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A BSTRA( T

-I he efiicacy ol ten vegetabie oils namcly cottonseed. scsame.

castor. sunflower. letlucc, oli\.e, soybean, fenugcek, maize and black
cumin a5 wheat gah protectants against the losser grain borer,

Rlt:opcrtha dorirrrz, $as studied- In trealed surface tests, olive oi]
\as the mlrst potenl at bolh LCso and LC.ro levels. These values were

-: 5 ard i 9 lll?eiri dish. w}rcn wheat grains were tr€ated vith
\egeEblc oils. suollower ard black €umiir oils were the most ellect;\'e
asah.a R dominicct at t,Cr0 and LCx ievels, respectively. All
corceltratlons of the different oils whsn mired *ith {heat graint.
caused sietiificant redqcrions in p.ogeny emergence. Progen]
emcrgence \ras elim:nated al the higher concentration (12 nrl,kg for
ell l]lc oiis. ivirh the exccption ofolive oil *hich gave 91.869i, control.
the egg sugc ol R.lominica \ras the most highly affectcd by oil
treatments follo*ed by larval and pupal stages. Atl the tested o;ls with
the erception of sunflower and soybeal protected wheal grains

againit these inrects up to 120 days. The germination of\rheat grains

treated \\ ith vegetable oils was not all'ected throughoua 120 days

storage alier treatmenl.
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8e! t'ttf,A Rllttz"petthd dnnt iLl stnrr'' Dt' ecti n- veg\'ldbh

o s. theat grdtt1-

1. I]{TRODU CTION

Grains oi difte.ent kinds and many stored products arc

**,a"t"Jl.r"*"i ,itod souises lbr people' animals and birds' Tle

;":i:.i-i;;.;ii;; 'rore'r erain' and rne'' p'"Ju'r' '' a 'criotrs

l'.ur.r. 
'il" -r"".t 

u;rn borer' RbzoP' r'h't donnla tl't \\

llii,i"'"1 i" o. "" i..ponant p'5t ir ctor'd !i3rn'' Alrhoush dn

;;;";.t;; ;;",;.; or prcn' ;ir' hd\e r<(n "reeoed 
ror u:e in

",1,.,i,""" r""+r"." io-e' due r' rnreJt: mosr of Ih'' $o'k ha\

[:;il"';:,i;.,;^ asain'r bruchrd pe'r' or cosF<d or urhc' pul'(s

Iil..l,"""i- g."" I.,-',qxr. tt-su: 
".1 

lqx6' Dohdre] 'r dr" lqs8'

,iJ; .qi;';';":f 'oqrr. Ri\hh ?I'l/ loql Adeha!o di cb"rade
:"'5i -* iJ.J." e \ sncnrdrn leq ' Il"$e!'r' :ighamorr) // 'rl

,,r*",".f ,".i if,,i ",r' ': 
ti"t< cedan'ood and kararjb fr'Jte'r'd

"r.."'"t, ""- 
tji 'rl,l ' '^:r' and Rb:''pPrlh' Junl i'ic' \chrnidr

.ni1 Rr'ii,' qqO 
r dcmon'l.3red tl'3' ddull' ol 1'tbDl iun' on t u\ unl dno

;'.;;;;,,," .i",,;,' ., """ complercl\ ro'<rr'nr $hcn (xN'e'i r"

.",,.r. ,j", rhe r"e",ral orl ol ' l''u' u' 
' 
uluau'' \u er d/ :l9qtr

i*"i'ri"l o.:il, .*tl, oi1 kept stored wheat fiee lrom insect damage**O'"61 
5;1rpl,zat , e amaii auJ Rh.tzapettho daminisca' xu' ct d! "

, 
-iti 

,.,.'.r"0 I rr ,h< e'5er r:al u:: rcm t ull..ena dtmnnnt tta'

1..-;;;:;";-;r,,';'' I]-' 'r''ed prodLt'| in'3. pest': si/u'"l,;L'

