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ABSTRACT 

A study was made to investigate the radiosensitivity of the 

developmental stages of the cigarette beetle, Lasiodenaa serricorne 

(S) exposed to different doses (10 to 100 krad of gamna radiation. It 

was found that the effect is dependent upon the metaaorphic stage and 

the age ot Vhe insect at any particular stage* 

Susceptibility of the eggs markedly decreased with age. A dose 

of only 10 krad was needed to completely prevent 1-day old eggs from 

hatching while 50 krad was required for similar effect on 4-day old eggs* 

However, all the hatched larvae died without transforming into pupae. 

First instar larvae and pre-pupae were killed before transforming 

into adult form at all dose levels. The more resistant pupae showed 

a higher percentage of adult emergence at 70 krad while fiO and 100 krad 

prevented the pupae to emerge as adults. On the ether hand, irradia

tion did not apparently considerably affect the longevity of the adults, 

since at most dosages, mortality was comparable with the control group. 

Using mortality alone as a criterion for measuring the suscep

tibility of L. serricorne, 16,000 rads which is the recommended dose 

for the control of grain weevils* is ineffective for the control of 

adult cigarette beetles. 
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She Cigarette beetle, Lasioderma serricorne (F.), is considered 

the itost destructive pest of stored tobacco or tobacco products. It 

attacks a vide range of commodities mostly of dried plant and animal 

origin* Howe (1957) enumerated a number of hosts and studied the 

insect*s development on different foodstuff. 

This insect is cosmopolitan in distribution although its range 

is restricted by low temperature and low humidity. It is believed to 

have been disseminated by trade, especially by shipment of cigars or 

bales of tobacco. The adults are capable of flying considerable dis

tances and can live in the field in the tropics* In temperate countries, 

its survival depends upon the warmth of bins, warehouses, etc. In the 

Philippines, it is abundant throughout the year although adults are 

most frequently found from March to April, the driest and hottest 

months (Jones, 1913)* 

The injury on tobaccos is principally caused by the larvae since 

there is evidence that the adults do not feed (Runner, 1919 and Howe, 

1957)* The larvae usually bore into the cigars which may extend from 

one side to the other* Actual loss is not attributed to the amount 

consumed by the larvae (except when infestation is very high) but to 

the presence of refuse, dust, and dead insects reducing th.. quality 

of the product or may even render the product unsalable. 

During processing and manufacture, tobaccos are subjected to high 

temperatures sufficient to kill any insect present in the material. 

But the problem of keeping the tobaccos free from reinfestation during 

storage and shipment is inevitable. Since control of this pest by 
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chemicals and other methods were found to be relatively unsuccessful, 

the use of ionizing radiation against this insect and other stored-

product pests became popular* 

Susceptibility of several insects infesting cereals and other 

commodities to lethal and sterilizing doses Of gamma radiation has 

already been studied by a number of workers* It was shown that there 

is a differential response to radiation betweea insect species (Corrwell 

et al. 1957) as well as between genera (Park fit 4L» 1958). Difference 

in re3pone*«due to sex (Rejesus and Lapis, 1973)1 age, and met&morphic 

stage (Cornwell, 1966) has also been demonstrated* As a rule* the 

amount of radiation sufficient to cause mortality on adults would also 

kill the other stages* Besponse of irradiated adults also differ when 

post-irradiation temperature is manipulated (Singh and Idles, 1972) 

e.g., mortality of Rhizopertha dominica being faster when the tempe

rature is increased* Difference in survival of all the developmental 

stages and the reproductive potential of adults from irradiated imma

ture stages were also observed (Jefferies, 1962). When low dosages 

of gamma radiation is fractionated, the effect was dependent upon the 

number of fractions, fractional dose, interval time, and internal 

temperature. These differences may be attributed to the recovery of 

the somatic and reproductive cells. However, thene manifestations are 

not achieved at tile commercial dose level (16,000 rads). 

