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CHAFTER II
REVIEW OF LITERATURE

Fletcher and Ghosh (1920) stated that oil, lime sand, and leaves
of some aromatic plants repelled the stored grain insects. Harris
(1938) found that wood ash at 1 part per 30 parts of grain and lime at
1 part per 50 parts of grains gave a good control of the insects
infesting stored products. Laudani (1954) proved that pyrenone at 1
part per 500 parts grains protected the grains against the weevils.

Parkins (1944) proved that quartz particles of 1.8 micron were
more effective then those averaging 0.5 micron. Alexander at.cl.
(1944) stated that particle size below 10 micron adhered well to the
grains and the body of the insects. David (1951) noted in his studies,
that particles above 15 micron do not adhere to each other and to the
insect bodies. Parkins (1944) recommended the use of flints, feldspar,
and limonite guartz against weevils and sawboothed grain beetls.
Darling (1947) made a study on some inert dusts and found that kaeolin
and eucalyptus wood ashes might give a good degree of control. Cotton
and Frankfield (1949) reported that silica aerogel at 0.05% as dust
gave 100 per cent kill of confused flour beetles. Grandori (1950)
reported efficacy of bentonite against stored grain insect pests at
200 gms per 100 k gms of grain. Cotton and Ashley (1952) reported
that finely divided silica, rock phosphate, magnesium oxide killed
the insects when mixed directly with the grains. Grandori (1955) showed
that Italian bentonite containing 26% silica and 65% mont morrilomite

L



conkralled insects in stored whast.

Dove (1947) showsd that pyrethrins synergised with piperonyl
butoride were very effective against grain insects. Beekley (1948)
noted pyrethrum treatment of wheat proved effective for 81 months
against rice weevlils at ome pound of 100% dust per bag. W¥atts (1950)
found that 0.9% piperonyl butoxide and 0,088 pyrethrins in ths ratio
of l.5 gave 100% mortality of rice weevils within a week at 1 ga per
100 gas of wheat. He also proved that pyrethrin (0.08() alone could
give 97% ki)l and piperonyl butoxide alngly gave only 11% kill after
a month. Pangale (1953) stated that piperonyl butoxide (0.8%) and
pyrethrine (0.05%) when impregnated on jute bags provided protection
against lesser crain beetles. Chiang (1953) found that ryania gave
low kill compared to DDT and parathion dusts.

Rakujuna (1952) noticed that rice weevil was cortrolled effect-
ively by treating the bags with 1% lindane. § ,2in (1952) discoversd
that rice weevil in sorghum can be controlled by spraging the top
layer with lindane. Atkinson and Grear (1953), Cotton ot .als (1944)
used soft paper lowel bags and Kraft-bag and impregnated toem with
10% solution of DDT in acetons. Later ian 1945, they found that Xraft
paper bags treatsd mith 8,5% solution of DIT in carbon tetrachloride
offered greater resistance to insect penstration than cotton twill
bags Lapregnated with aldrin, dleldrin, BHC, endrin, isodrine, and
lindane at 1% dilation, and found it effective agalnst rice weevils
for about six months. Jewett (1951) impregneted cobtton bags with 10%
dilution of DIT in carbon tetrachloride and found it effective against
insecbs infesting the stored graoins for sbout 18 months. Atkinson
(1955) showed that pure BHC l-1.25% and DOT l.5% gave protection against



stored grain insect pests. Parkins (1956) recommended use of lindane
at 1 p.p.m. against weevils in peas and beans. Kockum (1953) stated
that lindane 0.4% and pyrethrin at 8 ozs. per 9 cubic feet controlled
the rice weevil and angoumois moth in corn. Radeleff (1952) stated
that methoxychlor does not tend to be stored in anime) body like DDT.
Barnes (1953) noted that methoxychlor does not produce any poisoning
effects on nervous system when given to animals. Lemmon (1953)
classified methoxychlor as one of the safest insecticides that may be
applied without any danger to animals.

Brett (1953) noted that malathion 5% dust gave good results against
bean beetle in storage. McGregor (1954) studied the effects of dipterex
on cattle grubs and proved that it was safe and effective when applied
as a systemic. Lindgren el.al., (1954) showed that malathion and
chlorthion dusts at 1 P.P.M. and 2 P.P.M. killed rice weevils and
granary weevils in 10 days. Kulash (1956) stated that 1% malathion,

1% lindane, sprayed on inside of twill bags checked the increase of
rice weevil for six months. Sivil (1956) proved that 1% dilution of
malathion, parathion, chlordane did not allow marked increase of stored
grain pests for 6 months in heavy cloth bags.