;;;;,;';;; Tth.. ,p"'i"' in;ludins l?n.l'"io olitot.u\d

;;i.;;",,;: d.,,,rr,, rf.r.r: "c. rn. fr<'enr sorl aimeJ i^

ir\estillal( rlr. em.ien.' I rcn \'Y<!'' \ !il- ndmel\ conon(eto

:':li.;*;;; t;"fl""er. lettuce. oli'c solbean fen'rgreck' maize

*i'ii^"i-"-ril" oils as whcal g'ain protectalrls against the lesser

g rin bote., RhJzoperth.) donh iL a i.F ) '

2. MATERIAI-S .{N) }lf TEODS

2.1"T€st inscct-"" "i 
fr"'" o.igir"f 

"uf 
rrxe ot Rhyzopertlu tlon'l'l'd rlas started wilh

batches ol ad,ilts ftom a laboralor) straii maintained atthe Planl
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P,Jt<cIlon Resear(h Innitutc rAgri.ulture Rc:ear(h ( enrer. \4in;rrnor agncul,urL. (arro. fllpl,. Stock culrurc nl lhe te*t insect \ a"\obtained.by rearinS on wheat (Saklro Oq) inun ir"uUrto. rrrlniuinJJ
at 23 + 2'ra and 60 + 5% R H

2.2 The oits

- Ihe vegetable oils used were cottonseed, scsame, castor,.un f o$cr.,enuie. otivc. :u.r bearr. fenugreek. marzc and blact cun i,r.(r<\c o s $cr( Uhtarned from rhe lo(almarL(t.

2.J Dry film method
This techniquc.!!as oairied out to evaluatc rhe baicirv ofthe\<{edblc oi , to lhe ddul, ll\c(t jntheahsen\cnt ,rh"",. ;j;;*;l

concetltrations of eacir oil in acelone rvere spread onto the i rer

^L,l:.< I 
Penr d'.nes,-cn-dirn rand t.liro;r). t_"nr, u,trir.- n,

t<. ,t n.Di r / l-- d2). .tdt ucre placeJ in each oiue rreare.t p<rri
o ine.. -.!ered trnd leot in an iicLrbrlor rx.ntiined dl 2g . I C ano60 = 59/o R.It. Control $.as treated wirh u"",oo" o,rl1..- itiiJrepiicates werc made for each neannerlt. Mortalily co;nh Bere,..i.,1:,:,r.' :1 ,,. 

- 
\du,, pLrcenr muratrrie\ $c.e i";:;.; r.i;;.\br^n , lomr .b I'o2:t. fte correctrJ nerceora!< m.naliry ."s\latisricall) computcd ascording to Finne) (1971).

2.{ \liring the oils tr ith s heat srsios
2.{.1 {dult srage treatmcnt

T-1. der.rmine thc eflicacy ofthe tested oils for protecling r!heatfdh" rr' m R.tonini,r lnacL. thc appropriar< oo*pe rr ea.nkrnl
:1, "". "','. o rened un quanlirre\ ol 5ug cartr ofufiq;r gra;'l. i -.r1,nr !las\ Jdr\ dnd mi\cd manuall! lor rnirulc. ,o 

-.n.r-. 
.."ncoaiing ofg.ains. Then, the grains il,ere inlested with fwent\ adulrs ofR, donin,_a I I dr)" otd)anJ co\er(d $ irh nu.t , .f"r,.', ,,",,",1$real F-atn\ $ere useJ ar control. Jhrec r<plt(ate. q(-e r ddc t(r.,r1. trerlrnenr lr<ateJ anJ untreatcd ru rs \\cr( ,reld .n 

l.,. sar'llur. .rrrcd ,ondrlroll. Dexd ad,rlt. \r(r\ -ecUro(- - od), al](rerposure Ater 28 days al! dearl and live insects rere removed. .fhe'ou .u'lrler . I ddull progen) thdt emerged 70 dd). dri", u"r,r..,\\4. rL-^ J(d \lo"Jlit) pcrccnuge, \!erl !alculatcd anJ currccied
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according to Abbott's formula (1925) and statistically comPuted

accordirg to Finney (1971).