This experiment was carried out to study the effects of gamma 

radiation on the survival of the Cigarette beetle, Lasioderma eerri-

corne and to evaluate the dose level that could be recommended for 
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control in bulk irradiation. Preliminary studies on the biology of 

the pest was conducted in the laboratory. 

MATERIALS AND METHODS 

Life history studies. - Adult cigarette t"eetles were mass reared 

in the laboratory using ground corn and yeast as food. (18:1 ratio by 

weight) Emerging adults were then allowed to oviposit in pre-sieved 

flour. Eggs were collected by sieving the medium: They were then 

incubated, and first instar larvae were placed individually in vials 

with adequate food. They were kept at a room temperature averaging 

77 F and 67$ R.H. and were observed daily. 

Irradiation studies,. - Immature stages of the laboratory strain 

of cigarette beetle to be used for irradiation were obtained by incu

bating batches of eggs at room temperature in vials containing milled 

yellow corn plus yeast as food. The first-instar larvae, 1-day old 

pre-pupae, 2-day-old pupae, and 1 to 2-day old adults were used. To 

age groups (0 to 1 day old and k days old) of the eggs were subjected 

to irradiation. They were irradiated inside 5-d.vam vial doses of 

10, 15, 20, 25, 50, *K>, 50, 60, 70, 80, and 100 krad from a C0-6O 

source (Gamma-Cell 220 built by the Atomic Energy of Canada Ltd.) with 

an original strength of 7770 Ci, The unirradiated group served as the 

control. 
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Post-irradiation technique. - The adults were transferred to 

vials with sufficient food. Immediately after irradiation, the irra

diated larvae eggs were retained in the medium until these shall have 

constructed the pupal cell. Observations were made at a 3-day interval 

for the irradiated adults. Mortality of the larvae, pre-pupae, and 

pupae was assessed by counting thP emerging adults. Counts on i;he 

number of adults emerging from the irradiated immature stages was 

started 3 days after adults first began to appear. The emerging adults 

were then transferred to fresh food at 1 week interval. The same 

observation was made on irradiated adults, 

RESULTS 

The total developmental period (from hatching to adult emergence) 

of the cigarette beetle, reared in a mixture of ground corn and yeast 

ranges from 18 to 32 days with an average of 2^.53 days. There were 

*f larval instars observed but Jones (1913) reported that there may be 

from h to 6 inatai'a. This may be attributed to the difference in 

rearing mediun used as well as on the temperature and humidity during 

the experiment. 

There was 33$ mortality at the larval stage, usually in the first 

instar larvae. The larvae died of starvation if unable to penetrate 

the medium. Disturbance of the last larval instar also delayed cons

truction of the pupal cell and in some cases the larvae never succeeded 

in constructing the cell and eventually died. Other information on the 
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life history of the cigarette beetle is presented in Table I, 

Mortality. -

Zero-to one-day old eggs were completely inhibited from hatching 

in all dosages used while 96$ in. the control hatched. This may suggest 

that mortality of the insect occurred during the development of the 

embryo in the eggs which has been attributed to"lack of organization 

rather than to lack of differentation of tissue." However, eggs exposed 

*t days after oviposition showed resistance to gamma radiation at doses 

up to *tO krad where there was 5% larval production although hatching 

was delayed for 3 days. Table II), All of larvae died before pupa

tion. This resppnse would thus indicate that mortality due to irra

diation occurred both before and after hatching. 

About <)k% of the first instar larvae held as control emerged as 

adults. There was K X # mortality in the treated larvae at all dosage 

levels as non reached the adult stage. Irradiated pre-pupae were also 

completely controlled by gamma radiation while 9&% in the control 

emerged as adults. Construction of the pupal cell was delayed and 

dictation of the revealed some deformation in the insect's structure. 

Some pupae were unable to emerge as adultst wings were short and not 

fully developed. 

The more resistant pupae showed a higher percentage emergence 

as %% of the insect emerged as adults even at kO krad (Table III). 