Graham (1922) stated that the optimum temperature for most insects
is in the vicinity of 26°C. Back and Cotton (1924) found that the
granary weevil is more resistant than rice weevil in the temperature
gone of 32 = 60°F. Bodenheimer (1927) made 2 study on the rice weevil
and granary weevil and showed that the former develops more rapidly at
a higher temperature and the latter at low temperature. Schavardt
(1934) noted that moisture contents of 1l - 17% are most favorable to
larval development of stored grains insects. Anderson (1938) proved

that neither rice weevils nor granary weevils could reproduce below



pelew 53 - 60°F, Richards (1947) placed the lowsr limit for ovipo-
sition at 68°F. Cotton and Frankfield (1953) noted that the rate of
reproduction of Lihe granary weevil and rice weevil was highest at
gﬁoF;, and 14% moisture level. Below 9% moisture thers was no breeding
of these weevils. Willud (1552} studied the effects of moisture
contsnts of wheat on differsnt insechs and found that at 9% moisturs
level survival was gensrally low for the rice weevil and bhe granary
weevil., At 1)% wmoisture, survival of the rice weevil was greater than
the sawtoothed grain beetles. Sawtoobhed beetles were more suscsptible
Lo toxicant than rice weevils ab all btempsrabure levels. Fop breeding
of sawtoothed grain beetle, cracked grain is essentiasl. Turney (1957)
has proved that little or no reproduction of sawtoobbed grain bestle
was obtained on clear rough rice with 12% moisture.

3

Parkins {1953) stabed that an insect was considered dead if it
neither moved sgontane@usly noy responded to slight pressurs. Later
in 1956, he noted thob an insect was considered knocked down if it
lay on its back unable Lo regain ibts normal position and did nob respond
to any reflex action when bouched wibh a brush. David {(1956) stated
hat all living beetles usually fold thesir legs against thelr bodies,

.

whereas in casz of dead lusecbs, they were mors or less streuched oub.



CHAPTER III
MATERIALS AND METHODS
1. Test Insecticides

The test insecticidas selectad for this study belong to two
different groups, namely: (a) Botaniecals, including Pyrenone and Ryania
and (b) Modern Svnthetics, inecluding C & C 7744, DowET-1h, H 55, R 441
Vi C. roflent repalleat, sté.

From the brief account of thesa materials given below, it will
be clear that all of them carry a very low order of masmal toxicity
and that there is little potential danger to public health in their
use as grain protectants against incect pests of stored grain. The
LD 50 expressed in each cace is based upon oral dosage Lo white rats.
Pyrenone: It is a trade name given to a compound of pyrethrins
synergised with piperonyl butoxide in the ratic of 1:9 by weight.
Pyrethrins are non-toxic to man and animals, when applied at the
recommended dosage level, The LD 50 is 200 mg/kg.

Ryania: The active principle in ryania is Ryanodine (gh gs N 8) which
has LD 50 of the order of 1200 mg/kg and has a comparatively longzer
residual toxicity.

cec7mh: (5179 It isa product of the Carbide Carbon Chemi~
cals Company. The chemical contains neither phosphorus nor chlorine and
has a broad spectrum of activities. It possesses a rapid killing action
and has a good residual boxicity. It is stable to hydrolysis, ultra

violet light rays and thermal decomposition. LD 50 is 2000 mg/kg.

8



N HPOC v . ,
Dipterax: (5 ) ‘) L) It has LI 50 in the order of £50-500 and is
sbable at room temparabture but decomposes on heabing.

Dow ET-1 It is a new chemical used extensively for fly control and

Py

is a complex organic phosphabic compounds. Ib hos extremely low order

£

of mammalian texiciby. LU 50 is 2500 meg/ke.

