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Inheritance and Variation of Genome 
Half-Sib Families of Hybrid Catfishes 

m 

T. R. Tiersch and C. A.. Goudie 

We used high-resolution flow cytometry to study variation in genome size within half­

sibling families of hybrid catfishes produced from parents representing three genera 
of the family lctaluridae. Genome size of hybrid offspring was exactly intermediate 

to the genome sizes of parental stocks, indicating that nuclear DNA segregates as 

a function of haploid ONA content and is stable within intergeneric hybrids. Thus, 

measuring genome size could provide a useful method for identifying hybrids within 

natural populations of fish or other organisms. Within-group variation in genome size 

was less than 2.5% for all groups studied, including outbred parental stocks. These 

values may represent the minimal level of genome size variation detectable within 

populations by analysis of interphase nuclei. The variation in genome size of ictalurid 

catfishes is small compared to variation observed in other vertebrates, and may be 

due to evolutionary conservatism within the catfish genome or to the appearance in 

other taxa of mechanisms that generate variation in ONA mass. 

Genome size (nuclear DNA content) has 
been estimated for hundreds of plant and 
animal species. Large variation has been 
reported within taxa, for example, from less 
than 1 to more than 125 pg per diploid 
nucleus among angiosperms (Price 1988), 
and from less than 1 to more than 200 pg 
among vertebrates (Olmo et al. 1989). 
Greatest attention has been given to vari­
ation found above the species level. With­
in-species variation in genome size has 
been studied in plants, but is not well stud­
ied in vertebrates, a group for which the 
variation among siblings and the inheri­
tance of genome size are virtually unex­
plored. 

Catfishes of the family lctaluridae are 
native to North America and include the 
channel catfish (!ctalurus punctatus), which 
has become a leading species in the Amer­
ican aquaculture industry and is the only 
species in the family for which intraspe­
cific variation in genome size has been 
studied (Tiersch et al. 1990). Hybridiza­
tion of channel catfish with other catfish 
species can be acrnmplished in the lab­
oratory by artificial fertilization. By using 
several fathers or mothers of different spe­
cies. half-sib families of different hybrid 
crosses can be produced. providing unique 
opportunities for the study of inheritance. 

In the study reported here. we evaluated 
genome size in one intraspecific cross and 
three interspecifir hybrid crosses pro-

duced by fertilizing eggs from channel cat­
fish with sperm from males of four species: 
channel catfish, blue catfish (/. furcatus), 

black bullhead catfish (Ameiurus melas), 

and flathead catfish (Pylodictis olivaris). We 
sought to (a) examine the inheritance of 
genome size in hybrid catfish produced 
from parents of different species and ge­
nome sizes and (b) evaluate variation of 
genome size within and among groups of 
hybrid half-siblings and representative 
parental stocks. Inheritance of genome size 
was surprisingly precise; the genome size 
of hybrid offspring was identical to the 
sum of the haploid DNA content of the 
parental species. Variation among half­
siblings of any particular cross was mini­
mal, and, overall, these values represent 
the lowest levels of within-population vari­
ation reported for any vertebrate group. 

Materials and Methods 

Spawning and Verification of 
Parentage 
Half-sib hybrid families were produced by 
standard spawning procedures described 
in Goudie et al. (1992 ). We injected female 
channel catfish (from a commercial sup­
plier in Mississippi) with human chorionic 
gonadotropin (1100 i.u./kg) to stimulate 
ovulation, then paired them with male 
channel catfish in 80-L aquaria supplied 
with aerated flow-through well water. Fish 










