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Developing a Breeding Plan for Farm-Raised Sturgeon
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Summary

enetics professor
Dr. Bernie May of the
University of California at

Davis and Sea Grant Trainee Dr.
Jeff Rodzen were funded to develop
a breeding program for broodstock
at Stolt Sea Farm, the state’s largest
producer of white sturgeon caviar.

The goal of the project was
twofold: to develop a breeding plan
for slowing the rate of inbreeding of
offspring and to investigate whether
commercially desirable traits—
superior growth rates, enhanced
caviar yield and early sexual matu-
rity—can be selectively bred.

White sturgeon are naturally
slow-growing, late maturing, long-
lived fish. Females, for instance, do
not reach reproductive maturity until
age 6 or 7. These traits make
sturgeon a time-intensive, expensive
fish to farm. Nonetheless,
California’s farm-raised caviar
production has seen steady growth
with declines in wild sturgeon
stocks. Whereas eight years ago,
California’s sturgeon farms were
producing caviar on a primarily
experimental basis, in 2000, Califor-
nia produced approximately one-
tenth of what was caught from the
Caspian Sea region that year.
California is the only state in the
country that is currently farming
sturgeon for caviar. It has four
farms.

Method

For the project, the scientists first
identified and characterized DNA
markers that allowed them to
identify individual sturgeon. They
then used these genetic fingerprints
to identify kinship relationships
among all the members of the
broodstock. In separate experi-

White sturgeon, like the one above, can
reach gargantuan proportions. Such large
catches today, however, are rare. The white
sturgeon is native to the San Francisco Bay—
Delta and estuaries of the Pacific Northwest.
Photo courtesy: Oregon Historical Society.

ments, they looked for characteris-
tics that appear to be inherited. For
instance, they studied the degree to
which body size (weight and length)
is correlated with dam and sire body
size. They also examined the
inheritability of a variety of caviar
characteristics, including weight,
grade, color, firmness and yield.

Findings

Body length and weight were
shown to have a strong genetic
component, while caviar weight was
influenced predominantly by envi-
ronment. Caviar yield, however, was
moderately correlated with the size
of the female.

Applications

By mapping the pedigree struc-
ture of a commercially viable
sturgeon broodstock, the scientists
provide the scientific foundation for
selectively breeding sturgeon in the
future. Because pedigree informa-
tion also makes it possible to avoid
breeding siblings and cousins, the
work can be used to slow inbreed-
ing. This in turn reduces the need to
replenish broodstocks with fish
caught from the wild.

Stolt Sea Farm is continuing to
gather data on caviar characteristics
in order to document more com-
pletely the role of genetics in caviar
quality and yield.

A beluga sturgeon harvested from the
Caspian Sea region, traditionally the source
of the world’s premier caviars. Poaching,
environmental degradation and overfishing
have led to a near collapse of all sturgeon
populations in the Caspian Sea region.
The “Caviar Emptor: Let the Connoisseur
Beware” campaign is an example of the
growing public awareness of Russian and
beluga caviar shortages. Photo: Dr. Robert
Stevens, U.S. Fish and Wildlife Service.
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California Sea Grant is a statewide, multiuniversity program of marine research, education, and outreach activities, administered
by the University of California. Sea Grant-sponsored research contributes to the growing body of knowledge about our coastal and
ocean resources and, consequently, to the solution of many marine-related problems facing our society. Through its Marine Extension
Program, Sea Grant transfers information and technology developed in research efforts to a wide community of interested parties and
actual users of marine information and technology, not only in California but throughout the nation. Sea Grant also supports a broad
range of educational programs so that our coastal and ocean resources can be understood and used judiciously by this and future
generations.

The national network of Sea Grant programs is a unique partnership of public and private sectors, combining research, education, and
technology transfer for public service and dedicated to meeting the changing environmental and economic needs in our coastal, ocean, and
Great Lakes regions.
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