
,.

;!  ' c i:;; -:, ; ' >.- ' : , ;4 ." ' 4Li4 4l 4'49 4:4'] s' ,44 : ., 4> -4"4.< . :>44 : fg ;S At jh . ' ,4)' :".,a 5, i ,ni ' '; :" 4HA44% 4 4 4.4 '4,'q4..- W, :>i~ 2. , :r <: : .;"44 ;... >; ') ,.'.': . 4,4 : : , , , ,
4 

s! *,!,:' >iEi ': )I 
; i .,: i,! :i!! i:} !!! i,. , 4 ; i: <. ' 47 ,:: ,3 i. ! : !!i > ' : , !. J :; :;t , ".4I,, , ";.,; . .>.'' ' ,)i i .. .. . n :..i .J> !L'' . .. , 
;i!i!i% 44!;iiS ii < :ii! I; i''i,,! -*,k > 

i"44"4 i4n!~"'"!i i ;i i , ii!i ii ! ii 
d ; F&: ',iii:!! i!? i i 3 

.,4 : '"4,44'. ,
>> i?"- :4 i ii !,,:i7.!!i: !i!ii ' ,> i?%i ii>i i !i i!!i i - ;! ! !i!i!i~~ ~l 

................. 
4' 

7 
/;7 

p 
. . 

! ;:, .:;< 44::;? ): 

4 ;4 '"; "' 

2r: :!: : 



I frc ith Methiocarb.;?!q 

;i}!;:sQuele~a (Qule ,ula toaage ripen ing gr~ainc'rops in Africa i's 
cosdedto.be o o th old' slf~t serious vertebratepstpobes 
I-Ayr c n coun ri e af ec ed by ,que l e a Iav, , c ont ro l o roraiains :actively 'te a mcmaing 'the problem, :Considerable rges

beenade 
a 

y .these, di fferent: groups in,somie- aspects;! however arg-clcmpaigns....to reduce quelea populations with 
toxic chemicai Sprays:have-. 
....
provded nlylimi,/. 4 ted ......} ~ relief. fr-om depredations.i Furthermoe.. .. emia.. . , ,
 
sp:,4...:
:rays are costly and potential',y hazardous.. Tomu~!- economical, ,effective, safe,: and highly 

be. Useful,: acontrol method{:ist: be se1lective for tile 
"",predating,dei: species . Tile chemical .bird repellent- "methiocarb" hIas' largely.
: -sat"isfied these criteri a and has bee n demonstrated to be an effectiii.
m. 


chemical ~45inpoecigany kinds of crops- fro'm bird da'mage.ir tle Unite 

,y!::i.:,:!,:Initial field t-sts with nwethiocar-b Coniducted Kenya Tanzania::ini and oni!:L
Lripening .wheat and rice indicated effectiveness, but more critical Studies...ii}!:;~are, {Laboratory tests-havenleedJed._ 
 showin that caged quelea are highly-•
:L se ns i t i ve t il4ii to e chemi c a l . :. 

Bird damage to crops, particularly cereal 
gdainS r i a se problem 

all! over the world. LCoun tries wi thfihighty developed a3 "icul rural technolog~y
hae S;pent Lconsiderable effort in sobling'bird damage problems, bUt ill"l.ess-developed countries..which have hadnot tile resobirces to devote to suchlbird cal seerl li i ag iulua productionU "W 

The !U.!S,{:'}!:! Fi'sh and ildlife S]ervice (RiIS)isone of tile'principal.
S.",Federal .agencies responsible for developing methods to, alleviate bird damiage.{ prob'lem~s Oroughout tilieUnited States. Since 1968, the Denver WiIlii fe!;:}-
Resea rch Center (N RC) , :unde r the HlIS , has worked wi th severalii interna ti onaliognztosthepalvaesmlrprioblems in-developinig Countries,...

Under,:.an aqow(n wi hte U.. State Department's Agency:-i.uvelopmn iologists have for lnternationalDe: (ADDR investigated the k:inds and Lnwounts 
iordT rpof bi( daaet n Africa,. LaL'in Aiierica, and Southieast Asia. -

.-liAfrica, thIn. most- serious problem bird is tlhe subtr'opical r-ed-billedWei'aver; (! qlea), a 'sparrom-i-sized bir'd of the weaver ~finich family.

