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EFFECTIVENESS OF SLOW.RELEASE INSECTICIDE (CI{LORPYRIFOS
IOVOW IW) AGAINST SITOPHILUS ORYZAE (L") {COL. CURCUTIONIDAE)

IN PACKAGED WHEATI'2

TEE SZE PENG*

RINGKASAN

Kumbang beras dewasa, Sitophiltts ory.ue lL.) telahpun didedahkan kepada pelepas-pelepas

bebas per lahan chlorpyr i fos (10% w/w) yang menlpunyai  ukuran 1.  5,  L i ,  20 dan 25 cm- di  dalam

bungkusan gandum. Kematian kumbang bcras dewasa vang sepenuhnva diperolehi selepas didedahkan

selama -10 hari bagi bungkusan-bungkusan i ang mengandungi pelepas-pelepas yang bemkuran 20 dan 2.5

.-1.  Nornun begi tu,  peneluran t idak dapat d ihalang kerana anak F,  kumbang terus muncul  dr  antara 3()

dan 60 hari, tetapi kebanyakan daripada anak-anak -v-ang muncul diilapati mati apabila diperiksa seiepas

60 hari. 
'fiada 

kekurangan berat bijian yang bererti diperhatrkan hagt bungkusan-bungkusan .vang
mempunyai  pelepas-pelepas 5 hingga 25 cm'di  antara 60 dan 90 har i .  Walau bagaimanapun. d i  dalam

rawatan-rawatan rn i ,  kerosakan awal  b i j ian akibat  d imakan oleh kumbang dewasa dan pertumbuhart

larva di antara 30 dan 60 hari adalah berertr. Potensi penggunaan formulasi racun serangga bagi mengau al

serangga-serangga bi j ian yang dis impan atau bi j i -benih adalah dib incangkan.

INTRODUCTION

Under poor conditions of storage. food
grains and seeds often have to be protected
rl, ' i th insecticides against insect damage. Only
il fcw safe insecticides can be applied directly
to :: iain and these usually have short residual
l i les Most are organophosphorus coin-

f,ounds which hale relatively short persist-
(i i l{c arld usually fail to provide good pro-

tci 't ion of grain over long storage. 
-I 'hus.

there has been a search for formulations rvith

extended eff 'ective l ives. 
'Ihese 

reduce the
netd for reapplication, and improve their
harrdline and safetv to users and the environ-
mc!lt. i 'n* U.r.tn(R) controlled release
insecticide dispenser, based on a polymeric

deli l 'ery system, has shown good promise for

use against insect pests (KvotlNIeus et a/.,
1975). Gtt.LENwRrER and McDoNALD
(197'7) evaluated the efficacy of Hercon
i l lscc l ic idal  d ispensers conta in ing respcct-

ive ly ,  5 and I6E w/w malath ion,  15l i  w/w

chlorpyrifos, and 8.5 w/w stirofos against
stored product insects. These slow-release
irrsecticides showed no loss of efficacy
agninst adult 

'tribolium 
conJusunr during 4

years. Chlorpyrifos has also been incor-
porated in to pol .vv iny l  chkrr i t ie ,

polyurethane foam and polyamide, all of
rvhich provide excellent control of mosquitcr
larvae over 22 and 2rl week periods, com-
pared with I to I rveeks using chlorpvnfos
emuls ion (Mi t - t -En er  o l . ,  1973),  Tests

conducted by l (eNnc;n et  u l . .  (1965) and
S-rnoNc and SsuR (1968) indicater i  that

chlorpyrifos was extremely effective against
stored product insects. I-trt artri
SITDDERUDDIN (1977) found chlorpvr i fos
the nrost toxic to adult Sitophilus ort':'rc,
with an LC-_.,, of 10.09 mg/I.

' fhis 
laboratory study was conducled t{r

determine the effectiveness of Hercotr -clrlw'
release dispe nser containing l0( i *i '"1

chlorpyritos' against S. or\ '::ue in u'itcat
packages.

MATERIALS AND NIETHODS

The culture of 5. or_yzrie was started
from individuals obtained from Dr. I" B.
Smith,  Agr icu l ture Canada,  Winnipeg.  The
insects were cultured on hard spring u'huat
(moisture content about l2"i ) in 1 lh .1ar.
After being held on the wheat for I week tor
egg-la,ving. they were then rernovcd b,v
sureeni f tg  t i r r ( )ugh a 2. [ . ]  inn i  s icre 

' l 'he 
stock

lT;,k"i  i , r
{  i i i r c l r i t r .  I } r i r r a h r .  B  C . .  ( ' a r t a d u .
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cultures were held in a chamber at 28o + 2'C
and 50 *  5- ,  RH. Four wceks af ter  in i t ia l
infestation, the newly ernerged adults were
then collected by screening for use in the
experiments.

