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INTRODUCTION 
Several species of granivorous oirds are responsible for damage to cereal crops in 

Senegal. Palearctic migrants, such as ruffs (Phnomacnus ougnax), goclwits(Limosa 
limosa). and waterfowl damage newly sown rice seed nr gerrinating plants. The main 
pests to rioenirq cereals ate tne reo-c!!''c quelea (Quelea quelea), black-headed 
weavers (Ploceus moanr,-epnalus), village weavers(P cuculatus), and golden spar
rows (Passer luteus). Starlings (Lamrotornis calybaeus). bishops (Euolectes so.), 
parakeets (Psirtacuta krameri) and doves (Streptopeia sop I. ire often localy abun
ant pests. 

The communal roosting and nesting habits of only two of these approximately 10 
species, quelea and golden sparrows, makes them susceptible to the mass destruction 
technioues almost iniversally employed ty regional and national African bird control 
organizatzions. Such tecnniques may be applicable to large tird concentrations out 
usually are not economical for protecting small cereal schemes nor ecologically ad
visaole wnen tinse bird concentrations install in marsnes. Therefore, a main emphasis 
of the UNDPIFAO Ouelea Project research has been to evaluate alternate methods of 
protect-ig cereal crops, one method of which is the use of cnemical repellents. This 
paper summarizes the results of work conducted in Senegal between 1975 and 1977 in 
whicn the cnemical metniocarb (3.5 dimethyl-4.imethylthiio), phenol methylcarbamate: 
Mesurol). was applied as a seed dressing immediately prior to :,owing and to the heads 
of maturing cereal,, Some of the results renorted herein have previously been publish. 
ed and are cited when apprcoriate in the text but are included for completeness. 
Methiocarn nas Peen an effective. oroad-spectrum, and non-lethal repellent to many 
Dird bests in several countries (Guarino 1972; Crase and DeHaven 1976 Calvi et al. 
1976 1 

METHODS 
Trial sites and application procedures: Trials were conducted throughout Senegal 

curing cotn !' wet and cry seasons in cooperation with and al the field stations of 
government Produclion scnemes SAED). private companies (BUD), and agricultural 
research organizations (ISRA and WARDA). An attempt was made in all tiial sites to 
nave separate and distinct Diots of the same variety n the same state of maturity and 
subject to comoaraDie cird pressure In sites inwhich the plots were planted spec'fcally 
for the trial, a test design witn replication and randomization was used (Ingram 1976) 
However. some of the trials were, ny necessity. conducted within the constraints moos. 
ea by the cooperating organization Therefore. there were some single plot demonstra
::ons wicn. f :aken together, could represent reolication. 

Metniocarc .,was applied at rates of 10 • 6 5 kg/ha to maturing sorghum, millet, and 
,ce in individual pclots 'ancing in size from 400m2 to repicate plots totalling 10 ha (Table 
i i 7,eated and untreated plots were indepencent and separated physically by vegeta
icniess panos at east 0 5 m and/orwe,,,ice isually ny colored flags mounted on poles just 
acove cereai head neant 4 Ppications to ripening crops usually were made under the 
3uteivison of a Desic:ce specalist and wiln either motorized or Pressurized backpack 
3pravers Depending on :ne ir al circumstances, metMocaro was applied from one to 
three times durm hre 30 . 35 day maturational period. Initial applications were made 7. 
'0 days after ,lower,ng. and any suoseduent apolications vere made during the milk or 
soft docud staces Trton CS.7 or AE adhesives always .ere employed at rates of 60 ml 
to 100 1 of water ior rcenino ,crops 

The !ce seeoa-ressing trials occurred ,n the Senegal River Valley In all of these 
tr,ais, melmocarp was aonied at . 25% - 0 83% y dry-seed weignt) to ion. and pre. 
germinated seed in 3.5 ers of water ard mixed witn the seeds on a canvas or in a oar
rel m:,er Seeds then vere spread on th'e canvas for atout 30 minutes to allow tne water 
to eva orate cetore ceing sown by iand in flooded fieids or drilled Oy a tractor in dry 
ieds Tne sowir'c 'ate was t00 or 120 ,g of ore- or non-derminated rice seed/ha. 



