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SHORT CO MlTf UNICA TI0  N 

Response uf Sitophilus the cornmoa ~4eevil of rice oild other 
stored f ~ o d  products it1 Sri Lanks to essenii:al : d s  in oif;lctornieter test.:. 

FIXANOR JURIANSZ 

,', I 
Dcpnrrmerri c>f Zoohgy, Univer.ritv qf Sri h n k a ,  Colombo Campm, eblontha, .%i tonka. 

Extensive studies have been carried out !o fi!~d Oil t  how i:zsecis ;c:\~t i!s various 
cj~el~lic.also Ti7.e results ob~riircd from suc.11 studies are use!'i?l i i ~  selecti?iz c!!cn~.icals 
w]liclj will eir!ler att;ract (attractants) r,r repel (repeiients) ii;sc:c! pests. r;lsecticidcs 
;ire :lsed M iciely pest ~:ont.roi, but ti ley are: less sj3ecifi:: i1.1 !heir :~.ctio:% r!nd ~ i l !  kill 
!,oth target and ]?.on-target insects. Insecijcides are geaera!ly ki.l:!wiz t;) be [oxic to 
arlin~als and inan. Ti7 contrast, r~.pellents have a certniir degt'eizoi' selecf.i~,ity. As it is 
inlportant to select chemicals th>iL are least il:~rmful lo rilttll a n d  dt?rnes!ic :>ill!nals 
for t h ~  ~01ltr01 af insect iufestaiioia in store:i food, stud:er :.uk repeile;ntl; {nay be 
va1u;tble for future: i1eveloi:rncnt. 

in Sri Idank:l it has heen a tr;tdi~i;>nal ;;ractice in hc-rntes r c ,  intt..~dwc freslr lemes 
of lirne-.-.Citr.u.s auj~cii!tifol/g (CiCflrlst;!~.) Swii?g!c, to s f ~ r c d  rice in ot.c!er 1 0  ~ I - C ' S C T V ~  

i t  fro111 weevils. Tlle prescnt i:.~.vestiga.tion was stiiiiula tell by th.is p!.actice, n ~ l d  is 
concerllect with the pc?ssible efficacy of' li~ne 1cr1.f oil an<! o!hcr esseiitia! ollr a s  repel.. 
lents to  the stored food prodi~c: j?cst, Sitop!rihl.c, f ~ u n d  Irt s!o~:ks o!' rice ~rnti f low. 
This short communication is an advance rep!>rl af the work. 

For this investigatiml, an olfactolneter used h:li Mo-iveli r~:-irf Goi>~:I;i~cs for i~lifter. 
c flies was iil.odifier1 as s4~ow~t  in Fig. 1. In aac?? trial tlrc test aclr l i t  illscats weregivc!~ the. 

choice of the two sides A and B of the olfact:iv.eier. ,4 co~lt.::ii~~ci tiie rcpcllcnt nil 
axlct water, atid B ci:nt.:~ined water :::iiia;. i 5 irrslcts were p1ac:cci i n  the cei-lira1 c:tviry 
of the test-box, tile det:.~ils of \v.t~ic!l are. sk::>w:? in Fi?. 2. .At t h.c end of 7 minutes, 

.\: counts of the iitsects on the two conlpartme~~is of  the test-box i;~dicale the rcnction 
of the weevil to the test subs~axce. At the end o!^ each triai the nppriratus mas w'i3shed 
and dried. It was used again d t e r  a period of apprcxirnaiely 5 hours. Trials were 
carried nut nith increasing concentrations nf the essc11:ial oil aod tei: repicaies. 
were! dose for each conc;entra:ion,, 



Fig 1 Olfazlornetet 

1 .  Wooden disc 
2. Detccting chamher 
3. Manometer 
4. Idid of test-box 
5. Gauze with essential oil and water 
6 .  Gauzes with water only 



Response of Sitoprtil~s 

Fig. 2 Test box 

1 .  Central partiton 
2. Cer~tral cavity 
3. Wire mesh 
4. Side of metal test-box 

TABLE I .  Response of Siioplti1a.s to conccntra!ions of citronella oil and lime lcaroil 