2.11.2Immrture stag€ treatme t
Wheal grains (150g) wete inf'ested qith -1-7 day old lt

dominica ad:ults (120 adulls) After24h.. thc adults rvcre removed

anti the grahs were divided hto three equal portio s' which were

lrealcd with the LCco for adull stage ofeach oil. The first portion was

treated immediatel.v lo detenninc the cffec1 on the egg stage' The

secord porlion was trcated I5 days aller ovipoiition to deiermine the

eifecr on ihe larval stage. The third pLrrtio $as treated 28 days after

oviposition lo test the eI}lcl ofthe oils on the pupal stage. I]ntrealed

g..in. *"." kept as control for all tests. Tlrce replicates $ele made

ior each treatment. The jars rvcre heid under lhe same mentioned

conditions. fhe numbcr of adult progen) was scoled 6 rveeks laier'

Perccnlage olred ction ir1 aduit emergeoce was determined according

to Firrner- (1971).

2.,{.3 Assay of residuat sctiYiq
ln order io $ud) tho residual activiry' ofthe tcsted oils againsi

R. dafiinicu after dilTereni storage perioCs ofwhcat grains' ?50 g'

lvheai grains \rere t .ated wilh l,Cro values for adult iits€ots ofeach

testcd cil and kept in glassjars covered \iith muslin. 'lhe wheat grains

were diriderl into fi\e gloups and sto.ed Tbr differcnt periods under

iaboralo{: coaCilions. Untreate{i lvheat grains sened as control'

Ihree replicales were made 1or cach lreatnent Alier each storaSe

period (l5. 30. 60, 90 a11d 110 days). hlefltl sduhs of R- do linicd (1-

i days old.t were i[troduced into the feated grains. The iniested

grains wete kept in the incubator under the same conditions- All
u,lrltr *"." rem.rred alier 30 days The lotal number oi adult

progeny. Nhich enlerged 40, 55 and l0 da)s aller jnfestation \r'ere

separaled and recordcd. Percenl rcduction in fic cmerged adults wss

detennined according to Finney (1971).

2..[.,1ElTect ofoils on $heat grrin germination
Germination test was carried out according to Qi nnd

Burkiroldcr (1981). All dala \vcrc $alistically anal)zed according to
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3. RESL'LTS

3.1 To cit' ofyegetabte oils to the adult stage (dry filiD te.st)
D. , crJ,en'ed in ldblc I'r shuq lhe LC,o.LC. rJtJ \tope!ilu.: lrl Lie ieited legetable oils against R donrnicr]. Oliveoilwas

Ire -:-.-:: !.renr at both LCe and LCr! levels. These vatues were 3.5
ani : q -LPcrri dish. The desccnding order oftoxicity at LCjo te\rel
$3s 3i :.ril.r\!si olive. lettuce, cottonseed, sesarne, soybean and black
.|;r-rj. iunlio!\er. nraizc, fenugreek and castor. Onthe basis ofLCro,']i r::e. .rI eilicicnc3, was as follorvs: olive. cottonseed - mEizc-- .. ..',-:..- l^$.r. -,)bern.leltLLe..csame totlo$cdclosel) b]

Tabte i1): LCtu, LCr0 atrd slope valucs of mortality rcgressioE

to tested oils.

