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ABSTRACT

The effect of different diets (Wheat flour, garlic , aniseed and Cumin) and
gamma irradiation on the larval growth rate, the development and the reproduction of
L. serricorne (F) were investigated. Newly hatched Larvae were irradiated by dosages
20, 40 and 60 Gy. There was variation of weight gain, feeding period and growth rate
of Larvae according to the effect of type of food and the dosage of gamma ray. When
larvae were fed on aniseed , the highest growth rate was recorded. There is an
inverse relationship between, the larval growth rate and doses of gamma irradiation.
Also the feeding period increased as the dose increased form 0 — 60 Gy in all types of
diets.

Larval irradiation as newly hatched induced a reduction in percent pupation
and adult emergence progressively as the dose was increased. The reduction
reached maximum , when larvae were fed on garlic, while reached its minimum on
aniseed. Fecundity , Fertility and longevity of the resulling adults were gradually
reduced with the increase of the dose.

INTRODUCTION

The cigarette beetle, Lasioderma serricorne (F) is considered one of
the main pests of stored products and Kinds of medical and aromatical dried
plants (El- Halfawy 1977a, b ).

Irradiation techniques seem to offere solutions that are desirables in
many aspects. Pests that occure in stored products can be control by gamma
radiation. Cornwell et al.(1966) and Tilton et al.(1971) suggested that by
sterilization a resistance population some measure of protection against
reinfestation by the same species could be obtained. Stored products also
offer some unique advantages for effective utilization of the radiation
technique the most important is that much lower doses are required for insect
disinfestations than for most other food irradiation application., little attemps
have been made to elucidate the effect of kind of hosts on there growth rates.
Misra ( 1981) reported that insect pests associated with stored grains do not
feed, breed, develop equally well on all the grains and these is always certain
amount of host preference. However, attempts have been made to use
gamma radiation to minimize the losses caused by the pest Abel Baki (1990
and 1996) and Tasan et al.(2002).

The present work deals with measuring the growth rate, the
development and the reproduction of L. serricorne (F) treated with gamma
irradiation and some different kinds of food as Larval diets.
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MATERIALS AND METHODS

The stock culture of the cigarette beetle, Lasioderma serricorn F. were
reared in the laboratory with a constant temperature of ( 32 £1 c°® ) and
relative humidity of( 65 + 5% ).

Test insects were reared for several generations on powdered garlic,
aniseed, cumin and wheat flour. Diets were sterilized in an oven at 60 c° for 6
hours before used.

To study the effect of radiation on Larval growth rate. Deposited eggs
were daily collected and kept under the above mentioned conditions to obtain
test larvae. 50 Larvae were irradiated and transferred to gars each containing
sufficient amount of the diet. Dosages of 0.0, 20 , 40 and 60 Gy were used.
Three replicates were done for each Treatment.

The Larvae were kept under controlled conditions. Newly hatched
larvae of untreated control were incubated under the same conditions.

The growth rate of the untreated and treated larvae on different rearing
diets was calculated according to Waldbauer (1968) as follows:

Where

G. R = Growth rate

Wg= weight gain

D = Duration of feeding period

A = Initial weight of insect + final weight of insect + 2

To study the effect of Larval gamma irradiated and rearing diets on the
development . Newly hatched Larvae were irradiated with 0.0, 20, 40 and 60
Gray and were left on a constant amount of each diet in glass jars to estimate
the rate of pupation and adult emergence. Each treatment was represented
by 50 Larvae and replicated three times.

Immediately after adult emergence male and female combinations
were paired as follows (1) irradiated male (Id ) X unirradiated (U @ ). (2) U &
X 1@ Ten pairs of beetles for each treatment were replicated 4 times . Adult
fecundity, fertility and longevity were recorded on aniseed only.

RESULTS AND DISCUSSION

Data recorded in Table (1) showed that the Larval weight fluctuated
according to the used rearing diet, the highest weight gain (0.0154 mg) was
observed when Larvae fed on aniseed and the lowest weight gain (0.0023
mg) when Larvae were fed on garlic. Data obtained also indicated that the
mean weight of Larvae decreased as the dose of gamma radiation was
increased. The highest decrease resulted at 60 Gy when Larvae were fed on
garlic, the average weight gain / Larvae was 0.0009 mg as compared to
0.0023 mg for the control. However, the Larval feeding period was affected
by diets, as it was 26.8 days on cumin and was prolonged to 35. Days on
garlic.
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Irradiation of newly hatched Larvae affectd the larval feeding period
which greatly increased as the dose increased for all kinds of food. For
example at 60 Gy, it reached to 42.5 , 45.4 , 33.7 and 35.3 days on wheat
flour, garlic, aniseed and cumin, respectively as compared to 33.3, 35,0, 27,0
and 26.8 days in the control groups, respectively.

The results, that gamma irradiation may prolonge larval duration, are
explained by many authors such as Soo-Hoo and Fraenkel (1966) ;
Thornburn (1972), Russel et al.(1980) and Abdel — Mageed et al.(1986), who
referred to factors governing digestion and utilization of food.

The result in Table (1) clearly demonstrate that the growth rate of
stored product larvae is markedly affected by the kind of food. The data
indicate that , the garlic was less valuable food for L. serricorne, as they have
lower growth rates under those types of food. On the contrary, the aniseed
was preferred to the a cigaretta beetle as was indicated by the higher growth
rates. The data in Table (1) indicate that there is an opposite relationship
between the growth rate of the larvae and dosages of gamma. The increase
of dose from 0.0-6.0 Gy caused a decrease of the growth rate in all rearing
diets. Similar response was reported with Hasaballa and Abdel Baki (1990)
Abdel-Kawy and EL-Naggar (1992), Ramadan and Abdel Baki (1994) ,
Abdel-Kawy (1997), and Ahmed and Hassan (2001).

