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L~~;aborakory T~~es l i ga t  ions on the Repc4Eerat and Nascoaic 
T-% Properties of Stea~rx U~stillates o f  Local Piant E:xaracts ao 

SZlo~roga cereaLejlo (Olivher) 

Abstract The s-iudy v ~ ~ z s  un-iel-raker, to deterruinc s~:i.tab!e !oc.:l pl3:it cs trncrs  r-ci be usci! i~gzinsr 
S i t o i ~ c g , ~  C::CCL!?!!;L, :In i ~ n p c . r z a ~ ~ t  Fest of pacidy i r r  Sri I.anks. 

A 'Y '  sh;~,p,:c! insect ol:.7cccimeter i tas  risid to dctei-rilinc :he Lchnvicur  <:f t h e  mc;ihs ~ciw,!rJ.s 
( h e  iuatcri;k.+ i:seci. Addit ion%! cxpcrime!;cs \vcrc ri.:~,!c!.tei! i r ~  La1q:r ~ : ~ t c i d i s I ~ r s  i o  (in'{ 11le 
coxii; effect  of t h e  \,;!pol- c)t LIIPST ill:~terii:!s. S C V C I ; ~ ~  iei>!icliti:: v,-ei-e ~; ikcri  in  c a c ! ~  c;i:.r, 

Stnrisrica! :xc~:i l~~sis  of c!lc c!;lra abinincd i r i  t h e  cxj-ci-i111tiii-s : ; l : ~ . ~ ~ e i i  t h a r  :imcr,g iljc ir;::rcri.>[:, . . 
ciseik, t l~cs t r ; :n~  \-o!arile cunsri t~i i -nts  et \ i i ir>,  jii,j!l~r?i!o a p y c n : ~ ~ !  I c, I-c :I l~ri.ints:i:;: recri!cni- :::-.J 
L ! I ~  V ~ ~ : O U C  i i f  cicii:~?e!l:~ ~ i l  \VZS T P X ~ C  co Z l :c t i~~ : : :  ;ti,.t~:e!/::. 

Effective natural ertemics a re  i-,o? :i\:ai!ai>Ie for S i ~ o k o s a  c e w n ! e i l ~ r ,  an inlportant  
pi-st of paddy in Sz-i Lnoka. T h e  use of chimicals to i o ~ r t r o l  i t  may n o t  1.x: 
advisable due  t o  thei r  residua! effect. Altho~igh ~naintenzncc  of a ccrtairl stan-  
d a r d  o t  cleanliness in storing paddy may reduce inEcst:lrioi~' it is nor :,o:siR'ic to 
reducc infcstarion appreciably by rhis meihocl. Tlicl-cfore, thc feasibi l i~\ ;  oi 
using a suintablc local repe!lsnr wx:; i n ~ e s t i ~ a t c d  in tlle 12,!msatorg. 

This study w a s  i~ndertakcn to find suitable plant exrracrs that rro~rlii bc u,icti 

against .the pest- in s ~ o r e d  paddy. I t  thought. that :lie use of locar resourc:c:; 
as repellcuts ~vou ld  be uf eror~on-lic value fur ~ ~ i ~ t i ~ l i i i i g  t h e  pest - 

2.  Materiais rind Methods 

The  moths were reared o n  pac!dy unilcr laboraiary c:utlditions in bottles (375 
c .  c,) C O ' L Y ~ ~ ~  with perforated plastic caps for ventilatiun. Each ncrvly emerged 
female was jntroduced into a bottle corit~iining neivlg emerged  nlales- I m m e d i - ~  
atel? after copulation the female was collected in separate bottles containing 
paddy stesiiised a t  80' C for twenty minutes. T h e  1st gcnesabionmoths emerged 
ttfcer about a mont!l. One-ciay-old moths, bo th  females and males in equal 
rwilliber mere collected by rncans of ;:a aspirator a i ~ d  used in rhese experiments. 