*Diam.r.i JiPeri dish:7 cm

ilnujree\ and .3itor. Upon comparing the slope values ofihe bxicit)
lin.s. jt rs .\ iden! rhat nlaizc oil recorded the stcepest Iine (1 1.56) and
lhat of i.rtuie oil recorded as the llailest one (4.0g). The slope
ralues oi '.he orher roxicity ljnes ranged between 4.59 and 7.78. It
could be ieen that the slope ofail regression lines for adult illsccts

lincs lor Rhyzopenha dominica ore day after

()d source LCsr (ul/Petri dish)* Lcro(t /Petri
dish)

Slop€

4.2 6.2 1.78
,1.3 8.0 4.59
5.4 ,i9 5.82

il::1,:!!ef 4.5 7.4 5.98
3.8 7.9 4.08

rJ r:e 3.5 5.9 5.86
4.4 7.8 5.00
5.2 8.0 6.66

\la z! 5.1 6.6 r 1.56
Blari: -rn 4.4 6.7 6.97
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\!as steep. The slope valuc is known to be very importa feature of
regression lines that is helpful in dete.mining the exact rcaction ofa
population (Hosk;rs and Gardon. 1956). Ihese results indicate that R
domifiic.1 was hofiogenous in response to lhe tested oils.

3.2 Toiciry ofoil t.eatmcdt ofwhcat girins to the adult stage
3l.l Adult mortality

Data in Table (2) show tlre LCj0. LCq0 and slope valucs ofthe
diffcrert lested oils a!(ainst tbc adults ofR. Arrrrrric,r. To compare
the efficiency ol the testcd vegetabie oils as insecticides against R
loniltiLo, the conventionitl insecticide malafiion \.!as tested and
chosen as rcierence standard. Ttc iested oiis oould b(r a.rranRed
according to their LCr0's in thc lollowing desccnding order;
sunflower. fenugreek, black cumin. castor, maize. Iettuce, sesame,
oli!e. sovbean and ootto|seed.

Table (2): Comparative toxicitv ofdilferent vegetable oils and one
conve[tiolal iDsccticide to 

^drrlls 
of Rlryzopeltha

./orlrri.'a exposed 7 days to trciied wheat trains.

Or the basis of LCqi. the order of efficienc) \ras as follows;
hleck cumin, oaslor. sunflo\.!'er. lcltuce. solbean. sesame and ol:ve,
fenugreek, cottonseed and maize. Based on lhe slope values ofthc
toxioit) lines, ;t is clear that soybearr oil sho*ed the steepest toxicity

Oil source LCso
DfS

LCso

-YkS
Slope Toxicitv irdex at

LC:o LCco
Cottonseed I1.00 I5.00 9.85 19.27 34.66
Sesame 9.00 13.s0 7.t2 23.5s 38.51
Castor 6.80 9.50 8.75 3t.t'7 54.73
Sunllo$cr 5.10 10.50 3.95 :1I.56 49.52
l-ettuce 8.90 13.00 '7.56 21.82 40.00
0live 9.20 13.50 7.83 23.01 38.51

10.00 13.25 11.2t 21.24 39.24
Fenugreek 5.8 11.00 3.42 36.55
Maizc 8.30 16.00 ,1.45 32.50
Black cumin 6.10 9.4t) 6.93 31.7 5 55.31
Malathion 2.t2 5.20 3.75 100.0 100.0
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.. . ^_. : :rJ rhar ol r.rugree( ojt ,ho\\ed rhc fldne.r 
^ne i 

,.r2r.,:.ioDe.tatue: ot the ,nher eighr oi15 ti. U"r".",,f,0, oi,fr" r*.,menlroned uiis tl,rS to q.8jl rl"
;::::::_0, la5 

u.c,i ro i;;r,;,;";:;,1::';:,.llr:),;:i::,:;i,iil
^eearornc lhe lolicir\ ind<r.r,i,rn metaLhron a..";;;;;il, :ii;at I (- 0, tc!el. .unjtol\(- tJil \a5-4 | 560" jh. ,,,,,";;;-,:ffi; ";i*;nrne riils ranged trom tg.lTro-16.jj9".
cr cr b.acr cur in ;.0 