At higher doses emergence was delayed and reduction in adult emergence 

became marked reaching 100^ at 80 and 100 krads. (Fig, l) The response 

of the surviving adults from the irradiated pupae is comparable with 
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able to kill the pupae and adults. Radiation has no effect on the 

survival of the adults compared with the immature stages. Irradiated 

adults lived as long as the controls excopt those treated with 100 krad 

where 100$ died 15 days after irradiation. The same survival pattern 

was exhibited by adults emerging from the treated pupae. 

The present work was not able to determine the survival rate of 

each immature stage since the emergence of the adults was used as the 

criterion for measuring their susceptibility and using mortality alone 

as an index, 16,000 rads (the dose evaluated for control of grain 

weevils) seems to be ineffective for the control of adult L. serricorne. 

Detailed studies on the reproductive potential and the susceptibility 

of the sexes with special emphasis on the degree of control afforded 

by the recommended dose for control of weevils should be undertaken. 
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Table I. Development of L. serricorne on corn and yeast raediiim 
at room temperature* 

: RANGE : 
: (days) ; 

AVERAGE 
(days) 

1. Incubation Period : 5 - 8 : 6.15 

2. 1st Ir.otar larvae : 3 - 6 : 3.50 

3. 2nd Instar Larvae : 3 - 7 4.35 
*f. 3rd Instar Larvae : 5 - 9 : 7.06 

5. *•& Ins tar Larvae : 2 - 6 : 3.00 
6. Pre-pupa '. 2 -k : 2.79 
7. Pupal Period : 3 - 5 : 3.83 
8. Adult's escape from pupal cell : 3 -6 : 3.96 
9. Total developmental Period 

(fr. egg to adult) 
10. Adult longevity (fr. time of 

escape fr. pupal cell) 
11. Sex Ratio 

: 23 - 45 : 30.68 

5-26 18.11 
Males - 48 
Females - 52 
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Table II. Rate of hatchability on 4-day old eggs (percentage), 

exposed to gamma radiation (cumulative). 

DOSE : DAYS AFTER IHRADIATION 

(KRAD) : 3 : 4 : 5 : 6 : 7 : 

0 71 87 
10 18 38 
15 4 28 
20 7 16 
25 - 15 
30 - 2 
4u - -

5u _ a* 

99 99 
48 50 
38 40 
28 28 
30 30 
15 17 

1. q • 

_. 0 
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Table H I , Pupal emergence and mortality of adults from irradiated 

pupae of the cigarette beetle. 

DOSE : % EMERGENCE : 
• • 
• • 

% MORTALITY DAYS AFTER EMERGENCE 
(KRAD) 

: % EMERGENCE : 
• • 
• • 

7 Ik 21 

0 100 25.00 36.00 99.00 

10 61 26.23 27.87 96.00 

15 52 25.00 Mt.23 100.00 

20 66 33.33 A6.97 100.00 

25 60 r\0 i T 36.67 100.00 

30 57 26.32 64.91 100.00 

kO 56 26.79 58.93 100.00 

50 38 15.79 39.^7 100.00 

60 19 52.63 57.89 100.00 

70 6 16.67 33.33 100.00 

80 0 - mm -
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Table IV. Mortality of adult Lasioderma serricorne subjected 

to gamma radiation (percent). 

DOSE : DAYS AFTER IRR/0)IATI0N 
(KRAD) : " 5 10 15 20 25 30 

0 14 47 93 100 - -

10 14 43 78 99 100 -

15 18 33 77 97 99 100 
20 12 39 79 98 98 100 
25 17 33 •15 95 96 100 
30 12 33 76 IOC - -

4o 12 46 83 99 99 100 
50 15 44 75 95 98 100 
60 10 34 74 98 98 100 
70 12 36 79 99 99 100 
80 17 36 32 98 100 -

100 22 42 100 mm <M» mm 


