Control of insects by radiation

from from Exposure to ionizing radiation is currently the method of
choice for rendering insects reproductively sterile.

Radiation can make an insect reproductively sterile by damaging the
chromosomes of gonial cells, specifically causing germ-cell
chromosome fragmentation (dominant lethal mutations,
translocations, and other chromosomal aberrations), that lead to the
production of imbalanced gametes and subsequently the inhibition of
mitosis and death of fertilized eggs or embryos.

Somatic cells, generally differentiated cells that have lost their ability
to divide, are less sensitive to radiation than stem cells. Thus a lethal
effect requires a higher radiation dose than a reproductive
sterilization effect. The impact of radiation on somatic cells is
expressed as the development of abnormalities, a reduction in lifespan,
flight ability, mating propensity, and nutrition, and ultimately the
death of the insect.

Gamma radiation from isotopic sources (cobalt-60 or caesium-137) is
most often used, but high-energy electrons and X-rays are other
practical options. Insect irradiation is safe and reliable when
established safety and quality-assurance guidelines are followed. The
key processing parameter is absorbed dose, which must be tightly
controlled to ensure that treated insects are sufficiently sterile in their
reproductive cells and yet able to compete for mates with wild insects.
To that end, accurate measurement of absorbed dose is critical.

Irradiation data generated since the 1950s, covering over 300
arthropod species, indicate that the dose needed for sterilization of
arthropods varies from less than 5 Gy for some species to 300 Gy or
more for others.
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Factors such as oxygen level, and insect exposure age and stage during
irradiation, and many others, influence both the absorbed dose
required for sterilization and the viability of irradiated insects.

In preparation for irradiation, a canister of insects is placed in the
irradiation chamber (while it is in the shielded position) of a self-
contained gamma irradiator Depending on the dose rate of the day,
the timer on the control panel (bottom right) is set to give the desired
dose.
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