";.,:; ;;1" ;::,:ii ;:lT:11;il l,:1..as nald. ,run I he I ,\iirD inder uf rhc o,frc, ,;fs rang.a h.r,^"ccnjl J(roo al]d 1o jioo

3.2.2 Adutt progenl

,., Oru,u Tabte (i) strow rhar each offie iested vegetableoils
:,1:.",.L,^iO 

-.rh \rrea: urdin. ereach.on.cnualuf J.rLr.cdahirhprugcn\ enterBenc(. for e,,amplc. ,".u_.. .oG.
]l .j,.:i,1.,1 

b,dc(-..um 0 oit.ar rher:,.eorx n,r lg"r 
"r,*i*,, ";: ;" 

".""i,i"iil"l'iil,J;l,illi"'Ti " n,"h rcached e8 r : v: 2 -

:]lminilt:d ar tr,",,,*r,.,.'"",""^i1",i,il' iir'l'ffi gry;;;;;
::l:',.l:llh 

,!. e\ception oa olive oij that save s7.86% reducrion in
:, -' 

. a:..rcct anal)5i. re\ealed lhl ,f,." "". ir.j*"ii."r,
ll',.,- -- ..,..., rtre rare5 or cach orl used ; ,f,. ,riri", 

"iIl.l,,"*i,,1,"0,.., 
$irh the exception ofcasror sunflowerand btaJ

t 't ..-.t pn sent .merged ,,,mfarcd \irl_ ,f,. -"""i ni..,,r., eg.rihlc ril- !!mt,tctet.\ inhibirsd o.' ..'... -"r ,- 
","r,.i *rl.r, r"l,"",JP;lient 

cm(rgence or R

J.3 Fflerl of-oil\ otr imtnalor( rlages
I nL el,. - ol lhe tesled uits at lh( rdles .l I C, .5 

tbr thc adujl1,..,.r.J.-i.n re;. Ianat and prrprt rrages nt R Jomhi.t. therrurnh.r Li n:..genr emerqed anj nc-
". ..r"i. i,.a ,'" [,J,]::;:,1-.::"::,:;ff,"lil ,,:'
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Table (3): E_ffict of t€atiry whe.t graitrr vith yegetable oits at
difierena colcetrtratiots on Rwope;ha dominica

L.S.D. at 59; of alerage numbe.of proeen\ = 51.4tt

tile imrnalure stag.s of R dahtiniru. Data gi\en in l.able (.1) jndicate
lhal qner oil lrcitmlcr'\ \er< dpDt,ed j and -.g da)5-Jner
o!rpo\rIron. diflerelrt lcr.l,., .cd-...on i- aCulr cmerg<nce uere
cbserved. All oil treatmenls shotled complete protcctio; for gra;;
h-arinp 0-r dal old cgp: e\-epr . .ljloucr oil $hich gr\e 8t.2ooo.l\r:.h grJin. ha\;ng th( la^ at ,.aee. lnc ,arne l<\elofp;otec,iotr $as
a(nleveJ rL nh cotlon\<ed. .e.drnc ano .^\ hcful oil\ OnJ). $ herea: tfie
remaining oils produced different numbers oi progeny. Treatments of
grains. having the pupalstage resulrcd ln ."a r"i.ig ttr" ;r,""t p.og.nrv
Iirrm 19.67 adults in rhe contol t ertment to S.:1, Z.OO, g_Od- tZi.Ofi.
12.67, \2.67. 16.00, i6.67. t7.00and 17.i1 individuats wiih iettuce.oli\e. sulbean. \(saJnE. cononsced. ,""rgr".k. .u"";. .;;;;;.;,
mai/c ano bia\j' Lumin. re\p((li\el-r. lne resulr5 i dicare ihal lhe rgE.lagc ol /i L/,,n1..rjr..r $as highl) rflerred bJ orl rrcaLrnent torloseo b]'

Oil source Mean rumror.
6 nvks

Mpy!.d thcir r.ducri

I s.vt e
0, rt tle @ft.rtEri.n(
I 10 lnrftP Control

Mean
No,

o/.