‘\'

. oo P g \ s
Malalhlion: £1619 o Z “) It is an organe phc:pﬂ&bm with low order of
maaaalion toxiciby. LD 50 is 1162 wmp/kg and it does nobt tend to stors
in the bHodya

' . A 00 Gy ) . i .
et hoxyeulor: (E 152 3 '} is & ohlorinated hydrocerbon clossly related

to DDT bub Ls far loos boxle bo namnals and dovs not sbore in the body
tissuves Llike DDU. IU is sbevls to beab snd resistant bto ooidetion,
uibra-violeb vays and carriss long residual offscvivencss., LD 50 is
) ey Flocs
6\)09‘ lﬂs:/ e
o HOL
Lindzne: (4 2 %) is gamna isomer (9%% or mora) eof technical benzene

hexacnlorids. It bes no dengsr as a chronlc or cums

labive toxicanb. Ibs

L 50 is 125 mg/kg.
L. .
Perthans: o 2) is also o chlorinabed hydrecarbon having LD 50 of
X, o =
5000 mg/iz. it ie nopm-phytotoxic and sbable under ordinary eaviroomental

than pyrethring and scubs oral. L 50 is 2.

V. £, rodent repellent which is 2 new chemical was supplied by
Virginia Caroling Chemical Company. It hes a very low mammallen toxicity.

L 1

xoaph for rysnio and pyrencne, the test lasec

P

ticides were prepared
as 10% dust formulations fro. wabtobls pouders, coacentrates, and
calenlated amounts of attaclay. The thorough mixing of the btwo ingre-

dients in each case was obtained by using the Standerd Ball Mill {Fig. 2).
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Ths materials selected for jute bag impregnation included B 11,

1o

R 55, B bhl, pyrenons, salathion, Dipberex, mevhoxyehlor, lindane, and

perthane ot 1 concentrations.
2. Test Insects

Four destructive snd compon species of stered grain inscels wers

used for the experimental work. They includeds

{a) Rice weevil - Sltonhilus cryza {L.)

{b) Sranary weevil - S, granarius (L.)

{¢) Confused flour boeble -~ Tribolium confusun {Duv.)

{d) Sawtoothed grain beetle - Oryzasphilus surinamansis (L.)

Stock cultures of these species were received frompir. D. A, Wilbur,

Professor of Entomology, Kansas Stabe College, Manhattan, Kansas, and
were reared separately on suitable culture media at 80°F. constant

teusperature and 4% grain moisture level.

ey

3¢ The Preporsilon of Grains

Three different types of food grains namely: wheat, corn, and
grain sorghums, were selected ns host grains for evaluating the various
taost matérials» The graing were obtained from a loecal market. First
of all, they were ecleaned and carefully examined for pessible insect
infestation. ‘The cleaned grains then were tested for their moisture
gontent with Steinlite Blectric Moisture Tester and adjusted to the
level of 145 by adding distilled water to the grain (Fige 1).

The guantity of distilled waler required to railsc thse molisture

contents of a given welight of grains was calculated by the formula:
T00=8

4 = actual moisture contents of the grains
B «» molsturse contenbs desirsd

~ 1} x weight in grams.



Sufficient cuantitises of the host zrains ab desired moisbura

conbonts were kKept separabtely in air tight ons-gallon glass jar

{5 hiate
he Trssvment of bthe Graiuas

Hon-replieated preliminary Lests were conducted against all thae
best insach q:ecies at three different sxpos suras of one day, bhree days,
and six days, to datermina the level of dosages of bhose insecticldes
that are relsbtively new to this field. On bhe basis of these prelim-
inary tests, C & C 774k, 10%; Dipterex, 10%; Dow Bf-14, 10%; malathion,
10%; methoxychlor, 10%; and rgamia, pure, were incorporated with enough
of the host grains at two levels of dosage of 1/1000 and 1/10,000 ( 1
part in 1000 parts of grain and 1 part in 10,000 parts of greins) each
excepting ryania which was mimed at 1/500 and 1/1000 levsls,

The miving of the insscbicidul dusls in the grains was done on the
Standsrd Ball Mill for 10 ~ 15 minubes for each treatment. By this
method it is possible to secure & reasonably uniform distrib&bicn of
the inseckbicides in the zrains wikthin a short period of time.