A s i ~ n p l ~  ' Y '  shaped iiisccr c l f ac ton~r to r  sinlilar to that useti by Ecrshbcr-gcr- 
and Sm?shz was uscd in rhis cxperiiilent wid: 211 additional syr:ingc to  pus!> the: 
experimental specinlens f rom the nniain cha i~~bc r  to the ' Y '  tube (Figure :i j. A, 
current of air was drzsv1-i by  a suction pump alcing both a r im of ~ J i e  olf:ictor.;lctcr 
simr~!tarleously arici passed uiit  :hrauU,h the c:)ut!-i.t cf the irlain stc;-cl. Thi- 
materid under invesrigatiun was placed in a sxnzii 'uottje, thz,oug?; n.hioi! :ii~- Ivas 

so that  IL.S vapour passed into cne  arir1 ot the olfacton;ert:rf whi!t: th:: 



Figure f - 'Y' shaped insect olfacton\cier. 



Figure 2 A 

Figure -~ 2 Apparatus used T O  dct-ci-mine rhc  rime talcen tor 
rhe ilnotils to dic due -to the 7:a1_.Gur of t h e  p:ar,t estr;lcts. 

A, 'Top view. 

13. Side view 

a. '.,?.. c . iL -.. side 

h. pianc extract 
e. mesh 

c,  petridisii 
d.  cover 



other arm casricd air wh ich  has passed cvc r  water. T h e  motl-::; wci-i: inti-u- 
. -  . 

drrceci in groups irito ? h e  nrairi stem a n d  3s :-hey nrocccdccl inco thr: ; ? ' s ~ ; r . ~ ' ~ l  
. . 

'iube, rhcy rncountereii two air ccjrrents of the  sa:l;e spreii cor~talnini., dii!ci-cnr 
o d o ~ ~ : : ~ ,  a n d  as such rhey wauid  rnove nway f rom the o n e  ca~-i-ying n ri~rc!jc~.lt. 
Subsequer~.;!y, they wouid  reach t h e  i-rbpcctivc 1arg.e glass tub-s. Ustnj; r l~ is  
technique eleven replies tes were talcen with \-z,~-i:,us numbc? s (2- 6) ai mc;fhs i i r  
alruosi- t h c  salne sex ra t io ,  (The rime ;i?Ica-ed was 11 minurcs i n  tach case). 
The experiments using 'YJ ~ h : ~ c d  olfactomcter wcre c.oi:iluctcci in a dark :-oat:;. 

Additional experiments \\?ere coriductec? using largc petiidis!:es (iliar-nctcr 9crn; 

volume 100 cc), icceping t h e  nria~er-iaI urrder invcs~i: ;~tion on  a cavi ty  slide 

and  covering it wi th  a l o t h e r  petridish (Figure 2). 'The m o t h  was i n c r o d ~ c c d  i n .  

to 3 larg:.: petridish and  the ril-ue taken fu r  i t  t o  die duc t o  ahc vapour of ~ . h c  

inaterixls used was dstcrn~'~lcc!. Scverai repIicaics XVL'CIC t3kcli. It1 this \yay 

different naa.ier;als were usei! t o  f ind their cosic cffcct on ihc. m o t h  conic~rlci i .  

The plant  extracrs used in this study were either prepared i r  o u r  labi ) ra~orv 

om: obtnineii iron1 t h e  Ceylon In: t irutc of Scientific. a n d  lnd~isrria!  Kcszarclr, 

Colorr;bu, 

T h e  extr-acts in m r  !nborntory Xvert? Frl--pnrcd by steam dist-illation o i  the  

Xi-avci foll:xv*.ed h y  o:h:s extrac?iur-r. T h c  crn1pcr:ltu:e of t1-r~ Iabor.atory durinz 

t h e  rx?erimzi-r?al period w a s  1;C0~2-2" C at:d the relative humidi ty  dOj -+% 