I-Kong.Pao varlety seed.was used Inalt trials, in the melon seed triaY,3 Rg~o 1est 173 
wAere mechanically sown;i with 406 seeds dfllled each 15 cm ui Stan ous seed spac-,,.ing drills, pulled bihrid tractors.Bird'counts and damag6 observtions$: Oevai"''~ of bird feeding patterns were ~~r" 

S made to support the weekty damage, aid final yleld estimates. TheJnetodoogy varied.;'";among ,thetrialsbu1t it involved 10fnifying the species present and quantifying, their
numbers- counting those tanding pr those flushed at regutar 15., 30-, 
or 60.minute Interfvals. In soe triats he species composition of feeding focks atso was obtained, The.observatioseremade at regular intervats throughout each I ial. usuattyAroNcon,esvamtfnonscealed locationsaiong the perimeter of the plots, Birds were watched primarily duringtheir morning and afternoon feeding periods but occasionally at mid-day or at night (forobserving , caterfowfeeding behavior on sown rice seeds). The order of these observa
tions 
was reversed on alternate days Intrials containing replicate plUtsn'p<p, 4'en all trials'damage was eVauated prior to the first treatment, at weekly intervals, and
at harvest by scoring randomly or previously selected heads (whose stalk hads been
madKed prior to the fkst application) as'attackedor not attacked and byestimating the 
 ,percent damage to thse heads. Thelatter was accomplished either visually, by ' &measuring the length of damage relative to the total length of the head (Maniikowta ' ,and
DaCamara-Smeets 1979), or by counting or weighing the grains. At harvest the yields
.. l.vi.ualheads or fromtamplng units of 0.5 or 1,0 m2 
were determined. The
gran was remove either mnanually or,mwhen possible, using automaticthreshers, In the
; counteind -in e * 

bvwere oriented throughout the plots at the timaof sowing. In the melon trial, 1000 drilling
sitsplot were senored for the presence of melon plants. Sampinrg comprsed observing
10 consecutive drilling sites at each of 100 stations located at 60 eintervals alcng thelengih of the rows. Birds wereshot or mist-nettedfrom in or around the trial sites or.*from their' roosts for determination of food habits, More'detailed procedures for the. In'dividual trials are given inthe original Ouelea Project reports avaiable from FAQ Rome. 
RESULTS AN bISCUSSIONS , -

Seed dre si ng Itri.a Is: Seed dressing appIlcions of methocarb a 0.25% -0,83% by'seed weight resulted Inagreater amount of rice plants in four of the six trials and 8 ofthe 10 plotsin which it was applied. From 1.1 2.2 times more seedlings and 1.0 -4.5fewer birds were counted In treated than untreated plots (Table 2). Under properly
supervised agronomic conditions, which was the situation during both of the trials at
Nianga, the differences inthe number of planpts and the rice yield at harvest were signifi-

cant (P<0h05) (Ruelle and Bruggers 1979).Athough statistical significance relative to 

, 

* u~refcesin plant numbers dId not occur in any of the trials at Boundowm, themethiocarb application resulted in at east a 39% increase in their numbers (Bruggers
gnd and more plants In five of the seven pots for two years
 Ruelle 1977 

Agronomic and cultural practices greatly influenced thle results of the trials at Boundowm, Much of the scheme was only being developed ai the time of these trials, so that
considerable differences existed among plots reiativd'to land preparation, drainage,jand soii~salinity4 -Similarly, many of the farmers were resettled war veterans or nomads
with little, ifany, experience in rice farming

Ruffs were the main pests in all trials and accounted for 75% of the more than 9000
birds which frequented the plots during the trial at Nianga in 1976, Their numbers an,
nually swell in the Senegal River Valley from about 10,000 inSeptember to more than
200,000 during December and January (Treca 1976), Whistling tree ducks and gcdwits
very frequently ate newly sown rice. Nearly all other species of birds Identified and col.lected from) the rice fields during these trials had eaten insects or wild seeds almost exclusively (Ruelle and Bruggers 1979).'" 

' ''Dead birds were found only inthe trial at Boundowrn when methiocarb was applied at
0.83% (BrUggers and Ruelte 1977). At the lower application rates 0.25 -0.50% no sick
or dying birds were collected. Besser (1973) has suggested using 0.10% treatments to
reduce ,damage 'by red-winged blackbirds (Aegllus phoencius), which have aR5
0.08% (Shumake at at, 1976).
Almost no d12mage occurred to melon seeds'(Cucumis melo) following 0.75% seed~
dressing: most of the pest birds left the farm after the application, Only three birds per
15-minute interval were counted throughout the entire 9.5 ha, Not surprising under the
circumstances, the number of drilling sites containing plants for each 10 samlpling stations was nearly iden~ical In the treated (8,4 ± 1.ij and untreated plots (8,9±1 1.2)(P> 0.05) and was not statistically significant. Heavy row damage of 3-~1seeds per consecdtive drilling hole had occurred ianteplot in September lust prior to 'themethiocarb application,.naohr 



lif ied Behavioral evidence suggested crested larks (Gaterida cristata), the most abi :
dant specilas, They~followed the rows while feeding, but never were observed digging 
out or splitting exq~6sed seeds., Sparrow larks (Erernoptetix /eucotis) and Senegal 
plovers(Vanel/us seegalis) also were seen frequently In the plots: but, as with crested 

a xmctentsshowed only Insects andwild sds No sick 
l a 'ra iatio n of the.... .....conedQr'ad~ erasorereported. 
RlPenlcps -dry seasonl:The results obtained from applying melhiocarb lo 