The treated grain ssmples of each treatment vere stored separabely
in air tizht large glass jars. These Jars were labelled showing the

name of the insecticide and the level of dosage.
5. Experimental Arvangement

The entire field of study was divided into three major groups
glven below.
{a) Repellancy tests
(b) Toxiciby Lesis

(e) Jube bag impregnation baests

{2) The renellency hests




The repsllency tests were conducted in an inse

o

&

proof gpperabus
(¥ig. &) wiich is o modifieation of bhe one described by Lasdani (1954).
Ths consiruction of such an apparabus evenbusliy depends ugon the nusber

and nature of test muberials Lo be tried. Lawdonl (1954) desigmooed a

laboratory spparatus for debomining the pepellent action of pj‘»tnrlns

when incorporated with grains. The above apparabus was designed Lo

el
)

reduce the possibility of

ists.e

[N

= P o | - £ 4 SR o £y ey .
fusdgation effzchs from the variocus

(J

C & T 774k, dipterex, mslathion, Dow IT-14, msthoxyehior as 107 dust at

1/1000 ond ryunis ond pyrenone as pure dusts ab 1/500 were tesbed ageinst

¥
each insech spaciss,

placed in small paper cups which could hold

2

wgre comphobely {illed with troabed grain so
bhat an lfassct might sesily conbtact it and could enter or leave the cup

lobelled aceordingly and apranged

withoub any difilcalty. The cups ue

S N N A T T A - ¥ e g Bl e R
in the woodsn box 1n bthe cirowlar foshion so bhat all ol thea may be

»

1 L

equidistant from Lhe point of imsact Libuwration. Two check cups cone
& &
taining wibrested gralos ware an;udﬁh w1 eaen of bhose tesbs. Dagh
troabment was represented by single cup#e. One hundred and filhy weevils
L+ (] 5
ere taken from the culburs jor with hand aspirator and placed i an
empby cup ead alber aboub one hall howr of rest, were libsrabted ot the
center oy bthe box. The zersened Lop wes [lmed and

i

off to simulate normel condliions For the insedt

bow. Afber aloubt three hours, whan 20-85% of the insecls haa entsered the

oy

T3 % A P A IS
2Ll bha cups bo stop enbry or exlt of any

cups, bhe lids v
insects. The numbers of dsad and 2ldive insoecbs were counbed in each cup
by screening them from the groins. Three tests were made for esach insed

*

spacics under siamllar esavironnenbal copditior
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1

of 15 rice weevils, 10 gramary weevils, 10 confused flour beetles, and
15 sawboot!ed grain beetles, were latroduced in each expsrimental jJar
with the help of & hand sspiratore The insecticldal effects ol tie
varicus dusts against these insccts wers studied abt thres different
exposure periods. For emch axposurs, two trested jars of each treate
mand and two untrested checks were exasined for Lhe insecht: mortality.

The first examination wis made after one day's exposure by sereening
tmmmmmmﬁm@mmmmmammuvm
insects.

As most of the stored gralas insects are apt to simulste decth,
special care was taken in distinguishing Lhe dead insect {rom the llving
oness In this study, the insects showing any movement were counted as
iivinge It may Le mentioned here thab, out of the fowr species studied
in this paper, the I, goafusus (Duv,) did not slmulats death. Hice
woevils, gramary weavils and s:wbootied grain beetles wers gener=lly
found Lo feign death, bul nevertheless, no real diffieculty was encount-
sred in distinguishing the dead and live Lnsects during this investi-
gablone. It was observed bLhab afler aloub one hall minute all living
insects specise which sisalate death were on thelr loge or moving Lbelr
liambs if knocked down oa btheir back,

Similar examinstions were made on thres days and six days exposure
in the wheat grain. '

To detemins the officency of thess insseticidal dusts in
different types of grolns, the insscticidal tests were repested in
graine of corn and sorghums, with mslathion, Dow ST-14, and C & C 7744
10% dusts at 1/1000 dosage lsvel. Each insecticide in each grain was
replicated si» tises and iis effscts on insacts mortality studied st
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CHAPTER ¥
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(a) Bepellency Tests

Table 1 shows that ryania and pyrenone 1002 dusts at 1/500 gave

the best results 2s repellents against rice wesvils, The other insect-
iecidal dusts like € & U 7744, Dow ET~l4, dipterex, malsthion showed
only a small degrese of repellency. Methoxvehilor as 10 dust exhibited
slight to mcderate repsllency to the weevils. Rvanis and pyroenons
{Table 2) similarly protected the grains against the confused flour

b n

beeble, T. confucum at 1/500 dosage level while the other materinls

gave about the same results as in table 1.

e LNy

As shown in table 3, these dusbts when used against the savboothed

in two previous tests.
beczuse of btheir low memmallan toxicity and glse becsuss they had never

been tried in this {ield.