3 .  Results 

Statistical ana!ysis us i r~g analysis of: variancei tor thc ciato o.j>rainecl in rhc crcpcsi- 

mefats using the  ' Y '  shapec! inscct oifactome-cr, shcwed that: t'iic ctar:~ ubtaincd 

with t h e  extract of \:it:~x ~ir.g~,ulilo was s i g n i f i c a ~ ~ t l y  clilfi.rcnt from ~ i ~ o s c  c-ibraincci 

using other extracts (d. f =9/100, F= I .6S2 rignificar-t ?.L 13:l;lc;*c?). A~- i ; ! l~s i :~g  

t h e  rehults using t - test, pair by pair sl io~vs t h a t  ths data o b ~ a i n c d  io r  tbc csrract 

c f  Viicx neg~i-niio is significnntly d i f ferent  from thos.;. o't~xaincd using or-llcr 

extracts, 'The liChi" scluarc icst applied t o  the  data obtained using tllc cstracr 

of Vitex r!egunilo skowcd t h ~ t  thcte is a signiiiiant dificrei~ce l>e:~veel; t-he r..unlber 

of nioths moving in to  the  a rm (XZ= 12.736, P < C.095). T h c  n u i ~ i b e r  movitrg 

in to  t h e  a r m  conraining the  extrax: of Vitev nezti!zrlo was s i g n i i i c a ~ l ~ i ~  less rhan 

itre number ~:>aving into t h e  odaer: arrri - (T:rb':c I), 

Y7itl.i regard t o  the ti-rre ta1ce:i i o r  t h e  moths  to die due t o  vxpozr toxicicy of 

the  materials used, it was foul-id thzr :imong t h c  mati.:-ials used, C:itro~reiia oil 

vaFrJr*r, killed within i h c  shor t i s t  rime ( i 4  mitlutcs 2n aveisge of I I  ireadings 

rake3 in exEr case: - Tab!e 2). 



Lnbc'i.ii:or-j Int'eiligarians i J t r  rhe R r o e l l e ~ r  a:id Yaj_so!is !'ro!w~i,:s 83 

Tabk I - -  T h e  direction of mnvexi-nts of Siro:raEci cs7ec!cil~i in the ' Y ' s i~ : ,~cd  
ulfactometer when :;iven a choice bct~veerr r~-it 2x:r-l;e:s {nil) a n d  watcr.r 

(s sigr~iiicantly different). 

No. of ir;sec:s No.  ot iiisccts N<.n- X! 1' 
Total i ~ ~ o i e c l  iiLt:> muvecl irkto rhc ses - 

-&+I- . d r ~ ~ i n . s  I No. oi t h e  :~rin con- cirrn cor\tair?ii?g : , < > r r -  

insecrs rainii~: p l m t  w 3 t e ~  5e 

l:XtlxCr 
-. ~- ~- - .- -- .. - -. -- - - - ~  . - ~ - -- . 

(:itrol?e!in oil 5C 12 28 10 6.4 *<O.Ozj 

C:!ovc o i l  5 i  17 i .i 2 2  0,029 i O . O O U  

h4;ragosa oil 56 20 2 2  ::! 9.0" .-<,> c)00 

V i r r x  oil 4 3 8 j,? 5 i.2.73~:;,<().0[)'j 

I2cm;,i~ g ra s s  oil b 4 1 3  i i 38 C.000 <S-095 

Ocimuii: czrr:cci 39 l 0 I6 13 1.384 <3.250 

pi'able 2 - T'hc tilrie talcen for the moths to die due t o  t l ic  t ox i c  effcct of the 
.irai?oui: oi il-\.e ~natecials  used. (Average of 1: readings in each case)" 

-~ -~ -- 
~-A 

Average t i iuc  
t ~ ~ k e n  for 
death (rilins.) 

. ..~ - ~ - -- ~ -----A . -.- 

C i t r u n c i ! ~  ni l  , . I4 

-piee.. A, oil 

Cirrr?:~mon !caf i,i! 