ripening cerea'S \4! depending on the application rate, the particular crop, its season. 
and maturation processth~e bird species-present and their numbers, an, '.the season. 
The yleld data for all these trials are presented inTable 3.One applicati66, 15 .kgalt 
milletearly in the 1975 dry season gave some protectionto millet "hmost year 

t the ISRA Ceneris eaten by birds (Deusethers. comm). Although 91 I/ of the treated 

and _00_ofeated heads lncurrd some bird damage, a greaterpE~rcentage of 
the tIteated I,,heated1/n he3ds(12%)sustained less thar\11J6 oss Likewise, 

reted headwgd nearly twice as much (4g vs 2.19 g), These roTAs suggest that 

birds !aslted an/deSpiteit's Prod ,.ectedthe treated grain. The birds usually flew overj
,;P the ot, to feed in the untreated plots,.-:..;:: treated area, 

Two application's of 1,2 and,;'kg al applied at the end of the 1976 dry0eason to ripen

ing -mllet at 'the same resear'd center were completely ineffectitve dterrents tohe -

bk iEIflhf~i~as subjI: t-& very lntenslve attack, which began just after heading, 

troma resident bird poolation comprisq- initaloy o psa n- olden-sarows. bu ta g. 
th~enumbers'of c pleajI rogressively increaFed (Fig 1). Within three days o theappilca. 

!on, 50. 100% of, li headsIn al! plots were completely denuded, and nl6b'of it was 

deYoUred before il0 ,ched the early milk stage (Table 4). At harvest mature grain was 

found only at the base of the head were it was surrounded by a leaf. Flowers and 

0.5.1.0 mm grain was found in the crops of the, birds,.' 
Such acute damage is characteristic of the end of the dry season, a period in the 

sahel when natural food supplies areiscarce (Ward 1965). At this time starvation Is the 

mostlikely ultimate cause of death (Ward 1973) for the postluated 56% annual mortality 

rate in ouelea (Jones 1976). During the dry season an agricpltura! research station is in 

effect an oasis for birds, pwovlding a predictable supply of water and food, As such It at

tracts large numbers of birds from the surrounding countryside. More than 300-birds -

often were seen trying to drink from a small leak in an irrigation hose or faucet. It is 

unlikely that the 6mm of overhoad irrigation two to three times awee, in these trials in

fluenced their outcome. 
of Ripening crops . wet season: Sorghum: During the normal growing season, 2.5 kg 
of methiocarb provided excellent protection to ripening sorghum at Darou. Optimum 
conditions existed throughout the trial. Only 5.7 mm rain fell, and at the time of applica
tion the wind speed was only 2 5 km/hr. Significant differences (P<0.05) in alt yield 
parameters were obtained at' harvest, with treated and untreated areas sustaining 4% 
and 67% damage, respectively, heads in these areas averaged 49.4 g 'and 15.8 g 
(Bruggers 1976). No bird damage had occurred prior to the initial application. Although 
these differences undoubtedly were accentuated by a shift of at least part of the bird 
population to the untreated area, the results do demonstrate repellency. Presumably 
wild grass seed also was available as an alternate food source for at least some of the 

-

:repelled" birds. 
Thirteen species of birds were observed in the trial site, of which village, black

headed, and buffalo weavers (Bubalorn/s albirostris), starlings, and green pigeons 
(Vinago waalia), caused the nost damage, Village and buffalo weavers ate an averagc 
of 0,33-0.50 g of crop each feeding period (Table 4) and shattered considerably more 
grain. Three-and-one-halt times more birds were counteo in the untreated than treated 
pld(. Based on the time some individuals spent feeding on treated heads, bishops and 
Ploceus spp. appeared to be the most affected by therepellent: and Senegal parrots 
(Poicephalus senegalusl, the least, Some tasting and rejecting of treated heads seem
ed to occur. - . . . ' " -

Rice: Rice always suffers heavy losses to birds in the Senegal River Valley, the 
habitual range of quelea in Senegal. Two attempts to protect rice in different years on 

,the WARDA Research Station near Richard Toil gave contrast ing results. In the firstat-
tempt InAugus. 1975, two applications of 2,0 ad 2.5 kg/ha were made to 08 o15 ha of 
ripening rice (variety IR 442),.The applications were made when the rice was In the 
flowering and late milk .stages. The different rates reflect the-difficulty of walking a 
uniform speedin flooded fields, The two plots were separated by a two m wide path 
and three red flags mounted above the rice alor;6 the path, An adjacent 0.05 ha plt was 

-. 

: 

. 