A
[l
o
2
Q
T
£d
o
in

Pyronone nas been found to be good repellent ngains
and was included in the tasts to act as standard of comsarisons. It is
clsar from the data presented in the tables 1, 2, and 3 that ryanis is

as good a repellent as pyrenone at 1/500 dosage level.

repellency, but, of these two materials, B 1l has given remarksbly good

results at 1/1000.

17
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ing couparatlvely non hazardous these mabterials, espseially R 11,

»

agpeay Lo have 3 good prouaiss for protecbing grains on farms and in

a9 .

B b T S B N R,
Lhar small Squ‘y_j.,J L CLALLGLOE o

(b} Toricity Tasbs
Date presented in table 5 show that melatihion, Dow ET-14 and
diptesen wers Che aost oubstanding msterials causing 70~97% morbality

at 1/1000 rate. AL 1/10,000 these materials were comparabively less

affective and geve only 25-906 kill. € & € 7744 ab 1/1000 caused

liy to the tesh iansects ranging from 50-90%. At 1/10,000 dosage
level, the kill wes poor and ranged from 33-80%., Dipterex 0% was more

kill at 1/1000 and 25-824% at 1/10,000,

?,»ﬂ':»

effecbive and effcched 75-97
The effect of ryania and methozyehlor st 1/1000 and 1/500 respectively,
was almost the same on bhe four insechts and brought sbout 43-57% of kill.

At bhrea days’ezpesure (Table &) malathion at 1/1000 proved most

glfective by 3 1005 of all the four spscies. At 1/10,000 it
killad 100% of sawboobhed grein bectles and 80-97% of the obher test

insects, Dipperex and Dow ET-1L at 1/1000 gzve almost equal results by
causing mortality frvom 85-1008. AL 1/10,000 Dow El-14 surpassed
dipterar and alfectzd 30-97% kill of different insects as agsinst 25-60%

P dipberex ab bhe same doses C & G 7744 10% at 1/1000 killed

100k sfrsawtwoth(c grein beetles and aboud 80 of the other three species.
At 1/10,000 it cauced 60-1007 of mortaliby. Hyanie and methoxychlor

at 1/1000 and L/50u proved aboub sgually good agsinst the weevils and
cauged LOGH #ill of savtoobiied graln bectle and about 705 of confused

flour beetles. AL 1/10,000 they proved poor against all the spscies



Tehie 7 s ET~1h, and C & C 7744
at 1/1000 caused tobs morbality of the four specles. At 1/10,000
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table 13

e ercellent repellents and gava

rc&uu:gc

show that R 11, R 55, R 441, perthene,

100%

and corfused flour bestlzs,., The
and lind the Lwo specles

96-1004. lethoxyvehler

. ey ey f 7
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in tables
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From the resulis oblainsd in bhese besbsy; it is rather evident the

» sabteriels gave a fair to good proteection Lo grains. B 11, R 55,

iU 4hLy pyrencne and perthane gave an excellent account as repellents
o0 bne obhiers such as malathlon, mebhoxyehlor, lindane and diptervex
gave gulbg escouraging performances as protectants.

The mehrod ¢f jube Lupregneblon has mony advanbsges ovsr the other

methods of conbtrolling stored grein lnsech. Filrst, the grain is kept

niestation; secomd, it iz more economical; and third,
Lhe nuebers of applicablon are low., Ib is Lighly wseful in controlling
ingseet pests of flowr with which chemicals cannot safely be mixed.

Tebls 1o indleatea bhab wheab treabed ab the higher dosage wibth
C & C Y7hLs dipterex, Dow El-lh, salabthion, and mebhozmychlor as 1{¥ dust

and ryanis as 1004 dust hod B -6l% of germinution as compared Lo 50»

in chack.

Uorn and sorghunt graln breaboed with C & C 7744, Dow wi-lhk, malabhion

s

Sy

t o e e . ' ,\,—lf - s
ab 1/3000 showed 38-45% geradnztion compared with 40-42% on the checks.
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The object of this investigation was Lo evaluate some non-hagzsrdous

f}

grain protectanbs against Lhe insect pesbs of stored grain. Dust formu-
lation of C & € 774k, Low E¥-lh, diplerex, malathion, methoxychlor, and

2 3

ryania having a very low order of mommalian toxiciby, wers seleeted ond

applied directly to nrulnu as 10% dusts at two different levels of

S./

dosages of 1L/1000 and 1/10,000, ezcept the ryanie 1004 dust wirich was
applied at 1/500 and 1/1000. The insecbicidal effscis of these cheadcal

duste were studied against four speciss of major insect pests of stored

food products, namely rice weavil, Sitophilus crywa (L.}, granavy wcevil,

Sitoohilus gransrius (1.}, coniused flour vestles, Tribiolium confusum

)

i3
iy
&
]
@
‘—'1 N
o]

et

=1

(Duv.) and savboothed d grain beetle, Qryzasphilus surina:

These chemiecals were studied ab three exposure periods of ons day, Lhree
deys, and six days in wheab, corn, and grala sorghuic.

