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ABSTRACT 

The effectiveness of five different containers-ball jar, 

malathion-impregnated bag, plastic woven sack, polyethylene bag 

(.006 and .0O8 inch thickness) and polypropylene bags (.004 inch 

thickness), in protecting irradiated or fumigated corn grains 

against reinfestation by rice weevils was evaluated. 

Results from this study showed that all materials tested 

except for the plastic woven sack prevented penetration by rice 

weevils from 1 to 6 months of storage. 



INTRODUCTION 
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Irradiation of grains or of any food products does not guarantee 

complete protection from reinfestation by stored product insects. 

Although the different stages of the insects life cycle could be killed 

or sterilized by radiation during or after treatments, these commodities 

are equally susceptible tc insect attack as are the untreated grains, 

even though delayed death among irradiated insects may afford partial 

protection against reinfestation. According to Cornwell (1966) such 

protection could be obtained through sterile sperm induced by radia

tion among the male survivors of irradiation thereby reducing the 

reproductive potential of smaller numbers of contaminants of the same 

species. However, such protection is not possible if there is an 

overabundance of live, fertile reinfestants. Therefore, some materials 

have to be used to package the treated products and reduce, if not 

totally eliminate the problem of reinfestation and the possible repro

duction by the reinfestants. 

The penetration of packaged food by insects is an important 

consideration in choosing a material in which to seal commodities such 

as cereal grains and by-products which are attractive to insects* 

Gerhardt and Lindgren (1953^> in an extensive study of the penetration 

of packaging materials by insects, concluded in part, that the ability 

of some insect species to penetrate packaging materials depended upon 

the stage of the insect (adult, larvae, or nymph). Of the insects 

tested, the lesr r grain borer, Rhyzopertha dominioa (F.) and the 
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cadelle borer, Tenebriodes mauritanicus (L.) appeared to be the best 

penetrators of packaging films* Also, these authors observed that 

polyethylene films were fairly resistant to insect penetrations. 

Although other workers reported that polyethylene materials are 

supposed to be impregnable to storage pests* 

'This study was conducted to determine the effectiveness of different 

packaging materials in preventing reinfestation of irradiated or fumi

gated corn grains and to compare fumigation with irradiation in killing 

the different immature stages of the weevil* 

MATERIALS AND METHODS 

Two-kgm samples of yellow corn were artificially-infested with 

eg^s, larvae and pupae of the rice weevil, Sitophilus oryzae. These 

samples were treated either with gamma radiation at 15 krad or fumiga

tion with methyl bromide at 1.5 lbs/cu.ft, of space. Fumigation was 

done in cooperation with the National Grains Authority. For irradia

tion, the dry gamma room facility at the PRR-I was used where the dose 

rate from the Cobalt-60 source varied from 65-75 krad/hr. T 0 obtain 

a more or less uniform exposure, the sample was rotated after half of 

the computed length of exposure was attained. 

After treatment, the corn was subdivided into several lots and 

were placed in the following containers or packaging materials: ball 

jar, malathion-impregnated bag, plastic woven sack, polyethylene bags 

with 0.006 and O.OOS inch thickness and polyethylene bags with 0.00^ inch 
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thickness* After packing, these were placed at random in an open cage. 

An untreated batch wae provided for every treatment by placing the corn 

in a plastic woven sack. Treatments was replicated k times. Percent 

moisture was taken before and after each treatment and every month there

after using a Steinlite Moisture tester. Damage was observed by exami

ning the corn for presence of holes or larval tunnels. Analyses of the 

protein content of treated corn and bromine content of fumigated corn 

were conducted. 

RESULTS AND DISCUSSION 

Table 1 shows the results on the effectiveness of the different 

packaging materials, ^he average number of live and dead rice weevil 

adults fcr both the fumigate 1 and the irradiated samples in each mate

rial was computed. 

Results showed that all the packaging materials used except for 

the plastic woven sack afforded some protection against reinfestation 

by rice weevil. Fumigation with methyl bromide killed all the different 

immature stages of the weevil so that no adults were recovered after 

the treatment. On the other hand, irradiation with 15 krad did not kill 

all the stages but allowed a few to survive and reach the adult stage 

as shown in the first and second month of observation. In addition, 

mold formation was observed 2 months after treatment especially in those 

irradiated corn packed in polyethylene and polypropylene containers. 

No mold was observed in the fumigated corn. The more dead insects 
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inside the bag, the greater the mold contamination* At first it was 

inferred that the mold growth was due mainly to the high moisture 

content of the corn* However, analyses showed that the average percent 

moisture content of corn before and during each observation was 13»7# 

which is the recommended moisture content for storage* Thus, the mold 

growth was suspected to be due to the respiratory activity of live 

weevils or due to the decay of the dead adults observed in the irra

diated samples* In addition, some holes and larval tunnels were observed 

in the irradiated corn due mainly to feeding by the weevils* 

Residue analysis of fumigated corn showed a bromine content of 188 

ppm while the tolerance limit is only 50 ppra. Although only a few 

samples were analyzed this would present a residue problem in our stored j 

grains* On tbe other hand, comparison of protein content between the 

irradiated and fumigated corn did not vary much with tho control. 

CONCLUSION AND RECOMMENDATION 

All the materials tested except for the plastic woven sack pro

tected the treated corn grains against reinfestation. Fumigation with 

methyl bromide killed all the immature stages of the weevil but irra

diation with 15 krad allowed a few to survive up to 2 months after 

irradiation. Fumigation was effective in killing all stages of the 

weevil but seme residues were left after treatment. 

A dose higher than 15 krad that will kill all the stages of the 

weevils in a short, time should be tried for disinfestation of stored 

grains* 
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Table 1. Mean number of live and dead weevils observed from 

corn 1-6 months after treatment. 

A. Irradiated 

Month Control 

A D A 

B 

D A 

Different Packaging Material 
C D E 

D A D A D A 

F 

D A 

G 

D 

1 4 .5 21 .9 0 .2 85.1 0 63.5 1.5 33 .3 0 8.7 0 14.2 0 3 .7 
2 58.9 4 .2 0 .1 0.5 0 .1 0 .9 21.5 30.9 0 0 0 0 0 0 

3 84.2 6 .9 0 0 0 0 34.7 18.3 0 0 0 0 0 0 
4 105.0 16 .4 0 0 0 0 2 .8 48.4 0 0 0 0 0 0 

5 123.5 6 .4 0 0 0 0 4 .1 13.3 0 0 0 0 0 0 
6 114.7 29 .4 0 0 0 0 17.5 26 .4 0 0 0 0 0 0 

B, Fumigated 
Month Control B C D E F G 

A D A D A D A D A D A D A D 

1 92.9 15.6 0 0 0 0 6.2 1.6 0 0 0 0 0 0 

2 59.1 11.8 0 0 0 0 31.9 115.5 0 0 0 0 0 0 

3 272.9 15.5 0 0 0 0 43.7 16.1 0 0 0 0 0 0 
4 104.3 14 .5 0 0 0 0 16.5 36.2 0 0 0 0 0 0 
5 212.6 16.2 0 0 0 0 28 ,0 }0 .2 0 0 0 0 0 0 
6 179.6 33.2 11.6 0 0 0 23.5 19.4 0 0 0 0 0 0 

Material used: 
B = ball JJar 
C s malathion 
D s plastic woven bag 

^Alive 
S/Dead 

E s polyethylene bag, 0.CO6" 
F = polyethylene bag, 0.008" 
G = polypropylene bag, C.0O4" 