Red,
Meatr
No. Red.

Mean o/o

Red.
15.00 92.16 3.33 98.31 199.0
3.33 98.15 1.67 99.07 t80.0

Castor 15.6',1 91..tC 97.27 1.61 99 _48 210.0
Sunflorver 26.00 86.92 2i0.0

19.00 89.83 93.40 7.00 96.25 187.0
Olive 20.00 89.30 15.67 91.62 12.31 93.82 187.0
So],bean 19.33 94.29 15.67 92.14 188.0
FeDuereek 14.33 92-79 6.00 96.99 0.00 r00.00 188.0
Maize 20.00 89.94 t4.67 92.67 2.67 98.65 183.0
Black 14.6',7 92.63 10.3i 94.80 0.00 100.00 r8i.0
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Iffval md pl.4ai stages. Statistical analysis revealed ttrat there were
siFdfical differeDces in the average number of progeny, whichem ed in iie tested oil and conh"ol treahrcnls. pupal teatrnents
sho*ed sigtrificaat differcnces between lettuce oil ana all the tested
oils excepr olire oiJ.

3,4 Re*Ilat e.tiYit, of oils
*'bed g.aiEs were teated with the tested oils at LCe0 for R

domin :a *l'ttt< to sfudy their residual activities. Data p.""-t"d io
Tabte (t *@,-that all tested oils p.eve eal arly emergence of
progtu] f(F [p to 30 da)s of srorage alier treatrDeEt;ith rhe
excrflim of mor. sunJloEer and so) bean oils. Afur60daysof
storage- sesame, lettuce, fenugr€el! cottonseed, castor, maize. blaok
ctmio olire- soybem and sunflower oils at rhe rates ofLCeo\,alues
induc€d 1m.0. 100,0, I 00.0,99.85,99.7i ,99 -Og, gg.O9, gB.S7, 87 .50
and 515tta rEd.rim io eme.gence, rcspectiv€ly. At90 days after
storage. lbe FEeEges of rcduclion reached 100.0, 100.0,99.49,
99.40- 992.1. X23,99.01, 100.0, 83.32 Md,21.24o/awith the sarne
grlf .e+€dfu+'- The respective values for 120 dals storage were
100.0, 97i?. -38. 94_.14, 9't.70, 92.77, 83.33, 96.47, 54.01 a[d
1.0.0ol:- Th etrciacy of the oils slightly decreased witlr increasing

1!e dtdin of stmage except with su[flower and soybeau oilsi
HoEever- itrsigtrificat djfferences in percentagc reductions of
progfit EE Dolired for each oil at the different stoGge durations. lt
corlH be cecloded tial all the test€d oils with the exception of
sundoE€r ad soyt€aD oils protected wh eat gaiis fiom R iominica
t]p to lm d+s-

35 Eftct of,€As oa wheat graia germination

_ Tte ga-oioaioa of wheal grains treated with tte vegetable oils
al the r& oflceo for R domi ica was not affectedby storage for 120
days aficr mmerrt (Table 6)_ Statistically, the resulte pioved that
there *-€rr uo siglficatrt differences between the treated srains an.l
untr€ared ctrBol as &ell as ber\ €€o the treamenrs with rhi differcnt
oils.
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Tsbl€ (O: Percetra gerDitratiod of wheat grains tr€ltrd witlr
""" '-'' ic* of t-he e*ed vegctable oils for tr dozi'ka atrd

'1. Dlsct ssloN

lhe re\ults obtained showeilthat all thc tested oils caused aduit

."^" ^ ","n 
,"r,,,.'' U herl !\heal srain' \lere treared uirh the

,ri.1,rr!!r rc.,errblL oil.. 5untl.qer ano Drack cumin rilq pro\<d l'r

;:l.,.i:' ;::i'J;:,";; ,n":,'' 
^ 'r'"''"' 