-

-

- -

covered with r).on fishnet for comparison," - . - " , --. 
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a pcri lt3rr c O ',' i' > ' rysi-s orO !r''.,'M 0..' . iitdj (t crsc lt After 
One 1..ek. 1) r, !1)t',:'c l ar I heorti-~Ida-c", r 
Tht secorirlt irtr ~d Ol fcui "C frnrir of railw, ci rrcitlef 1vI1'wlN e s c id-iryO'o-,''l or-( of 
rieiclrrin ,ard occ reOi n a rid 2ot" ( ra,atc in tie rreated arId nritreitet plols' 
r. ct,.,iv AT nr ,At ard ,',r . IfGlli"ore ra ri a'Cc rn1il1., of Ploceus ..eavers 

darritle 11i:ie , }: .% . arid,It) 1 'ItOed arilcles lverdijed 205 ci versus 
21 to, urllrtJta J one, ac- ,eldc,h'orn U , r ,"n);rTPle urItF;irn :1 Ile re Pective 

'yw cr-.O,'e' te' ( 149 5 0P<0 05) Trre frot °fic-et pro,.. !1 g ,id

!'.cteJ 1),,net> c,,i,'c .01 g
_+4' 


EBrsros.g - '., hind %/ c .- ,-A,a-.' were the rncir D''.t- In Ir triol!)hUttheir 
feod(ri. nornr i.or -i'r-eed tCieurd.rct to fie tlrie of dJa and tre rrarit, ri, !r)tt of trre 
rice (Flit 21 fr1 d'r f oe11 In~r rirriclt l. lriiaridl early rml! >i~ick'r, d d I>.iIo5 
,[.-c'cles toi I,, -.,er.o 't rnosI prevarent species. com;prlsing a fesidert PDriuralton of 
aboil 100 irdividuiIs or .15 of the 1otal niumber of birds seen feedirig inthe fields 
Jrre1 fod ori rice arid -%eeds qfo,,,irq along the irrigaton d,kes Srrlll floc.t;Of 10-20 in
c.'.-daals of tllel a !e.an freq tllng the chferlIe aring !he lie f o.,,cerias;t'iqP atid 
,,ere 30 ooftie duting 'itaqeel feclirrg poDultionCl thie dOudQh Trev also stcarpeci to f',,cd 
Iuirllnq In evenirrg while returrlg tO a rOost in tne ierOy suar caro Most trdS shol 
in'rT' lidelV UpOn alightirrg in trlerice rrd cropr e t cavconlainrrct veecd >edso tfoe 

-ircl tIre oals had eaten rice By the end of August ,'rren thL rice 
Wi s it)It, dtio ' t;Iage 
ana with eL;l, iriportantire onset of nestina. i(.re rio irn;er 


Tre feedirrg :rer'avOr O blackrheaded 
 er. differerl 
:! also atpoeared related 10er breeding; condiiron lick-hniciedd vie'er,.,s ,-ere only 

aid ,illaqt, c,,ea,, disforrir','rit 
o 


o0 ci;orriily seer 
in) the rice scherme afler Ire orise: c' riestirid i oarlt, Strterncer Of 
1:4rieq!rirgs collected on 18 Septermber frormi, rests 'ocatect iloriq tiCe irrigratiorn 
ditcte-,. all had been fed irsects and only t,%o rice - erie qrari eact Village ;,'eaiers 
were, iroveve, tire rrajor pests d 'Irlig the late rrialliration stage .v erl ttney -,oere 
tregirinrr to construct nests but had riot yet .aid eggs Based on dali collected dUrirrQ 
19 7.5 rnf ne Gart a aridI976 in Mali IIs Teoing patterr, would I, x'pected te Wt least 
a !rtasy shil to an insect cot as nestric tirogressec In T!e (oarrci. ,tB Of 156 aduts 

of both sees returning to a resting colony fror adlacent sOrgnlrr iean trd ,were 
carrying Oricsshoppers Siniary, 100:_ of 38 nestlhng co-iectect from a coorY r) 
,,letorn Mal rad been fed exclusively insects (RUelle Dt'rs cornn I Trese orervaiotrs 
may have prenological implications for redo cira CrOD losses
 

Ifr1977 an attemrrt ,-as made to dulDcate the Positve results Otlinot ir 193,0 
 t by 
.YSrq a !echniue of alternate band apprlicatioir (Besser pers corrrrr I Ac arcr in cCOea
lor -.Al IVARDA tilt underoless than ideal corditions. three replcat 0 L".0 50 l plots 

1,rlad Ou using boundary flags In adjacent 1 0-3 0 ha fields of iree variet!-es of
 
seol nrocductrio rice (acihlng Native. Thin Trou Way.IR ,4.12i Si. 1,c of met'iiocairh was
 
icehed to one.tird of the area 
in alternate Dands of 2 3 mr treated arnd ' 7 rriLrtroaled. 

