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Abstract 

The chemical methiocarb was used as a repellent to reduce bird damage 
to sprouting wheat. Treatment levels of 0.1, 0.25, 0.5 and 1.0% by seed 
weight produced plant survival against bird attacks. From 18 to 27%/. mole 
plants were obscrved on treated plots as compared to those vith no applied 
repellent. It is reccmmended that the chemical be used to protect wheat 
experiments against bird damnage Hias and possible use by farmers to increase 
wheat yield as tile Ad ditional ficld Irials are prograntmeddesired eid-prodUCt. 

before large scale field applications are institt, ted.
 

Introduction 

As the population of man continues to incr'easc and algriculturatl lands arc 
expanded throughout much Of the globe, more cereal crops are exposed to d 

g..-,An overview of the world bird problems is ptesented by DcGrazio 
(1978). 

An effective Mcthod of rtlucintig bird dan age to liehi crops is through 

the use of' rpellents. of which mcthiocarb (3,5-dimethyl 4-(mcthylothio) plhenol 
methylcarbramate) is most promising. Rcvicws on ilie ttse of mcthiocarb for 
reducing bird damiage are presented by Crase and Del lawn (1976) atd Gtarino 
(1972). As a nicans ofcurbi g yield loss to birds inrice, rescaeth y (ibuarinto ('1al 
1975), ILugIgcrs and Ruelle (1977), RcILIc andl~rtuggers (1979), a ad llcsscr (1973) 

dcemnstlrated the ell'ectivelcss ol Il e conmpotlnd. 

In South Asia reportls on birds damage to crops are rare atid generally 
lack qualiflcd data. For examples, see PerumAl (1972) ind. Ramizan and Toor 

(1971), Toor and Ralaizall (1971). Ilird damage lo cereal crops in Pa kistana were 
docum:1ntCd by Roberts (1976) and l3;lshil" (1978). lashir (1978) used mcthin
ca rb on corl and toted dlamage was 3.5 limne grcatcr ol coatrtol plots. 

In the United States, bird daimage to sprouting ltaI was observed by 
Dolbeer rt a!. (1978/1979) and Stickley ctl d. (1977). During Ihe pcriod 1974 to 

1. Plermanent address: U. S. Fish & Wildlife Service, Detvcr Wildlife Research Center,
 
Blldg. 16, taederal Center, Denver, Colorado, U. S. A.
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1980 wliLat. ha,; beCtlllc ;apoplllr crop i BanladilFarlers I,, have noted anlinlcrea ifl I'd d(liiige h0 s5irOitiig wicat. In December 1979, we observedfields Nvilliomcr 5W, of the w'heat sprots renlovct. The major bird. speciesresponsible for tile damage rinhdC tie hleOUSC Sparrow (Pa.Vser dotnesius), Indianniyia (Acridot/,fcs ri.ti.), pied myna (SIurn's contra), house crow (Corvus,l h'dlens), jumic crow (C. mu'rorhr),Ihos), the blue rock pigeon (Columba livia)and Ile ring dwe (S'rephqO'li/ dcaoclo. ThI roscringed paralkect (Psiltaculakramcri) was rcploi,'d Io menace sprouting whCat, but we only observed thisbird in mnalure weal Crops. III the lh'gra District farmers complained of parakeets and weaver birds (Plhw'/ s spp) as se'ere problems in mature wheat. 
ILIscd on preliiiiliary fiCd 01lr;crTa tions, numerous complaints from farmersexpre;sed dtiirig I f1r'IleT in trvicws, id government requests, a field trial wasOrg;Ir1ed. '1lie ohj0iLi\c ot Iri, stdy wCrC to, (I) test the repellency of methio-Uarl) illreducing bird tIi Iniage to sprouling wheat, and (2) compare different levelsofnietliocarb sced re:llmCit ard tlie Cffects on pl ,nt sIr\i\,al against bird attacks. 

Materials and Aleliods
 

"['hte
study arca vas locted ;Itie BARI regional farm at Ishurdi, Banglhdclsh, alpproximately 2(0 I'm norti west ot' Dacca. Annually, numcrous varietaland fertili/Cr Cx pcriicnIrtS are comlnctcd in wheat at Ishuirdi. The site selected
for thIis stldy wa; illa '.sed Illult iplicatieI lield.
 