:Tlhe quelea has th distinction_ of bein g tile rost numnerous, an d perhaps
moKsttdes'tru'ctiv, bird-in the~ymrd.' "For 

tile
 
example,. Doggett (1970) estimated 
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that between 600,000 to over 1Imillion tons of sn"ll grains are lost
 

annually inAfrica, and Haylock (1960) stated that Hore than 330 million
 
1Several


quelea were destroyed in Kenya and Tanzania between 1956 and 1960 


billion quelea range over about 5 million square kilomieers (20 peorcent of
 
affect the, economies of approximately 25 nations.
the Africin continent) and 

. Le:.kiU natural .foods are weed and atrass seeds but when these become 

v ;'r: :scarce beCdUse d roud,i5or other-f us o ....of o -.....

and wheat (Crook and 
to. local cereal crops--primarily rice, millet, sorghun, 

Ward, 1968; DeGrazio and Biesser, 1974). .
 

Since about 1950, various international organizations have provided 

African nations with assistance on the quelea problem. Beginning in 1971, . : 

AID has supported quelea research through( an agreement with DWRC. Personnel 

of the DWRC, from considerable experience with agricultural bird problems i H 
in the United States;' have concluded that thu most productive approach to ' 
such problems is protection of the firlds actually being damaged, rather " P 

the removal or destruction of d~raging birds. Consequently, the
than 
chemicals that have proved ,ost effective for crop protection
techniques and 

in the United States are being investigated for quelea. " 

and evaluation of selected .Preliminary work on problem assessment 
chemicals in seven African countries suggest that use of chemical repellents
 

The DWRC Leani has
may be one promising straLeyy for reduring dimage. 
initiated various cri Lical phases of basic laboratory research on imported 

.
quelea. A new research unit of the DWRC was established in Ma'., 1971 at 

Its primary objective is to protect small-gr-in crops such
Khartoum, Sudan. 


as wheat, rice, sorghum. and millet from ( elea dalikge . " I
 
One promis ing chemical ismethiocarb [4.-(meLhylthio)-3,5-xylyl 
thylcar amatel, a short-lived, hiodegradable, carbamate compound :! 

- . originally developed as a broad-spectrum incticide. 1ethiocarb has now 
bnon shown to be a safe and effective rpdllnt for many di fferent bird . " . 

__-mei 

rates as low as 1.0 lb per acre (Guarino, ..species when sprayed on crops at 
- 1972). In preliminary investigations of the compound's effects on quelea, -


Schafer et al . (1973) (etermine&Lflat the acute L050 was 4.2 ng/kq .
 

Besse)' DUIRC, -..administered oral 1y and 100 i&g/lg administered dermally. 
..
personal coumunication) found that caged quelea were repelled by 0.1, 

they could probablynethiocarb on millet seed and believed that detect much 
lower concentrations.
 

iA ,-;
 

RESEARCH FINDINGS
 

' With Lhis preliminary indication of the compound's effectiveness, a 14), 
biologist of the Denver Wildlife Research Center, in cooperaition with local - .. f1974 on ,thods of reducing
personn l, conducted field experiment in 
damage by quelea to ripening whea t near lanyki, Kenya, and to ripening rice 

near Rujowa, Tanzania. Te experimental bird repel ln "methincarb" was - 4g. 
both crops (De Grazio, 1974).effective in reducirg quelea damage to 

Inboth tests, small plots were sprayed with a formulation of 3 lb .
 

(a.i. 75: w.p. ) eth iocarb and 15 gel of water/acre. In the wheat Lest, a 

U.25-.acrk plot was selected for treatrMi and a sMi OM 0.25-acre plot as4.,,I, 
! Iand both
the control; both plots were located at the edge of large field, 

a 0.12-acrewere bordered by brus" and grass tracts. In- the rice test, plot 
"
 was treated and a similar 0.12-acre. plot was left untreated as lhe control 


area...
 



tieh~er on .the contrl plt(9 ha ed' damagep 1er00) tano 
thraed i lot (60 per 1,0) nrcdmg as.' 1 times higher on the'contr.l(51 pel,00 thno.tete..'lo'
esiatsin and around th per 1,000). Populationha lt
obervation werelon ;the trte plot (278 

hwdta two. timnes more birds per'
.
birds) than. onithe control (612)

befre etriitmen t,--versuUthree ties mo,re.birds on the /control (629) than on
 

~..,'the itreated, (182) afteriteamet. In'rice, there were two times .me .bid ... ____
 .
 

tratrrnt,'versus five times more birds on' the control (174)
i/:treated (39).after treatment. than on the "" ";;r ;;;'"[
' :;
/ <
' ii(i!;:i. '
 :::.: ;African investg.'toti shave reported that wheat isthe small-grain crop 
 '-
 .
mo
.Kst severely damaged-by quelea and is followed sequentially by rice, finge
illet....,r , oghum. 