'icc,,,'nat Overall rate of2,g/ra Equivalent-size untreated plots aiso v,,er marked Out at 
the oposite end of each field Each variley began ripening Insuccessve weeks; More
 
tian ]'lm' of raifrfel dLiri'r the trial
 

Aitlhouqh ,onie repelency occurred 
during tlie first 7-10days, ovoral rnetniocarbrdit
 
'ot effecti, 01, reduce osses After twov. weeks 23 "_ 36-, arid 75 
 . of the rice had
 
teerr eateinr r te tfrree treated rlots and 59 ..78 - . arid 92- irrth corresponding ulr
incted DcOts. 
 -,'th ,iares flIures from 38'.. 1002 - loss ir treated mrid (.100 -. irr trl

teatd ]n!e rteormedfary ireas of the fields between plot nouldar,es a:-,O ,',er, corn
'','o-v ,ten The icoer treated figures are somewhat misrepresentative, slnct, tfrey ir

c-it'd ai cor.cidrale nuirrber Of undanraged lowering secondary heads WARDA did 
w! 'ii- -t t e fields
 

As turi
rt 
 1975 tie dlarnage was caused by red risnops quelea arid P.->cO~i, 
-oienors A daily feodig oopUlation frorn 200-500 pirds early in tIre trial to ?000-"r)JO0 as 
tire cr0p reached tIre mlk arid soft dough stages was obselved Rishos adainr're the 
most crevaleri during tihe early maturation stages arid quelea later On Srrijaly,. quelea 
1(main care fram i One-two million bird nesting colony in tire sugarcane at Rrcnard Toll 
The lost failed for several otfier reasons in addition to thre large nuriher-, of birds 

Corisderavie ariourts of attractive weed seed were present in and along tI trordirf of 
lhO ice Tire as',,Sertens,ve tieterogenity i tihe natlfaion rate of Ine rice witirn each 
truai plot ,,ell as arronq tne different varieies he alter resultec it) ar 0tItnded wlro 
'ronitr ' i cil, pe'roc Frrally the tlrCs were in stir,,iric( cordj!Iir)i due to Ifi 

,i'rrorrj e. ' i)rrn- arid the Iack Of natural feed-, Unike tre 1M75oi o-rti ,it reliOii 

n!-ct rn cilcln seeds arid Only in !hierice nefore return-I
, ' 

1) O t tti focl trefll, 
, to tlo , ' . 'OOr, ii r a ie cO,lerS Of cLIleoa fed or re['larreed iii the iin
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of r,.>, , ;. tU',nu fields were in effect4 l .?r'r,th- V tto Tie 'ARDA 

Xr us. crira Crlis ,'eoe af t-oirrit 0 , C't rr v..Itrr dry seaso n L ropping, and 
ketylos~ses t, lwi s rt,:Jtlted 

CONCLUSIONS 
Tie ,rwre, pr), .1 .. rrrr,-! of cereal ri. 'tiOr, ri Afiocp ard tht, r )le played by 

s . , i t''. O1(if t e cr(r r . l ires developirrl more elfect *e protection 

n'.t'r'iLo f; f lPr*'r,' . i!tmulrt' to vL't , it condiionediaaver ton reaction in af.pIt+ t~ 

trL t -ld,ki,(lert,17,,11 w)h n 0R'P 015' . uv.ich itieleo are jltilv serirritIVe r tinder 
: aritt of ,i1 qOr t r). lp; p'i tjrV irn rpotl r0ole in atn in

at. rrtitory ccnrillt'ori; (Slrrrn,ik 

approach to rwotiC b~rr d~tir t )tIo lrotior"-' i, tO celefrirre its repellent 

field conditOrS encoun!ertd in Alr'..i T t-efollo.t'r'lC 'rC icru( is are ap
,,val td 

'iWrrll under 


phia[)ot irIrlar lly to USIrr, rlt0thlr ¢Wit;, i] S,,ret It
 

iI ,,r Va ty could be avoid1 Most Pird problerns to ,iewly so,., i I' 1' - ,:ne 

Od ry proper preparation rnd rarpa rr1a1rilh't l ti'r 'I"'Me 'rctierr , o7 I ;rl] ta so'ing 

ia corrploted in late Augu.L!; before tihe ,r0. '! tf t tr c ' iir (i't p0:1 '[OCcies 

When, for var0 u1-1SriSOns. Iri; tirrie oCnrr,'t,, C .Iiot r mnet riletr l 'ic 0rt,e ( a plica 

ions of 0 -50 .W. ca5 	 redtice ro-stes It [ltt P(,tal le to treait tri, st00.s prior to 

lerl]rnatiOcn nlra 'rir Catn r] ,J it.(; tie t'.,ltOrcj radleIe Furierrmir alion, str1co peczf 

thermofe, soaked ser(is arpiarenily ip from 1t1 of tt niacal tiroore beingC ne 

alv drill rit dry treaedhrldo orisOn (Cunnintnarn 19.t)f Thoir-tfo - o inec O 
l 

no is 

2 Tro resuIls of tn.S.e !t!a i also .; tIc; t rrethocart co,n rol,,ph ird datmage to
Lro,'rWrprrted Seed. as at wou'dta.'iter aleran 