A randoinizcd complete 
 block design was used to test different levels of*riethioc;rb applic:rlions, live rcplicatcs of 4 coricentrations were applied;1,0.5, 0.25 :ard 0. ' clhioca r by seed weight. Stibplots (treated and controls)
were It)..: 10in ard spaced aft 
 lin intervals. A random numbers table w\as used
 
to assign realtl t 
Ic\'Cls ard controls within each block. 

The metliocarb (75",i, weltable powder) for cach treatment level (5 replicates) was dissolved iiia alproxinatcly 300 of
il water. The methiocarb wasproVided by tile I)iCivr \Vldlife Rcscarch Center. Norteno-67 wheat varietywas scedcd at the rate ol 1.1 kg per subplot (!I10 kg/Ia). The treated seeds were
 
dried for onc hour.
 

Se,.eds wcrc 'ro:lIcast by haid on II Novcmbcr 1979 and covered with abllock driliwarak,,.Tfhe Ilots were irrig;iteod two afterwecks planting andsampling vas coIdIcted on 10 Decembcr 1979. Each subplot wassampled for tile , hcllStri- iit pmint popu!:tion. Fie randomly selectedsamples (50x5) cm \vodlen frarle) were ta ken from each subplot. The totalrunllitr l liretwhl lilleu' lucr ciiiiiiCI'e M tilealild data 11al1Yzed lSilg 1-waya 
anralysis ol riariliC. 
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Oil 21 January 1980 a similar experimen was inlitiaed on the BARI, Joydebpur farm. Methiocarb trcated sceds, at I, 0.5 (.25 and 0.I Ir.amicnt IlCs,were planted in clay pots and covered with 2.5 c111 potsof, flne soil. .i\'e wereallocated per trcatiuent levcl and for tie CoIltl'Os. SC..S \wer phi It .d rateof 30 seeds per pot. Pots .tthe were \yeaLcrd even 4 to 5 da's and placcd ill a it openfield, an exposed to birds, injgTrolups accordin,.t I 11",nullllof 5n between groups1 levcls, \\lla miinimumloir \eeks al't Il5l\\ lug platit pojiufatlloll C'OtltS \\ClC
made in each pot and the data COMpared. 

To obtain preliminary data cL'efCLe
on 1te 0f planlil) , dcplh a1d suarvivalagainst bird preda tion, 15 pots were sccdcd (30 seeds each) N\ilhf
for five planting depths: 1, 2.5, 5, 7.5 and 10 
lhre pots each 

cm hclow the soil suir'ace. The15 pots were placed apProximately 0.Sni apart in an opelt ficld. 

Results and Discussion 
The results of this study revealed that methiocarb treatmcnt of' wheat

produced a greater plant d,..nsity an1d provided increased 
seed 

I'rI'ndamage. protct otlit birdThe greatest bird repellency was shown int ti 0.5",, trcaimnt Ppli.cation plots, where an 
tt 

increase of 27.8',, in plant number was obscrvcd overthe controls. The lowest concentration of 0.1 resulted in aii itlct'ease19.7% more surviving wvhea t tillers. 
il 

The restilts arc stim llariCd illTable I. 

Table-i. The effects of ziclioca:i-l Ireaucd ih(ltaseies (in jilaw survia I till hit! (laliage
il slroutli g %,lvuI at Ishurail, I:iiml eslti. 

Treatment Active Meat TillersLevel lPCr cent DeviationIngredient 2per m h'outt colrol 
(ghia) 

S/ 1,100 186.7 -I1I.00.5 550 202.1 -1 27.80.25 275 180.3 1-13.90.1 110 189.4 -1 19.7
Control - 158.2 

In 'the Pot CxperiClen clpalilullig rcated mitd tltll'calc 
 secds, sitilar resTltswere obtained. Signielicant differences (1:= 9.06, I0I) Oll'rscdP. . we'e alnt1llgthe treatment levels. The best reills w'rlat I.1
the t11 :inl[ 0.25",, tretiltuit Ievels.Seeds trealed with 0.25,% metlhiocarb i,'sulcd Ili "aMei of' 17.4 lait, :,u'svi'as cotliared to only 4.8 planut: in [lie Control pots ('Table 2). 
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Table-2. Results of put experiments Cxaminning the repellency of methiocarb treated wheatseeds in prcveinting dutage by the Indian Myna and Pied Myna in sprouting 
iiheat at *oydchlpur, Hiangladesh. 