Repellency tests with all the above pamed dusts and V0. redent
regollcnt 4OH, RLL 12.55, and pyrenone 1006 werc carried out ab their
higher dese as mentioned before. R 11 as 12.58 dust, V.C. rodent
rapaellent at 40%, and pyrenone were Lyied sb 1/1000 and 1/500 respeci-

ively against bhe ricse weevil, confused flour beetle, and sawboothed

. Pl EaJ

grain beetle in wheal grains in an inssct tight enclosure for different

Some new maberdals like R 11, & 535, 1 44), perthane along wiih

dipterex malathion, methoxycnler, pyrenone, and perthans were studisd as

22
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st ¥4 concentrabion

R 55, parthanc

to grain U“MLuut bwo of Lhe mest prevoleni z

& ¢ 7714»[4, Dovi Ei=lh, matboxgycnlor,

valuss

ryania and B 1L as 12.5% dust vrovad

rdults of 21l bhe best insects wibthin a

test insects, l.e. rice weevile and confused fID““ bastles for two

nonths.,

It view of the resulls achievad in the foregoing experiments

is concludsd thatb:

1. Hyania 1000 dust and B 11 as 12.55 dust have proved axe:

3

raepellents the rice weevils, confused f{lour beetles, end

k3

lient

.

Sa¥-~

toothed grain beetle, whin incorporated with the zrains et 1/500 and

1/1000 respectiwely.

2, 0 & C Ty Dow ET-1h, ¢

failed Lo gualify as "gxechnbs

3. Helathion, T & C 77744, dipberex, Dow Ei-14 as 10s dusts ab

1/1000, and malothion st 1/10,000 affected 1008 kill of all the ¢

3

within 2 week.

4

W

pacies

L. sethoxychlor 10% dust at L/1000 killed all the test insects bub

?. confusuwn {85%) within a week.
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100¢ dust at 1/500 killed essentislly 21l insects
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6. At the lower lovel of do (1/10,000 ryanis ot 1/1000),

grain bestle. However,

crcepbion of malatbion, they did not eliminate the obher

.
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PR ik " x 32 L 1 %
gractly when used in different groins.

lindana, and methoxyehlor ab Ip dilutlon, whan

gave 2 good protectiocn to grains
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TABLE I

REPELLENT AND IETHAL ACTION OF VARIOUS INSECTICIDAL
DUSTS GAINST RICE WEEVILS

“THo. of insects found in different treatments

Se Noe Treatment I Test II Test III Test
Dsad Alive Dead Alive Dead Alive
1 Pyrenone pure at 1 pt.
in 500 pts. grains 1 1 - 3 3 3
2 Ryania 10% at 1 pt. in
500 pbs. grains 1 3 1 L 2 2

3 Methoxyehlor 10% dust at
1 pt. in 1000 pts. of grainss 10 ¥ 3% TR T3

b C & C 7744 107 dust ab 1
pt. in 1000 pts. graine e 10 11 9 9

5 Dow Ef-ll 10% dust at 1
pt. in 1000 pts. grains 10 12 11 13 10 8

6 Dipterex 10% dust at 1
pte in 1000 pts,. grains 9 8 10 7 11 10

7 Malathion 10% dust at 1
pte« in 1000 pts. grains 14 9 16 9 o X

2 Checks (untreated)
(average) - 26 - 3 - 29

fmmt.nﬂ - 69"
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REPELLAY

Mo, of fnsechs found in dlifsrant breotments
5. Ho. Treatmeant I Tash I Tect IIT Tast
Decd Alive Dead Alive Dsad Alivs