' 
traln crops altIOucb thO resultS na'.e t --,! mrce( riconi,ere It s iOo~ible that .o or 

r - -, t" i r leer ny dan,jt 'ouCiOr when trythree iPD iicaltiots of 56 ko , Ire 

Irnq to Protect dryseason Cr0oD at research ;IttO'rS or llOctt.ec1r's'(rn 5O'Qurnlr oraited 

Vale tI, ilrhIood of SuCCeSS also dtrmrst'es a's theflv farrrers in the Senegal RiVe 
L 

te 'rn tir.a fi (w,1,ed seeds) trecorrj i ; rr!oir -4care. the 

irr 1977 At tlrese rhirpr rates and ,pplicatri fneguercies, the 
dry season progesses and 

Situation at Barnbev 

econonmiCs and praclticality become importa,-,t cof1;iderations Trre te, mrcrrue Of edge,
 

itternateband o soot applicatoon over laQe afred usrng ,ourd s[rJi,,'irq equipment 

needs to tie cvaluated. as ths would .pce costs 

During the notr a! Cronp riq season, ocoe or t,',o applicatlions of 2 3 ku ,i' carn Pro

,ec crirs This hapPried at DaroIJ oir t' icrtard Toll in 1975 wren the Pird o,re not 
< 

- ;:a,rir arit ien tfre poptiatlon w ot ioS0 tt as to overwhelm a orep!ierit ef. 

foct 
3 Fr orn field observations it appear' triat species such as the golden spa row arid. in 

andiPloce,,s v?avers niqht P0 more sernsitive tO mothiOcarbprticular. red bisnops 
than other species, suctr observatliors 0quire laboratory verirication In many repellent 

t75 and 1977.trials in ,ri ch brshouo are pests, s ich as at Ricnaru Toll during boti 

darrage during the firs: one or two weeks tISUar,'l ,- greater n untreated tharr treated 
ph-ts 

In two methiocarb trials in the Tudan. contrasting results were obtaineid Both trials 

and golden soarrowS but in differentinvolved hOuSEr npairiows(Passet dorresticuil 

pc,'Ulatlion SiZeS In i- trial at Snambat insttute ,n tie presence of 8C 1500 birds. 

canrage to treated and untreated SOrqhumTn was 32'*- and 35' arid to treated arid un

trea'ed vdeat and barley, 30-'- and 60 :. respectively I.Martin and Jackson 1975) .rie 

results of another trial two mornths later, aiso in ie envrons of Kartoui ,,ere in. 
area aily, and onlyconclusve (Marilin 1976) Only 100 birds wre counted in tire 


miniir al d-mage of 4.6: was determined for ill tri triai fields
 

.1 The insecticidal effect of mettiocart ma,' iadverteilly play in rmportanl role in 

reducing crop daniage by birds An insect-free field wOuld l tie less attractivePreSW,,rabiY 

to soecies such as village and black-headed vavers. ,-.hicn often eat insects anrd rely 

hea plyon them to feed the,r nestlings A srift ,tytri, adults from rnsects to grain and the 
notsibseauert use of the 	field by t ne fledolints %,ouldappear !o oe que easy and 

In tle 1uccessful trial ait Darou B'qoera ! C71 !ne lr'],ectiwrous species also left 

tne treated bands follow..rq rietrocarb pani calori s trc killed earvigs;Foricjla 

sop ) that cere on tIre reads By redoc,r . ie r, pe' of t'ards in tIe fields, ne social 

stimulation associated wrtt tWe feeding Per'v,'or of ,reg:iriuts spoecies is rn-iimized, 

iust be potecled also is reduced It 

ts easier to move a nonulaion of pest t, r t'fore it becomes too large or ,stabisred in 
and the total nilimDelof Dtds front Atrucri lt.o, crop 

a particular feedinq area 
S Tie possible ?rfect of adhn, "iraskrng renolencv if ermann and Kolbe 1971) 

has riot vet been evaluated saltsfac:c, v Recent evidence suggests tnat f is may in



177 :;deed occur at least Inhigh ratios of repelleni to methiocarl (Besser pfrrs. cor~m, The
variation in types and amounts of adhesives/adju~ants may be onl of ,the reasbiis for
the inconsistent results which ha 'e charad rized repellen trials on grain crops,
Nonetheless, the results of the trials inSenegaldo show that repellency can occur when 

,adhesivesare used, and that theyprobably are necessary under conditions of ralnall or 
aeria1Jrrigation., . 
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- TABLE 1 Criteria used to test methiocarb as a bird repellent in Senegal between 1975 and 1977. 

