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Gynogenesis is a naturally occurring phe­

nomenon in lower vertebrates in which off­
spring receive two sets of chromosomes from 

the female (Dawley 1989). This occurs when 

development is activated by sperm, but ge­

netic material from the male is not incor­

porated into the embryo. Normally, haploid 

offspring result that do not survive to hatch­

ing, although in certain instances suppres­

sion of meiosis II or first mitosis can result 

in diploid gynogenetic offspring (Purdom 

1993). Artificially induced gynogencsis has 

been used in the breeding and genetic study 

of several fishes, including salmonids 

(Chourrout 1982; Allendorf et al. 1986), ti­

lapia (Don and A vtalion 1988), and chan­
nel catfish (Liu et al. 1992). Gynogenesis 

has been applied to production ofmonosex 

populations, isogenic populations, and in­

bred lines of fish (Ihssen et al. 1990; Tave 

1993). Gynogenesis can be induced artifi­

cially by irradiating sperm with ultraviolet 

(UV) radiation to inactivate genetic mate­

rial. Eggs are fertilized with the irradiated 

sperm and shocked by temperature or pres­

sure change to restore diploidy. 

Irradiation is usually accomplished by ex­

posing sperm to a UV radiation source pro­

viding specified power per unit area (µ,WI 

cm2). In general, radiation dosages are es­

timated by trial and error and reported as 

time of exposure or distance of sperm from 

the radiation source (Chen et al. 1986; Hus­

sain et al. 1993). Success of genetic inacti-­

vation of sperm is typically estimated by 

the production of haploid or gynogenetic 

embryos (Varadaj 1993). Success of irra-
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diation, although reported less often, is es­

timated by the reduction of sperm motility 

(percentage of actively swimming sperm 
upon activation with water) (Peruzzi et al. 

1993). 

The purpose of this study was to establish 

a general relationship between UV irradi­

ation and motility of channel catfish sperm. 

The authors used a commercially available 

UV source, a DNA crosslinker, equipped 

with a photo-diode that enabled direct 

monitoring of total irradiation and delivery 

of specified UV exposures (µ,W/cm2 x s = 

Joules/cm2). The objectives were to: l)mea­

sure the effect of sample concentration on 

motility of irradiated channel catfish sperm; 

2) measure the effect of sample depth on the

motility of irradiated channel catfish sperm,
and 3) develop a species-independent for­

mula to estimate exposure time or distance

from the UV source when metering is not

available. The motility values for irradiated

sperm observed in this study encompassed

the range of values reported for artificially­

induced gynogenetic production of channel
catfish and other fishes.

Materials and Methods 

A Stratagene Stratalinker (Model 2400) 

DNA crosslinker was used to deliver ac­

curate, meter-controlled levels of UV ra­

diation at 254 nm. Instruments of this type 

are used commonly in molecular biology 

laboratories for binding of DNA to nylon 

membranes. This model contains five 15-W 

germicidal bulbs which distribute a power 

per unit area of ~·4,000 µ,W/cm2 of254 nm

radiation at 20 cm. Bulb age and other fac­

tors can affect power per unit area (µWI 

cm2), but because the crosslinker is con­

trolled by direct metering of total energy per 
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