1 Pyranone pura abt 1/500 0 o 0 0 3 1
z Eyanla pure ab 1/500 o 0 0 1 0 1
3 Msthoxyehlor 108 at 1/1000 2 5 5 7 & 6
L C& ¢ 774 10F &b 1/1000 9 11 3 10 10 7

o~
-3
a3
w0
e

5 Dow BI-1L 10% at 1/1000 7

4 Dipterer. 105 ab 1/1000 9 2 11 2 8 &

-3

Malathion 0% =zt 1/1000 16 2 15 3 1 4

8 Check (untrestod)
{average) - 2 - -

N
¥
N

~3

Y
{

1/500 and 1/1000 = 1 pt. of dust in 500 and 1000 pts. grains



TABLE IV

REPELLENT AND LETHAL ACTION OF VARIOUS DUSTS
AGAINST RICE WEEVIL AND CONFUSED FLOUR BEETLE

No. of Insects found in different treatments

Se No. Treatment Raps H.e;‘ﬂnﬁl fused flour beetle
Alive Dead __“live Dead
ﬁ aizi?m 1 a 0 0 0
2 2 0 0 4]
3 1 0 1 0
4 1 0 0 0
5 1 0 0 0
ki‘m £ 2 A 0 3 0
2 2 0 0 0
3 2 0 1 0
L 3 0 3 Y
5 & 0 2 o
Checks
(untreated) 1 19 0 16 0
2 15 0 15 0
3 16 0 17 0

171000 = 1 pt. dust in 1000 pts. grains



TABLE ¥

INSaCTICINAL EFFSCTS OF VARIOUS DUSTS IN WHEAT

R
O DIFFERENT INSHCTS ATTER ONE DAY'S EXPOSURE

F
4

Hortality Percsntage

Confussd  Savboothed

Rica Gransry Flour Grain
Formulations  Dosage Yeovil Heavil Baat le Beetle

Helathion 109 1/1000 77 80 55 a7
1/10000 63 70 50 &0

bew ET-14 108 1/1000 0 75 35 47
1/10000 A3 35 24 90

. Dipberex 10¢  1/1000 57 65 35 97
1/10000 25 8 9 g2

€ & C 7L 104 1./1000 57 50 55 90
1./10000 33 35 30 80

Eyaria {pure) 1/500 17 L5 10 57
1/3000 20 25 15 26

Methoxyehlor  1/1000 k3 35 30 50
102 1/16000 30 2N 18 24

'y
Check unt raated G §3 0 o

Grain moisture L% Tomperature GBC



TABLE VI

INSECTICIDAL EFFECTS OF VARIOUS DUSNS IN WHEAT ON
DIFFERENT INSECTS AFTER THREE DAYY EXPOSURE

Hortallty Percenbage
Confused Sawboothed
Rice Granary Flour Grain

Formulations Dosage Teevil Weevil Beetle Beetle

Malathion 10% 1/1000 100 100 100 100
1/10000 97 80 €0 100
Dow ET-14 10% 1/1000 97 95 85 100
1/10000 70 60 30 97
Dipterex 108 1/1000 97 95 95 100
1/10000 33 25 25 60
C & C 7744 108 1/1000 80 75 20 100
1/10000 60 60 35 100
Ryania (pure) 1/ ™ 75 65 100
Vﬁo L5 50 L5 10
Methoxyehlor  1/1000 77 70 70 100
1/10000 16 25 25 33
Check untreated O 0 0 9

Room Tenperature 710F. Wolsturs of Grain L%



TABLE VII

INSECTICIDAL EFF-CTS OF VARIOUS N';I'S IN WHEAT
ON DIFFERENT INSSCTS AFTER SIX DAY’ EXPOSURE

Hortality Percentage
Confused Sawboothad
Rice Granary Flowr Grain

Formulations Dosage Veevil Weevil Beetle Beetls

Malathion 108 1/1000 100 100 100 100
1/10000 100 100 100 100

Dow ET-14 10% 1/1000 100 100 100 100
1/10000 90 85 65 100

Dipterex 108  1/1000 100 100 100 100
1/10000 75 70 65 100

C&C 7764  1/1000 100 100 100 100
10% 1/10000 55 60 55 100
Ryania (pure) 1/ 97 100 85 100
' 1/51330 70 75 65 80
Methoxychlor  1/1000 100 100 85 100
1/10000 28 25 30 53

Check untreated (4] 5 0 9



TABLE VIII

SHONIRG INGECTICINAL VALUE OF JAIATHICH, DOV BI-14, € & C ?7&4
DWESINC@MzwI'T”“JwﬂﬁC'WR}Uha&bhﬁfBEWW? L IHS
Torhaiity y Percentage
Confused  Sawboobthed
Rice Granary Flour Grain
Formulabions  Dosoge weevil YWaavil Beet 1o Beetls
Malathion 10¥ 1/1000 20 90 85 100
Dow BT-1h4 108 1/1000 55 &5 85 100
C & C 7744 10% 1/1000 63 70 75 100
Checek uatreated G o (& g

