirim bird,,.In (d' 

.\,'aoiiIh'dguiint.-\\r gr'al, apprcci
itc. l i c t t } ! l l ,% g i n d i 
t i t . ; ss t l lc( d, ,f , il, vi d u a l s 

( i " lli (41 th]t',seit ltll ' tin ll - aslistliv ;1 lcl 

J. Kcith, J, I)ctriakl u,'i,. hi,,r, R.Bul-

Inst. Tcch.). K. Nakamura (Natl. lic,. Center, 
Miinist. Agric., lor. and Fish., Japan) and K. 
iasliinoti (Nishizawa, Ltd.) kindly translat

cid tht Japalese patenlt anrd pr,'ided infor-
Ilation oi the uset oh Bird-Scariug Ieflecting 
lt ill Japala. The Iluitiisc.rilpt ',as revitwed 
by J. F. Besser. V. 1. Jacksotn, and I. W. Fall. 

LITEIAiTUR1E :ITEI) 

ASi.im;, W. 1 980) E.xclusion frorf I.ulls reservoirs 
a ii itCoi orgll( ll , (Californiai Ir c. Vertebr. Pest 

Conf. 9:29-:37. 
Biti,t,,. If,.. G 1). TI,.:it. 198-3. Njutnofilai

merint lines exclude ring-billed gulls from iradi
tional nesting areas. Proc. Bird Contrl Semin. 9: 
15-19.

Di ( i \,zitu, J. W. 197S. Wuorld bird darnag prob-
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