L( and rt "rr*ir
::.;:; i.,'l iti ,i. ,.u"0 'ii"lsniri(anrr\ 

rcduced Ihe numbe'"l

^.-"n. emrrccd r: c^mpared srln th' ronrrol' Also all th(

:::fl;*';r:";; .o'' 'nrioioa 
proge"r emerg<n'c at the

iii,lli'i""..",*,"I , tl mr '.s, r 'l'ear '|o8-' 
menrionell tlal

".?.,f,r'" 
*'t,, se'ame and fou'dnuf il cali' *a' lhr 'no'l

lii".tn. "-"i"" 
o a"'irri'; t''ilo*'o b' r' er ' il ea\e ianl' dung

Iri, 
""a 

t,"#.J ;r cake Also' xu ct df i99'1) showed thar the

essential oil fiam Oldt*erul ctunnidfia * as I ery effective against _R'

(lomini () lr \!as lound lhal roe eJ's '$ge oi R 
'lomil'i' 

d !!as lhe

..'i'r,i,, affecte,.lbl oil trcamcnr' loli''*cd b; lar!aland pJpal

r*r*. i "rnf"" 
pt,.tl ion lor u hear.gmin' cgain\t l h i: n\ecl r* 6

^Irrl"r.a 
* rt." oir i..n,ment' qerc applied one d3\ sfler o\ ipo'rt ron

stored for 30-120
Yo Germitratior dter ditereot

periods of storage (days)Oil source LCm
rnUkg

30 60 90 t20

100.0 100.0 98.33 100.0
Cottonseed 15.00

Sesame 13.00
gR'1i 96.6'7 96.67 95.00

96.6',7 98.33 95.00
Caslor
Sunflouer

9.50 91..6',7

91.33 96.76 100.0
r0.50

93.33 93.33 95.00
Lettuce l3-00 95.00

90.00 90.00 91.61
olire 90.00

96.61 95.00 96.6'.7
sovbean

Fenugreek

I3.25 95.00

91.6i 100.0 9E.33 9s.00
14.0U

93.33 95.00 98.13 93.13
MaizE

96.6',7 93.33 95.00 zili
98.33Black cuorin 9-lU

Controi
q5 00 93.33 100.0

NS, N,S. N.S,
L.S.D. at 5% N.S,
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*i!h the exception ofsunfloteroil, which gave 82 26% reducdon in

progcn). Thc oils probably affected the eggs and/or thc larva€ by

clemical toxicity and/or physical prope.ties by ihc mechanisms

mcniioned by Singh rl l?/., (1978), Messira & Renwick (1983) and

Don-Pedro (1989). The present investigation relealed also that all

\egetable oils used exhibited significant ovicidal action These

finiirgr are in agrcement with scveral \\orkers (Qi & Burkholder

198i, EI-Sayed 1186, Begum & Quiniones 1990, Schmidt& tusha

1990 ard *sha e/al, i993). ConcL'ming the residual acti! ity ofthe

\egerable oils agaJiLst R domittica.lhe present study showed that all

rhe_ oils * ith thc exoeption of sunflowcr and soybean protected wheat

laaini asainst these jnsects up to 120 da)'s. Sighanony e|'tl . (19E6)

iourd tlir oils of clove. cerlarwood and karanja ai doses of25-l00
ppm provided prolectior to whcat against -R. donmicd l"rupio 30

iays Xu el oi., (1993') foundthat0.2% cassiaoil kept stored wheat

fre. ft.rm in:ecr danlage .aused by R dominicd foi up to 8 months'

t hc germination of \',hcat gmins treatcd lvi1h testcd legctablc

rii; rra: not affccteal throughout 120 days afiet treaimenl These

orra agree with Ihe filldings olschoonhoven (1978), Sighamony eI

d7.. i1936). Doharc) e/d/., (1988) and El-BL'rolosy c'al' (1988)'
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