The slow-release insecticide dispensers
pnrvided by the Herculite Protective Fabrics
{lorp., N.Y. consisted for chlorpyrifos
impregnated into a synthetic fabric as active
agent reservoir sealed protectively between
the outer plastic layers (Figure 1). The active
ingredient was expressed as percent by
r , ru ' ight  of  the fabr ic .  Dispens^ers $ere cut  in to
s ie*s of  [ ,  5 ,  15,  20and 25 cm'  as test  dosages.
L::rlh patch was glued to the inner wall of a 12
x 20 crn clear polyethylene bag (0.1 mm)
containing 400 g clean wheat tempered to a
ntrristure content of 12'-,t. 

' f 'he 
content of

cach bag was artif icially infested with 10 pairs
of one-week old nce weevils and each treat-
ment was replicated 3 times. The bags were
heat-sealed and stored in a chamber at 28' +

?'C and 50 + 5% RH for observation over
the test period. For the controls, the same
procc:dure was repeated using dispensers
i.r ithout the toxicant.

INSECTICIDAL
SURFACE

O PRO'TECTIVE PLAS'|IC
LAYER

C SEALED INSECTICIDE RESERVOIR
LAYh,R

O PROT'EC]TIVE PT-AS"f IC I-AYER

I PRESSLJRE SENSIT'IVtr  AD}{ESIVE

(u) The number of dead and living adults
present in each bag were counted. Weer,i ls
were coliected by screening the grain
through a 2.0 mm sieve. Moribund weevils
rvere counted as dead. A moribunds insect
was defined as showing a slight movement
only of an appendage when lightly probed.
but appearing unlikely to recover.

The content of the bags were examined
at 3O-days interval over a storage period of 3
months. At each examination. the assess-
ment was made as follows: -

(b) For each bag of grain (both undamaged
and bored) collected in the sieve in step (a).
the dust component which consisted of frag-
ments and frass resuiting from weevil infesta-
tions were separated. Both the grain and thu
dust  components were then weighed.

Af ter  the asscssmer) t .  surv iv ing adul t
weevils were reintroduced into the bag which
was sealed for later observation.

RESTIT,TS AND DISCUSSION
'I'uble 

I shows the meetrl numbers r)l
c lead and l iv ing adul t  weevi ls  per  ,100 g

CONTROLLED AMOUNTS OF INSEC] 'TI I  I I  )T.
N{OVE FRON,I RESERVOIR LAYER T(}

SLISTAIN ACI'IVE SIJRFACE

Fisure L A sL:ltematit- cross-section of a tvoicul LIL-R(:ON deliv'er', \';st(tn
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pilckage of treated and untreateci wheat,
stored over the 90 days period. All the adult
w'ccviis were kil led by the -i0 day' cciunts it i
packages treate$ with dispensers measuring
l ( t  and  25  c rn - .  hu t  ( r \ i pos r t i on  uas  no l
ptevented. F, progeny of weeviis continue<J
tc emerged betu'een 30 and 60 davs of
,qtLliage. However, in these treatmcnts, most
of the progenies that emergecl rvere kil led
when examined at 60 days. Apparentli,. the
cumulative amount of toxicant released front
the dispensers after 30 days was sufficient trr

kilt the cmerge d progenies. No further
dcvelopment of weevrils or grain damage
(t'able ?i u'ere observed after 60 tlays in
packages treated with 15. 2U and 25 cnt
d ispenser.  At  the end <l f  the exper iment ,  no
li i 'e weevrls were recorded in these packiiges.
According to QLlsuMBtNG and KYDoNIEUS
(1971\, thr-: (t-unulative loss of toxicant
(chlorpyrit irs) from the samc dispenser at
room temperature (2_1 "2 to 26.7"C) after 30
days was 0.99 mg/cm/ of  d ispenser.  Thc rate
of release was also found to be quite uniform

IABI- I ,  1 :  MEAN NLjMBER OF DEAD AND LIVINC AI jULT S.  OR.YZA\ PER 4009
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and the cumulative loss after 6() ciavs was
about  0.  l9  mgicml  .  Thereforc.  the cumu-
lative release of chlorpyritbs in the wheat
packages t rcated wi th 2a r rnd 1.5 c ln-
dispensers after 30 days rvoulcl he about tr.8
and 2.3 mg, respectively, *ssuming that the
release rates of toxicant arc of the same
order. These amounts of toxicants rvere then
equivalent to'1.5 and "5.ti pprn ft:r treairnent
with 20 and 25 cm' dispensers respectively,
but these may not have been'*niformly distri-
buted in the grain package. 

