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The Khupra beetloe, {rogodermd grenariun Everts,

ig one of the moat destructive pests fr storea grain
and grain products. It is wideapread in tropical aAnd
subtropicel countrics, cauge scrious dnnn e in Egypt

especially in Upper .oypt.

Concer: tnat pesticide repidues in foodatuffs may
be hazardous, has led to the intensive investigetion
of nonciemical methods of pest control. One such method
that appears promising and has some edvantasges over
conventionel methods of control is the application of
ionizing irradiation to insects infesting grain, grain

products and other foods,

The treatment witl: radiation takes less time than
fumigation, leaves no undegirable residue, and can be
ag effective in controlling an insect infestation as

any procedure now available.

A major problem in disinfestation of stored
commodities by any method is the large number of insect
species that may be present. Therefore, when irradiation
ig the method, an effective dose must sterilize or kill
the most resistant stage present. At the same time,

the lowest effective dose should be chosen because of
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ecanumic savings.

"ie primary objective of tne present study is to
investigate the effect of gamma irradiation on the
different developmental stages of 7. granarium. If the
comparative radiosensitivity between stages can be
determined, the radiation dosages required to kill or
at leagt sterilize the most resistant stage present

can be regulated.

The second purpose is to stud) the mating

competitiveness between normel and sterile adults,
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ihe practical appronci, to the rad:intion dir.rn.est tian
T fooda begay more than Brxty rours mgo witn t.e attempt
by Runner (1916) to cuntrsl Lasiocerna gerricorne, irn

packaged cigicrs L. newne of X-radiation,

Considerable attention r.as been Tocused on this
field after the successful eradication of the Screw worm

fly, Cochliomyie nominivorax from the i:land of Curacwo,

J.5.A. {(Baunhover et g} 1955; Lindquist, 1955; and
Knipling, 1963) by tne releave of {lies sterilized witlh

gsmma irradiation,

Potentially, all inseect species that occur in stored
products cen be controlled with gamma radiation by
producing immediate mortality or by producing sterility
of the irradiated pests. Since the dosage level
required for death in all metamorphic stages within 24 h.
may be 15 or more times that required to produce sterility
(Cornwell and Bull, 1960), the later method appears to

offer the greszter promise under most conditions.

Cork (1957), studied the effect of gamma irradiation
on the adult longevity of Tribolium confusgum, found thet

the 1life span of flour beetles could be extended by

gamma rays.
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Vo, de Woent{dine ang Voo cen prunde {(14to), Pound
tiet tne epon n larvne oo Epheuts i kEontniella, were
Killed at aodsae o0 18 ¥, rat, 727 of egpe irradinted
at 4.5 K. rad gave rime 1o atiltn but tre adult emergence
wan delayed oy two dn r, DPhe dore o0 H. rad cansad
Incomplete rterility of males and 20 - 40 K. rad produced
Y0 and 93.7% sterilit,, respectively. All mulec nave
shrivelled appearance a~° thoir 1lifec span was much
rrduced waen irradiaied witi: doses ran ing from oJ to

vl K. rad,

Van den Bruel et al., (196u), found that when lgt

and 2nd instar larvee of uitophilus granaerius and S.

oryzae were irraliated at 1 X, rad, effected numbor and
fertility of the resulting adults. 3. granarius was .“ore
resistant at all stages of development than 5. oryzae.

In studies with tue Gre.ary weevil, Sitophilus
granarius and the Rice weevil, :. oryzae, Cornwell and
Bull (1960}, réported that the dose 300 ¥. rad killed
adults in less than 24 hours., Lower doses of 15 and
25 K. rad gave complete control within about one week and

no mortality was observed at a dose of 2 K. rad and below.

Kansu (1962), reported that the doses 6 K. rad or
more reducec reproductive capacity of Trogoderma granerium
when applied to l1-day- old male pupae, and 15 K. rad was
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tue highenot dose applied wiich sterilized all males,
Dores o) up to 7,9 H. rad cpplicd to fennle pujue s
affected reproductive capacity., Purther teots indicat.d
thet tre effects becume more appurant in tne Znd
ceneration after lrradiation. Following a doge of 210

k. rad, malformution (elytia) was observed in some edults.

Davich and Lindquist (1962), working on Anthonomus
grandis, found that exposure of eggs to £UC rad did not
affect natch or suhsequent development whereas c,4 K. rad
drastically reduced hatch and prevented subsequeunt

develspmeit.