trial plots 
treated untreated 

Water Sprayer orCop and Sie Date No Size (ha) No. Size (ha) Application kg ai/ha (liter/har Mixing Method 
SEED DRESSING 
Rice-moist. ore
germnated-Boundowm Sept 76 2 1.50 2 1.50 1 0.53 & 083% -- On can.as. hand 

Boundowm Oct 77 4 1.00-2.00 4 1.00-2.00 1 0.25o/ 
sown 

.-. Barrel mier, hand 

sown
-dry, non-germinated
Nanaga Nov 76 61 9.00 1 0.75 1 0.0% --- On canvas, hand 

sow..n
 
Nianaga Dec 76 2 0.50 2 0.50 1 0.25% --- On canvas, seed 

Melon-dry, non- driller 
gerrnna:ed.Sepikotane Oct 77 1 7.50 1 2.00 1 0.75% --- Barrel mer seed 

driler 
Milet-Bambey Feb 75 1 004 
RIPENING GRAIN 

1 015 1 6.50 110 Puval pressurized 

-Bambey Apr 76 scrayer3 004 2 0 0, 2 1.0. 2 0. & 3 0 75 Holder atomizerSorghum-Darou Oc: 75 1 022 1 0 17 1 & 2 2,50 65 Holder atomizerRice-Richard To~i Aug 75 1 0 80 1 0 70 2 2 0 & 2 5 50 & 85 Pulval pressurized 

-Richard Toli Auq 77 3 0 25 & 0 0 2 sprayer0 25 & 0 50 3 200 60 So!c atomizer
 

The entire o!ots were 
 treatec ,i

For seed dressings a metniocarb-.wa!er slurry (3-5 iters) ,was mixed wih 100 kg 


treated except at Rtch.,rd Toll. Aug 77. w,,,hen tne area in alternate bands .vith 6 kg a in eacn nand 
of dry seed Water evaporated before sowing


% active inqredient by dry seed weioh'
 

http:1.00-2.00
http:1.00-2.00
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TABLE 2 Results of rice and melon seed-dressing trials with methiocart if) Senegal between 

1975-1977 Statistical significance (P< 0 05) exists between means at each site followed by 

different superscripts 

number of avg numbers of 

1rial Sites plots 
plant 

samples 
birdb/Obs 
intervar 

birds/obs seedlings (A ± SD) 
interval sample site 

RICE SEED 
Boundowmri (1 1 29 Sep 76) 
East - treated 

. ,,r*N:eated 
1 
1 

100 
100 

12 
12 

11 
49 

9,7±12.7a 
6.9- 6.7a 

West -treated 
. unireateu 

1 
1 

100 
200 

31 
31 

1 
2 

5.8± 7.4a 
6.9- 8.8a 

Nianaa (1i330 Nov 76) 
treated 1 54 159 10 10.4±11.1a 

- Lintreatd 

(9 Dec 76.14 Jan 77) 
* treated lag) 

untreated (avg) 

1 
2 
2 

54 
b0 
50 

159 
109 
109 

43 
3.2 
7.2 

5,9- 8.1b 
21.5±20.8a 

9 8±11 3b 

Boundov.,n 128 Sep. 13 Oct 77r * 
- treatled (lav ) 

se? 
C 

4 
1 
1 

100 
100 
100 

31 
31 
31 

6.2 
2.7 
1.5 

5 5= 5 9a 
10.2± 76 
47± 4,6 

Sv 
Deoe 

untreated (avq) 
Seye 
Cisse 
Sy 
D~oo 

1 
1 
4 
1 
1 
1 
1 

100 
100 
100 
100 
100 
100 
100 

31 
31 
31 
31 
31 
31 
31 

1.8 
2.0 

27.6 
105 
79 
5 6 
3.6 

1.5± 1 7 
5.2±- 39 
4 2± 5.Oa 
8.2± 53 
3,8± 5.1 
1.6± 1.9 
3 2± 3.8 

MELON SEED
 
Sebikotane (7.18 Oct 77)
 

1 Gateated 1 1000 24 1.5 84± 
15 8 9± 1 2a unlreated 1 1000 24 

1976. Nianga 1976 (11) andrtirner o! onservatron days Boundowm East (3) and West (6) 
19 77 1!?r. Boundowm 1977 (13), Sebikotane 1977 (5) 

data from the indivjda farmers (Seye, C,sse, Sy, Diop). 



TABLE - Summary at yields and principa! bird oes! in mehioca;b !rals conducted in Senegal from 1975-1977. 

N'o heads..- --- ~ - ___________ 

Trpa! ocalion 
,o 

Plots 

sampled at 

harvest/plot 

Yields O 

damage 

Avg no 

birds/obs Main pest species 
MIL LET 
Bamoey (1512 4/3/75)tre!ated 

- untreated 
1 

1 
26 

37 
4 61g/heao 

2 19g/head 
not recorded P luteus. P qlseus, E onx resident during trial. 

