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Effectiveness of using ultraviolet light to
Kill angoumois grain moth eggs
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Abstract [Objectives] To determine the optimal duration of exposure to UV irradiation necessary to kill Stotroga
cerealella embryos. [Methods] The lethality to S. cerealella embryos of 5 to 25 min exposure (5 min increments) to
ultraviolet light was measured. The effect of exposure durations of 5 to 40 min (5 min increments) and 4 different
distances between eggs and UV lamps on hatching rate was also compared. [Results] The lethality of UV lamps was
significantly higher when these were employed for shorter periods of time. Duration of exposure and relative position had
significant effects on hatching rate. Overall, the shorter the irradiation time and the greater the distance between eggs and the
light source, the lower the embryo mortality rate. The lowest hatching rates, 0.63% and 0.77%, were achieved by irradiating
eggs for 25 and 40 min, respectively. Once UV irradiation exceeded 15 min there was no significant change in hatching rate;
the highest hatching rate under these conditions was 6.22%. Eggs that had been exposed to UV light were similar in color to
control eggs. Like control eggs, they gradually turned reddish-brown but most did not hatch. [Conclusion] Ultraviolet
irradiation does not kill S. cerealella embryos immediately and the lethality of UV lamps decreased significantly after being
used for a certain time. The optimal treatment time, using the device developed in this study, is 20-30 min.

Key words UV; Stotroga cereaella; hatching rate; Trichogramma; embryo killing technology
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Fig. 1 Diagram of the UV equipment for
killing embryo in eggs
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(D: The minimum distance of the lamp tube vertical to

the chassisis 17 cm; ): The furthest distance between

the middle of the lamp tube and the chassisis 39 cm;

A: Nearest position to lamp tube; B: Far position from
lamp tube; C: Close to the lamp tube; D: Furthest position

from lamp tube (4 different positions from lamp tube).
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Fig. 2 Hatchingrate of Sitotroga cerealella
eggs after UV irradiation

*FoREF B E ., * indicates significant differences.
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Flg. 3 Influenceof UV irradiation duration on
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Tablel Influenceof UV irradiation duration and egg location on
hatching rate of Sitotroga cerealella

E] (min)

L% (%) Hatching rate

Duration (min) A B D ZZ f P
5 4.48bA 7.13bA 4.95bAB 13.78aA 359070 3  7.836x10°°®
10 2.16bAB 2.22bBC 2.86bBC 9.57aA 48.0300 3 2.099x10 ¥
15 1.23aBC 1.22aBC 1.31aC 0.70aC 09052 3  8242x10°!
20 0.18cC 1.10bcBC 6.228A 1.67bBC 476360 3  2545x10° %
25 0.90aBC 1.09aC 0.21aD 0.22aD 49009 3  1.792x10°!
30 1.53aBC 1.55aBC 1.03aCD 3.13aB 72166 3 6.531x10 2
35 2.09abAB 3.78aAB 0.25bD 1.92abBC 137210 3 3.111x10°°
40 0.20aC 1.73aBC 0.54aD 0.60aC 9.0464 3  2.868x107?
7 41.989 62.045 84.510 203.490 - - -
df 7 7 7 - - -
P 5.226x1077  5.888x10°"  1.652x10"®  2.200x10°'® - - -

)45 KAl J A AN ) RN 7R R R 28 5 3

Corresponding data are marked with different upper and lower case letters indicate significant differences.
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Fig. 4 Development status of Sitotroga cerealella eggs without UV irradiation
A. BRRBERIMIRES; B. BRREMH 5 K; C. BAFHH 7 K.
A. Initial state of egg development; B. Day 5 of egg development C. Day 7 of egg development.
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5 MRS 7dERNZHINETRE
Fig.5 Development status of Sitotroga cerealella eggs after 7 days of UV irradiation

A. B4 5min; B. I8Sf 10 min; C. B4 15 min; D. MRS} 20 min; E. MY 25 min; F. &4+ 30 min,
A. Irradiation for 5 min; B. Irradiation for 10 min; C. Irradiation for 15 min; D. Irradiation for 20 min;
E. Irradiation for 25 min; F. Irradiation for 30 min.
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