Viado and kanoto (1962), working on the tometo
ledy beetle, Epilachna philippinensis and the Rice weevil,

Sitophilus oryzae, reported that when eggs of Epilachna sp.
were treated with 10 K, rad, most of the adults that

developed had ebnormal legs and elytra. All the adults
which emerged from this treatment were incapable of
reproduction and no eggs were laid., When fifth instar
larvae were irradiated with 1 K. rad, 25% of the larvae
were killed, and 85,7% of the pupae reached the adult
etage, but about 35% of these adults had abnormal
appendages, Different developmental stages of
Epilachna sp. were more susceptible to gamma rays than
S. oryzae. No significent difference in susceptibility
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between t.¢e nexen wns noted,

Pentleburg et nl (1762}, reported that alults of

Rhyzopertha dominica and leasioder.s serricorne were

sterilized by 16 K, rad and Ephestia cautella and Plodia

1nte:punctelig were more reslistant to radiatior pterilica-—

tion than Cloleopterain incects,

Laviolette and Nardon (1%63), studied the effect of
gamma radiation on tl.e fertilit: of Sitophilus sassakii

adults. They recported that the fertility was reduced

by half after a dose of 2 K, rad, some eggs were laid
even after 16 K. rad and the dose 4 K. rad decreased
fertility to 1/25 of normal. The esignificant reduction
in longevity of adults iircdiated witn a dose of 5 K. rad
in the case of males and 7 K. rad in that of females.

All insects died within about 12 dzoys after a dose of

8 K. rad and within 4 days efter 100 K, rad.

Quraeshi and Metin (1963), astudied the effect of

gamma irradietion on Callosobruchus chinensia. They

found that the dose 15 K. rad gave 100% mortality in the
irradiated eggs. When 8-day--0ld larvae were irradiated af
20 K. rad, 100% mortality was obtained, Pupal stage
scemed to be less radiosengitive than eggs or larvae,

and the dose 47 K. rad was reguired to obtain 100%
mortality. The dose 42 K. rad sterilized both sexes.
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Fugue (19063Y, ptaiied 10 effect of wronen irro i tion
’

an tre Mite npan o of Callogowusuchue cutinngtatus,

ihivoperthe dominien md Sitophilus granariu-, foun. tohnt

8 dove of 20 ¥, rad praduced 1007 mottmlit of hizopertia

adults within n pericd of 11 Auya. Wien adulte of
Sitophilus sp. exposrd to 10 K, raa, total mortality was
atteined In 7 dipye. The complete mortility imrediately
after irradintion was obtainable nrl' with the maximunm

dosace of 250 W, rad., One=duy-nld esme of Callosabruchus

8p. exposed to 3 and 5 K. rad feiled to give any emergence.
While ti.e doge 2.5 K. rad increased the life cycle to

48 days compared with 39 doys for the control.

Papadopoulou (1963), workins on Carpophilus

hemipterous, Oryzaephilus surinamensis, Ephestia cautella

and Plodia interpunctells, found that the dose 25 K, rad

reduced egg rnatch to 102 for Ephestia, 12% for Carpophilus,

15% for Plodia and 30% for Oryzaephilus., At a dose of

50 K. red, latching was reduced to 2; for Epnestia, 5%

for Carpophilus, 7% for Plodia and 10% for Oryzsesephilus

but the hatched larvae in genersl were not viable. The
dose 100 K. rad prevented egg hatch. At the dose 50 K. rad,
TSO varied between 5 and 6 days, depending upon the sge of
the larvae and the species, Pupal irradiation at 50 K, rad

prevented adult emergence.
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Sheregoleva (1303}, reported too t cre dooe 200 3, Tl
In needed for satisfmctory control of dermesticy
attackin,< dried itruit, {f complete mortality ot all

atagzeg 19 a shorttime ia derired.

In gtudies with the Mediterrnean flour morn,
Ephegtia kuhneilla, Sull and #ond {1953), found that
newly laid eggs were more susceptible then the older.
Total emergence wes reducel a8 the Joze increaced in all

age groups. Wwing malformictions occurred particalarly
between 1 and 1Z K. rad.

Hennebery and Smith (1964), showed tnat the adults

of thie mexicaen bean beetle, Epilachna varivestig were

sterilized by 10 or 20 K. rad of gamma irraliation. Males
were more radioresistent than females. The adult

longevity was reduced at doses up to 16 K. rad.

ELbadry (1965), studied the effect of gamma rays on
Gnorimoschema operculella. He found that when 2-day-cld
eggs were exposed to 3 or 6 K. rad and 3-day-old eggs
exposed to 12 K. rad, all the emerged adults were males

compared with the normal sex ratio, 1 : 1, in the controls.

Vereecke and Pelerents (1965), working wita Tribolium

confusum, observed a marked periodic increase in the
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