.. ... ., '
bulu; milt 
 The good results with'wheat and rice.
-ethocarb 

should be tested on these other crops and that 


indicate.hat 

lower.'
concentrations 
 eeffective-i
'a n providing protection. 
 -
ill.<. ,In laboratory tests at DW4RC, methlocarb was highly repellent to 

.;

cag.{ed
.quelca. .
ShuJmakeet al . (1976) determnined the R50 of, methiocarb for male


quelea to be 0.015% with 95Z C.L. of 0.011-0.021 I. Thus, quelea were about
six' ii!:
timeSore sensitive than red-winged blackbirds (Anelajus phoeniceus)
( 0:0•9Z) and three times :,50 more sensitive than hou~se sparrows (Passerrdomesticus) (R5o - 0'042%) to '";
the repellent activity of methiocar.b-T7liee
 , 
 aEa indicate thait nethiocarb (and perhaps other repellents) should have
!iii...good potential 
tO alleviate agricultural crop damnage caused by quelea in 
. ,:
 

Afri ca....
 
.,.:i:;':
i_"::.." These preliminary tes ts de monstrate that ";,,eth'oca may be an effective
" 


' 
;i:i!.approach to the luelea problem, and further investiga ions 
are pl}anned. I,,•n;:(i
i~:;_.:th e UitdfStates, n:ethi1ocarb has been shown *tobe 
a safe and effective "
:!: Lrepelen t for ,anbird species when sprayed on crops at raites 
as low as 
 "
 
1.bper acre (urn,17)
 

,<; ::fe~One cannot,'of course,.conclude from these small-scal1', unreplicated
,
i field tial that methiocarb . :{
i r::rpening grain. 

will solve the problem ofluelea damage to ':The results do indicate, howvever,
'::-::-"
promise:. bot~h that -this approach has L
pIn cofh these alIi-scale rice and wheat testsi n>thiocal,
aparently -reduc~
te expected ievel of bird damage-'considerably, 
even
tog thio'carb was 
sprayed on
<- only one Small plot(1972) haspointed out that e>:perimental design can in each field.significantly affecurn?of..... . tsUl _field 
;:'" 

tests with repell1ents and stressedl that 
the 

treatment of large
•"
ai'rfreasi s often hereeffective tharn .... itreatmnThcr; t of smal I plots' within. field.s.]eftoe, we believe that .nOtection from
,,,shown our 

bird damage will be even greaterthan. in smal-Scale itests w;hen enti-e fields ae trae... ,hiocarb, p)ossibly with even lover treatment levels 
wit 

.orthes reasons,.
(-Prsonnel,
W,.-C' incooperation with the Plant Protecto
ii-•
! Department,
;nist,'y of Agricul ture, Sudan, intend to pursue large-scaFl 
 '
 ; , investigations with n~thiocarb on small-grain crops inlAfrica". 
 ','.
 
!i i If these tests are successful 
over r:2hods ncw used to lessen 

, methiocarb will have many advanitages i;r :: 
quelea damage.. Methiocarh is 'economical atthe lowq application rates neEded,,is. easily appliled by ithe far-,er, and is ... safe to consumers, of tU' crop and to :"/the riany noninjur.ious bird species that
-may Feed in the grain fields, In addition 
 to being a bird repellent, '
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i:".ethioicarb) is a~neffective broad-spectr~um insecticide and will nlot contribtu'6e 
to long:-tenm environivental contaminationi L( He r ma nn . and Kolbe, 1971). 

::..:: _: Finally, i simply prleying a crop oiith-bird 
). 

repellents 
. . 

suchi as
- I 

m:•.ethioicarb vwill ecinomiically and safely protect it from bird damage, 
., wvide-scale des I-uIction of birds,: with its attendant dan~gers to min,habi tat, and other wildlife , will be'e unnecessar. 

the , 
Lhe ":-. 

: . 

:Wi IWdl i fe ,Servi cc by the U.S .Agency. for International Development tinder: the 
project "Control cf VertebrateID/TAB473-1-67.- Pests: Rats and Nloxious Birds', PASA 

WlethankisanFcis Kibonyo, ard otrol Officer, dvinistryiofc i 

Agriculture., Kenya-, ErnestSAgriculture, Tanzania; ando n M~oshaj, Bird Control Olike tgala, Bird Fie MndOf linistry ofbcer,1nd)David i 

~Fananly,-Laboratory Assistant, *TropicalPesticides Research nstitu te, 

Tanzania, foi- assistance in field studies. . 
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