200-300 total in small feeding flocks, 

Bambey (26/4-26/5176)
-treated 
-untreated 

3 
1 

50 
50 

93-100% 
100V. 

21-52 
18 

0 puelea (30: ) P /u!ets (33%)E. orix (23%) 
roost population of 1000-3000 birds. 

SORGHUM 
Darou (13/10-4111/75)

treated 
-untreated 

1 
1 

1200 
900 

4 %-49.4g/head 
67%-15 8g/head 

12.5 
44.5 

P. cucullatus and P melanocephalus, L. 
chalybaeta V. waala. B alblrostris.Ploceus 

15.8g/head from breeding colony of 500-1000 birds. 

RICE 
Richard Toll (&,8-18/9/75)

-treated 

- untreated 

1 

1 

68 

72 

2 05g/head 

206-_ 84g/0.5m 
2 

1.91 g/head 

136 

209 

E orix. Q. uelea. and Ploceus spp. 

149± 50g/0.5m? 

Richard Toll (19/8-12/9/77) 
- treated 3 200 38%. 63%. 

75% 23-87 0. quelea (80%),Ploceus spp. (5%),E. orix 
Suntreated 3 200 93%. 100%, 

(15%): 600-2000 birds each period all from pre- ornesting colonies. 
100% 63-78 

Observations Bambey (10 days - 82 intervals): Darou (8 days - 64 intervals): Richard Toll 75 (10 days - 33 intervals); Richard Toll 77 (depending on theplot, from 8-15 days and 64-174 intervals) 



TABLE 4 Summary of food habits of Ploceid weaver species collected from trial sites ouring methiocarb trials in Senegal 1975-1977. 

MILLET 
Bamoey - Apr 75 

no ci as sampled 
- eating cereal 
avg -,, (g) and ranrn, 

of croc and tomach contents 

SORGHUM
 
Da~ou - Oct 75 

no birds s.moled 
eating cereal 

avg gotand rangeg 
of croo and st,,-,acn contents 

RICE 
Ricnard Tol - Aug 75 

no ulrds samoled 
eatinc cereal 

avc wt(g) -and range 
of crop anj stomach contents 

Rcnard Toil - Aug 77 
no oDrc;s samned 

eatin cf. real 
avc ,Jhidi and range 

at croO ard Stomach conten' 

TOTALS 
no crds sarlciled 
- eating cereal 

avg ,rlgi and range 
o croci and stomach contents 

Collectlion date, B irriey 75(29 an 

6. 8. and 9!9j 

C\1

Ouelea 
quelea 

Passer 
luteus 

53 
100 

0.59 
(0.01-2.09) 

61 
100 

0.23 
(002-0.80) 

26 
12 

0.14 
(0.01-0.88) 

147 
45 

0 12 
(001-028) 

226 61 
54 100 

023 023 
0012 09) (0 02-0 8i 

3014. 19 and 26/5) Darou 75 

Lonctura Pioceus 
cucullata cucullatus 

8 7 
55 71 

0.08 055 
,0.03-0.30) (0,01-1.22) 

9 
88 

0.40 
(0.14-0 61) 

5 
100 
not 

weighed 

2 
100 

0 37 
(0.34-0 40) 

8 28 
50 87 

008 0 115 
(003-030) (001-1 22) 

29Oct). Richard Toll 75 5. 13. 14. 18 

Euplectes Ploceus Bubalornis 
orix melanocepnalus albiroslris 

5 
t00 

0.31 
0.10-0.75) 

40 10 
33 80 

0 19 not 
0.01-149) weighed 

31 
71 

0 10 
( 01-0 31) 

71 
49 

10 
80 

5 
100 

0 15 
00-1 4%) 

not 
weighed 

031 
(0 01-0.73) 

20 and 25 Aug). Richard Toll 77 (3118 and 1. 2. 

00 

http:0.10-0.75
http:0,01-1.22
http:0.03-0.30
http:0.01-0.88
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Ploceus spp. O. quelea E.orix 

P. luteus E L. malabarica 

date 

294. 

30 4 

no. 
ribs. 

41 

37 

total 
no. birds 

286 

309 

-
____ ____ 

5 5 16 222 

6 5 13 5 

12 5 30 361 

20 5 

26 6 

37 

bi 

479 

63 

Totals 184 1771 

0 10 20 30 410 50 

percent 

60 70 80 90 100 

FIGURE 1. Changing prnportions 
millet (1976). 

of Ploceld species feeding on dry season 
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Ploceus spp.Euplectes afra Q.quelea 

20 Aug (milk)7-10 Aug. 	(flowering) 
n=14 oos. 	-183 birdsn=18 obs. 	-295 birds 

1-2 Sept. (dough) 13 Sept. (hard dough) 
n=15 obs. -234 birds n=13 obs. -127 birds 

FIGURE 2. 	 Changing proportions of Ploceld species feeding on wet season rice 
(1975). 