Treatmelnt Replicatcs 

Levcls* I 2 3 4 5, Mean 

0.1 :. 12 13 19 25 16 85 17.00.25 17 20 17 17 8716 
17.40.5 - 8 7 11 35 5.0

5 
1.0 1 6 15 10 10 42 8.4Controls 22 0 13 8 24 4.8 

*Fzz 9.06, I'<.01 

Data obtained for the trial testing ditl'crelnt sowing depths showed signino
ficant difference in seed survi'al when plaintcd at I and 2.5 cm deep (Table 3).Seeds planted at 5 to 10 cm deep hd a significantly reduccd survival rate (P <.01), 
a result of poor germimation rather than the effects of birds. The rersults suggest
that the best sowing depth is from I to 2.5 cm and that additional field trials
should be conductcd to furtlcr exa mine the possibility of deptIi versus protection
against birds. The tradcoff lies in the of'amount possible bird damage of field may be exposed to, a function of planting depth versts the germina tion rate,the latter of which is also a fRiiction of' deptIi heneath the soil surface. PlantingdCCp providcS inrcasCd protcction against birds pulling up sprotuts, but the seed
 
germinalioni rate is reduced.
 

Tuble-3. Results o1" ,,,heat surOal from bird damage Allen ihe seeds were sown at various 
depths. The data are sprouts per pots. 

Replicates
 
Dept i (cm) 
 e Mean 

1.0 17 19 16 52 17.32.5 15 14 26 55 18.3
5.0 8 13 7 28 9.3
7.5 6 6 6 18 6.010.0 0 0 1 1 0.3 
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Traditional bird control in Bangladesh involves frightcl ing tLctic, with 
bamboo clappers, attaching cloth slircaniclrs to bamboo sticks posilioncd throulghout 
the field, or using aquatic plant roots attached to sticks and olher foris of 
scarccro\ws. During the wheat season when Ihe sccds arc sproull ,, govctlll 
farm oficials often hire laborers tor about 3 hours after da. brack aniid two houris 
before dusk to frightcn[ away birds. On BARI f1ar'ms, laborer" 'arc iiad abtt 
Taka 15 ($ 1) per day and oftcn 15 are hired for about a two-wcek period. Ilhe 
cost would amount to approximately $ 210 for a 20 ha plot. Crop protectol is 
extremely important cspecially during 'a ricta Ia ichd cxpci Iincol. Too 
uften trials are disrupted by bird damage. 

The field trial at Ishurdi aiountcd to a rCductionl in bird da!IlIgc to SprtMi

ling x\\heat. Damage may have bccn reduced 11orC if a biiilCr oi ;IlhCsi\C, rat hcr 
han water, had bccI availablc to hold the mcthiocatr more s,ctlrly to the secdS. 

Bcsser and Elias (1979), howevcr, noted incrcased bird rcpelcllcy lt ni icthio

carb was applied to sorghum during the dough stage withotlt (ic uC o1, aill dlcsi c. 
This preliminary Study on sprouting wlhcat indicated lie potelntial ol using 

mcthiocarb for bird dantge control ill Bangladesh. Ilad more field spIce bCCn 

available and larger plots used, it is tel t, the difl'rcencsIbt ict lie lcalcd ll d 
cotirois would have biCCll grCatCr. Since restults pioill: il. lagr polsIThe are 
will be used to further examine tlie compound at Ishurldi. 

The findings indicated a 0.I/,, measurol treated whcat ,;eed applieation 
is sulficient to reduc bird dalliage. Bruggers (Personal comm.) Ielpo0ted sinilar 
observations in field trials conducted in Senegal using mcthiocarb to repel several 
bird species. 

Although the use of metlhiocartb ha"Is great potential for u1sc ill Ilangladesh 
and would appear to be more economical than using hand frightcining devices, 
a comparison bct\ccn chcmical and I'rightenhg methods i rcdneiiig diige to 

sproutillg \'hcat should be evaluated. A cost benefit ana Iysi s of' cach nctlhod 
will be compared in 1980-81. 
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