L,imc lea< oil . ~ > 3C 



-. 1 lli: s",r;dy xc\-ca]ed thar of a[: p!allt e:;tracrs ccsted i o y  pci_cn: rcpL.i]eil;v 
a;qaiils'; Si:otlosa ci irra'ei ia, ~ s : ; r n c t  i,l; V::ex ncg~i;!& iau!:! cufisiilel-cc[ :is a 
promisific :cpr!!cnr. % h e  o;ili.r m;rcrlols ~.\-ci.2 unsuiiable is:. tj-lis ;;~~;i>c.rc, - . . 
i h- oAotir of the exrrac.;: of \.'i!cs r :eg: : : !~ lo  scsm; :c h2 ir!c3ict-~;.5!< 2.s i t  1:; to 
s : )~~. i .  ai-iit:~ilfll~ arid t o  Inan. I? is ;pi-L;b:~:blc tlict I!;? ol;aci-ii;y o igr~ns  i;! ihi: iriot'i~ 
arc  c:;;i-a 3::nsi:ivc ta tile O;!o~r 01( .!I>-: c;<::acc o: I,"ircx ~.~c;;:l~!io. 

?'hc e x t r a c t  of B!;,cic per.rpt.:, ['i!?er !.!i?,,;iiii?. (1.) I3:is ! x e r l  ~l ,<ctl  :igfiii~s; i.icc 
wccvi!, Si:cl~l~iiii:; o i y a c  (L), ant i  co\-%.pca v,lcci,il, i::i!!o~v':.!-~!~l;i!s i~~:.:illL!ii!s jlZ)." 

1 I 1  In sin?ilnr i~::.;lni.r, Vi:i.x ! ~ q ! : r ; : l o  C O L I I ~  i'c rnacic- u:i: i:! ;IS I :  . pc:i.,oil 
ag3ins-t Si:ijL?'Ogd ii.?i.f:!e!!il. 

Thr: t ~ r : i i i t y  OI  A!:Ic~ p e p p e ~  w:is not a t t i i b u t . ~ ~ !  to  t h e  i:rr>enrc of pip:.ri~lc: 
,, (11 ocl1i.r zhcn;ical cnm;jo:;en:s <if Bincic pyppcr Iliii:? br :i:;:~.ibccL fur aione. Sev--.. 

its toxiciiy in co;l]u:icrion or i:1 s \ ; i ~ ~ r ~ i s ; ~ ~  wit11 pip:riil;.' Lilic\v.visc, .411i/roj:cj::o:l 

lirli.(iiLS ~<)!i!:aiils nb 47 c;>j~ct i iu : i~ ts~  h ~ ~ ~ l -  r h f  ion-ipoi?.:n r s  a.itl'. ::)sic o: 1-e!,cI[cx-,: 
q:li"n!itics hn>~z ncjt b ,ci; id:i~riiic;l. !rl ;h-2 c,rs: ~i V i i , : ~  : L C : . : : I ~ T I ~ ~ ,  w z i r  ;he r.1-cnii- 
c;i\ coili;ici.iucn.i.; ~ I ~ V Z  i7,0t been iilve:tii;a:-cc!, 

$ Y c  I ~ ~ Z I L : ;  Pisf J .  3. S;l!ia'rl for Ili: assisra;-.c;. i i l  cil: stlri:;t i i-a! ::r.la?ysis :inii s12,. 
s.caff of r l i i  L)cp;~r.i-mnit of Zoo!i?g;., i : i ~ i v n r s i t ~  af jaf:ria, lui- ; h r ~ i  : , :~ ,~ : .~ : : ;~1~~ iil 
1.h- ~~:rperiine!~es. Ui'e a150 g:-a;eiuily ~cknc - in~ lc~ l~gc  th,- pLscis:ancc sf rl::.: : , r - , ) f f  ,,f 
r h c  Cerli:n Jnctitut: of Siiciltific r.rrd !ntiil>t:-i~i iics:n:.zl~ i i l  pr(;~ii!:il.; ::j y,7i:xl 
the plant extracts. Tli5 n;u,? ;uppi;rr:.ci by s t;i.a!i; f;oill rhc iiJari!,r;:i! 3cicilsc 
!ha i~c i l  of Sri t a n k ; i ,  ~.vi,iclh is grai-;.i.~!ly :~ckrio\\i!cd,:r:d~ 
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