TABLE IX

I GoORY ¢

!;‘lﬁl‘f& l. i

UnIN\J CEPECLSE OF DIVFEReNT

in‘m.il‘Lt ¥

P“"Lé'xt"‘ ]

Confusad

Sc:- Vi DOtrhed

- Rice Granary Flowr Giain
Forsulations Weovil Weevil Beatle Baoetle
Halatnien 10F  1/1000 150 188 100 100
Dow ET-14 108 1/1000 97 95 150 100

C & C 774k 108

Check

1/1000

untrsabs

Q
LSV)

100

Temperature 72

OF .

Molsture in Grals 12.113%



SHOWTING IHNSECTICIDAL YALUE OF 1

BOY ET-14,

o
of
IHSECTS IN CORE AFIER SIV D¥

"ABLL} lk

B LATHION ;
DITFLRENT

P0G UBE

ARD C & € T7ide AL

i

Hortality Percenbage

Coniuged  Sauwbootlied
: Rige Granary Flour Gr‘ iin
Formulations Dossge Heevil Hoevil Deable cetle
Malathion 100 1/1000 100 100 106 00
Pow EP-14 105 1/1C00 jise 160 120 100
C & C 77hi 1/1000 100 100 100 100
Checks unbreated 3 2 G Ed

x?

Yolsture Contanbs

12,115



EFFECTS OF MATATHION, DOW ET-14 AWD C & C 7744 INSECTICIDAL
DUSTE IW CRATN SORGHUMS AGAIUVST DIFFBRENT INSECTS
Hxposure Period
One Day Three Days
Hortality Percentage Hortality Purcentage
Formulation Rice Granary Confused Sawboothed Rice Granary Confused Sawboothed
& Dosage Weavil  Weevil Flour Grain Feevil Weevil TFlour Grain
Beatle Bestle — Besble Beetle
Malathion 10%
at 1/1000 85 85 g0 100 100 100 100 100
Dow BP-14 10%
at 1/1000 52 55 60 100 100 95 95 100
C&C 7744 10%
at 1/1000 52 65 72 100 70 - 65 80 100
Checks
{untreated) 0 0 0 3 0 0 0 9
Temperature 690F. and 72°F. Moisture content 1l.9%

oY



TABLE XII

EFFECTS OF MATATHION, DOW ET-l4 AND C & C 7744 DUSTS AGAINST
DIFFERENT INSECTS IN GRAIN SORGHUMS AT SIX DAY™ EXPOSURE

Hortality ﬁmntage
Confused Sawtoothed

Rice Granary Flour Grain
Formulation & Dosage Weevil Weavil Beotle Bestla
Malathion 10% at 1/1000 100 100 100 100
Dow ET-14 104 at 1/1000 100 100 95 100
C & C 7744 10% at 1/1000 97 %0 95 100
Checks (untreated) 3 0 0 12

Roam Temperature 70°F. Moisture of Grain 11.9%



TABTLE ¥ITT

EFPUCT
m

'S OF VARIOUS CHEMICALS THPREC
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GERMINATION DATA OF THE TREATED GRAINS

Germration Pereeniags of Lesd Lrected vih
Dipt- Dow 2P~  Hela~ Hethoye Byania check
Date of Date C774h erex 14 108 thion ychlor purs

Treat- of 100 ab 106 sb st “u ab 310 akb

Grain ment  Test 171000 /1000 1/1000  1/1000 1/1000 1/500
Whaat

<0y o, 59 56 57 57 57 61 50

1856 1957
Corn Fabe EHaren

15 195% A1 Li 42 L2
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Grain Febe idareh
Sorghus 15, 1957 40 45 38
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Fig. 1. Adjusting the Moisture Contents of Grains.
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Fig. 2. Mixing an' Insecticide with the Grain on the Standard Ball Mill,
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3.

Cultures of Different Test Imsects in the Rearing Cage.
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Fig. ke

Arrangement of Repellency Tests.
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FIGURE VI

TOTAL MORTALITY OF TEST INSICTS EFFiCTZD BY

INSECTICIDAL DUSTS AT HIGHER DCSAGE LEVEL
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