The rates of pupation and adult emergence of L. serricrne irradiated as
newly hatched Larvae and reared on wheat flour, garlic, aniseed and cumin
are given in Table (2). the lowest percentage of emergence (71.7%) was
recorded when larvae were bred on garlic followed by cumin (73.3% ) and
wheat flour ( 80.0% ). The highest percentage (86.0% ) was recorded in case
of aniseed.

Ingeneral, a gradual decrease in percent pupation and emergence
occurred with increasing the radiation dosage at all used diets. These
findings are in a greement with those Abdel Baki (1990), Hassaballa and
Abdel Kawy (1992), Abdel Baki (1996 a ,b). Aldryin and Adam (1999),
Hassan et al.(2002) and Tsan et al.(2002 ).

Data in Table (3) show that irradiation of Larvae affected egg viability of
the produced adults of cigarette beetle , when irradiated females were
crossed with unirradiated males. For example when newly hatched larvae
were irradiated at 60 Gy, the number of deposited eggs per female was 32.8
eggs in (1 & XU Q) compared with 24.8 eggs in (U & X | Q ) and 58 eggs
per female in the untreated check. Adult fertility was also adversely affected
as a result of larval irradiation. The females were more affected than males
when irradiated as newly hatched larvae. The longevity of adults seemed to
be affected by all doses used. Adult longevity males and females irradiated
as newly hatched larvae with 60 Gy dropped to 6.3 and 4.0 days respectively
compared to 9.3 and 6.8 days respectively in untreated (control). Similar
results were obtained by many authors such as Abdel Rahman et al.(1987),
Thorayia et al.(1995 ), Abdel Baki ( 1996 a , b)) , Boshra and Ahmed (1996) ,
Samira et al.(2001) and EI-Orabi et al. (2007).
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Table (3): Effect of gamma irradiation of newly hatched larvae on
reproduction of the emerged adults of L. serricorne.
% Reduction

Dose

Mean No of in egg % Mean egg | % Reduction| Longevity
Gray eggs female production hatch in egg hatch (days)
(Gy) Irradiated males X normal females (15 XU Q)
Control 60.7 - 86.3 - 9.3 7.2
20 51.0 15.9 50.8 41.1 8.5 8.0
40 39.2 35.4 42.3 50.9 7.8 7.3
60 32.8 45.9 35.3 59.1 6.3 6.9
Normal males X Irradiated females (U 2 X1J)
Control 58.0 - 86.3 - 9.0 6.8
20 415 28.4 50.7 41.3 8.3 5.5
40 29.3 49.5 36.3 57.9 8.0 4.7
60 24.8 57.2 22.7 73.7 9.2 4.0
Aniseed only was used as arearing diet
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Table (1): Effect of gamma irradiation and rearing diet on Larval weight gain, feeding period and growth rate of L.
serricorn treated as newly hatched larvae.

Weight gain / larva (mg) Feeding period (days) Growth Rate % reduction G.R

Diets
Dose Wi Ga An Cu Wi Ga An Cu Wi Ga An Cu Wi Ga An Cu
Gray (G

Control |0.0150| 0.0023 | 0.0154 | 0.0098 | 33.3 | 35.0 | 27.0 | 26.8 | 0.0736 | 0.0513 | 0.0787 | 0.0573 | ..... | ... | eo | .

20 0.0122| 0.0019 | 0.0126 | 0.0080 | 34.3 | 36.7 | 27.8 | 27.6 | 0.0603 | 0.0431 | 0.0647 | 0.0468 | 18.07 | 15.98 | 17.79 | 18.32

40 0.0083| 0.0013 | 0.0086 | 0.0066 | 39.7 | 41.3 | 31.9 | 32.0 | 0.0409 | 0.0286 | 0.0552 | 0.0389 | 44.43 | 44.25 | 29.86 | 32.11

60 0.0050| 0.0009 | 0.0059 | 0.0045 | 42.5 | 45.4 | 33.7 | 35.3 | 0.0280 | 0.0196 | 0.0384 | 0.0266 | 61.96 | 61.79 | 51.21 | 53.58

Wf = Wheat flour Ga =Garlic An = Aniseed Cu = Cumin

Table (2): Effect of gamma irradiation and rearing diet on the rate of pupation and adult emergence of L.
serricorn treated as newly hatched larvae.

% Larvae reached to pupae % Reduction in pupation % Larvae reached to adults [% Reduction in adult emergence
Diets
Doses Wi Ga An Cu Wi Ga An Cu Wi Ga An Cu Wi Ga An Cu
Gray (Gy)
Control 81.7 | 70.0 | 88.3 | 75.7 - - - - 80.0 | 71.7 | 86.0 | 73.3 - - - -
20 60.3 | 493 | 68.7 | 57.0 | 26.19 | 29.57 | 22.19 | 24.70 | 52.7 | 45.0 | 64.3 | 50.3 | 34.13 | 37.24 | 25.23 | 31.38
40 41.0 | 33.7 | 49.0 | 40.3 | 49.82 | 51.86 | 44.51 | 46.76 | 39.3 | 30.3 | 55.7 | 43.0 | 50.88 | 57.74 | 35.23 | 41.34
60 30.7 | 240 | 39.3 | 32.7 | 62.42 | 65.71 | 55.49 | 56.80 | 13.0 | 10.0 | 25.0 | 15.7 | 83.75 | 86.05 | 70.93 | 78.58

Wf = Wheat flour Ga = Garlic An = Aniseed Cu = Cumin