. . . . .  . . . . . . . . . . . .  
Citronella oil 

Conc ln ~nl .  % Repirls~on SL) % Conc ~n n~l .  E;/, R C P L I ~ ~ I O I I  SD % 
. - -  

Ibe raw data ;"ru:n i:lc trials xi: given in Table i .  Ttxrc is cvidence that citronella 
o i l  attracts th.5 weevil. I n  zxp:dm~:lts with .;iir:>nella oil i i  was foiru!>d that a t  very 
]OW concentrt~tions tl~cre was defir,itu evidence ot' attrn::t.io.n.. For cxarnplc a t  0.07 mE 
there was a p:rccnrr\gs repulsion of ---41.53 or ;-1 percentage atiraciion of --I- 41.52. 
At 0.1 5 ml and 0.25 311 th.ere wzs positive attractioii. Above a c:>ncentrr.crion oE'0.25 ml 
there wa: 11.2 deerrite pattern of attraction or rspulsiail. A.t higher c:::i!cciltrations, 
there were ng poinis whic!~ s:l~v,~zd significant replsinn (i.e. significai~cc a t 95 7; 1cvel). 

1 1 -14476 



fn t!ie case cT line leaf ciI, positive rep~ilsion was observeti at all con::ei?!rations. 
Repulsi!~r~ was mere marked at low coilcentratiuns tha11 nt Irigher ui:cs. - f i~us at 
0.01 ai;d 0.G2 it:i uf  l l r i ~  iea;'oil, 52.2 percent and 54.4 perue!it insixis .acre repel!ed. 
'The percentage repulsivr~ decreased as t l ~ e  co~lsentrati-cln increrise5. 

Statisiir!21 aizaiysis of results \vtts done in order to test the stlitability 'cr:' c!~e Iiri?c 
leaf oil as a repe!lci:,t of stored fad, and tile fe'c.llo:5.ing rieduitivns were inat-ie. Tilere 
apgeareci to be similarity in the extent of repslsion within the tiires loiv clj:i:;c l,ii-ati:x?s 
al:d als;) within tile three higher c~:lcentratio:~s. A~cy;l.ii~g that therz is ovcr;+!l 
repulsion, a-11 an..alysis or variar~ce was done to sce if there is signlfici:ii!ly greater 
repulsion at loivkr conceniratio~~s than at higher concentcit.ioiis. The resillis s'ltoweli 
th3.t tile. difference in repeliency bet\veen the three low a,ncenlrati:ins ;ir:ci the liiret: 
higher conceatrations was liigh!y sig:lificant, (F test a: 0 . 1  % level) ;rr~.l ili:it t??crc 
was !I?) cletectable cliffere~iz:: within eit!:er the three low c;i i i~e  Ilirec higllcr. cuivcen- 
trations. Extent cf dilTcrence hetween the low :iud hi$h c~):;~e~itratio;is wits 111easured 
by t!le fact-that out of 15 insects on ail averagz 2.6 k 1 more insects werc repellec! 
at lower c n ~ ~ ~ e n ~ r a t i o n s  than at 11ig:rler concerltra tions. 

During this study an attenzpt was made to find repelient constituents in cils seltxtetl. 
A full accilmit of this study is wider pre21ratio;z awd. will be publisi~ed ~iiortly. 

7 ' i i i s  study was carried ont as an undergaduate researc!~ project ~ ~ n d e r  t11c saoer- 
vision of Dr. N. N. dz Silva at the C W.E. Research L.nbor:rtory, C9lomb.t 

Acknowledgement is a!so rn:zde to the C.W.E. Z,aborat,ory Staff for their help, 
the I3irector C.I.S.I.R. a.qd st3.E of tlic C.T.S.I.R., and the staff of the PJ~ysii.c$ Work- 
shop, Ulliversity of Sri Lan'xa, Cd~lornb..> Campu:; for their cooperation and a!;sistancc. 

Reference 


	JNSF3- 2 -145.pdf
	JNSF3- 2 -145 (2).pdf
	JNSF3- 2 -145 (3).pdf
	JNSF3- 2 -145 (4).pdf