-f ire 
amount of

chlorpyrifos released after 50 ilavs may bE'
higher sti l l , thereby resulting in complete
rnortality of adult weeviis in the packages.
WILI-IAMS et al., (1978) demonstrated that
wheat treated rn'ith 4 pp* chlorpvrifos
resulted in 100fi rnortalitv of adult S. on'ieic
within 9 days of expcisure.

In grain packages treated r.vith smaller
s i ze  c l i spense rs  o f  l . 5  a r rd  l 0  cm2  wecv i l s
continue to develop and high weevil popula-
tion were recorded at the end of experinrent.
Evidently, these dosages did nol prevent
weevil development over the storage period.
l 'he mean weight loss of grain after 90 dai's ot
storage in the packages treated with 1.0 crnr
dispenser and untreated controls were 12.61
and 12.03 g respectively. No significant loss
in weight of grain was noted in packages
treated with 5.0 to 25.0 cm- dispensers
between 60 and 90 days (Tuhle 21. However,
in these treatments, init ial grain damage by
adult feeding and larval development
between 30 and 60 days was significant.

It was suggested that a compound with
a stronger vapor or fumigant acticln in the

sanre formulation woii l i l  be more efi-r.cient
for kil l ing imrnature r,r 'eevils and the etfcctive
tlosages would be subsequentlv recjuced.
Based on the range of reported acute oral
and dermal  s ingle-dosc LD., ,  r 'a iues o i  r - , . 'ch-
n ical  ch lorpyr i fos in  rats  (acutc ( ) ra l  L l  t .  =

82 - l{r3 mglkg; acute dermal: 2A2 mgi'kg) it
may be classified as moderate in its acute
toxicity to mammals (M,+csHat"l and
RoeL,RTS 1978). Clearly. more research and
laboratory evaluation of this conpound are
needed before they can be pult to practical
use. Ftrowever. the slow-release formulaticln
of chlorpyrifos or other efficacious corn-
pounds may be suitable for protecting grain
and seeds over krng period from insect
infestation rvithout the need for repeated
treatment. Furthermore. this new formula-
tion is easier to apply and prrovicles greater
safetv to the users when compared to the
conventional dust or sDrav treatments.
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SUNINIARY

Adul t  r ice weevi ls ,  Si tophi lu.s oryzue \L.)  were exposed to -s low-release chlorpvr i fos (10' l  rv /w)

dispensers of  s izes 1 .  -5.  l  -5,  2t)  and 15 cm- in whcat p i ickage s.  Complete morta l i tv  of  adul t  weer" i ls  resul ted

af tcr  30 days exposure in thc packages t reated wi th d ispensers nreasur ing 2U anr l  15 cr l .  I l , , * , . . r ' . ' . .

ov iposi t ion was not  prevented ars I r ,  progenl  of  weevr ls cont inued to emerge betu 'eed 30 and 60 d:  is .  but

most of  the progeni '  that  ernerged ivere der, l  when examined at  6fJ davs.  No s igni f icant  loss in weight  of

g r a i n * a s n o t e d i n p a c k a g c s t r * a t e c l w r t h 5 l o l - i c n r - d t s p e n s e r s b e t w e e n 6 0 a n d 9 0 d a v s . H ' c v e r . i n t h e s e

trer l t rn!-nts.  in i t ia l  grain i l ; rn: , ige hr  adul t  feeding and larval  developmcrt  t retuer:n 3[- l  . j  6( ]  t lav,s war

s i . l : , . | i c : . : l i ' ' I ' l . l i - . p . ' : ' 1 . 1 ; , , , . . ' . 1 . 1 l l r : i : 1 . . . . l ; l j l j . - 1 i l r r t t u i i t t i c ; l f o r c r rn t r r l i ] i nq i l ! ' : . l : : i . ; i . s i ( t r e
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