ical and social decisions because “it turns on
the goals of the society and what trade-offs
are deemed acceptable.”

The third compilation, Assessing Ecologi-
cal Risks of Biotechnology, focuses on ecolog-
ical issues in its 17 chapters. Introductory
chapters deal with the effects of biological
introductions on communities and planned
introductions in the biological control of
arthropod and weed pests. I would have
preferred the use of microorganisms as ex-
amples in these chapters, because the re-
maining chapters focus on microorganisms.
There are five chapters on the ecology and
genetics of microbial populations, providing
overviews of surface transport of microorga-
nisms by water, soil and groundwater trans-
port of microorganisms, aerial dispersal of
bacteria, transfer of genetic information
among soil microorganisms, and genetic sta-
bility in bacterial populations. There are also
chapters on modeling the dynamics of trans-
posable elements, quantifying fitness and
gene stability, quantifying risks of invasion
of genetically engineered microorganisms,
and quantifying the spread of recombinant
genes and organisms. Finally, there are four
chapters dealing with regulation (by the
Environmental Protection Agency, the De-
partment of Agriculture, and in the Europe-
an Community) and a chapter on risk anal-
ysis associated with biotechnology of waste
treatment.

The final chapter is a provocative essay
“On making nature safe for biotechnology”
by Mark Sagoft. In a wide-ranging discus-
sion of ecological restoration, agricultural
economics, and history of agriculture,
Sagoft presents scenarios for agriculture,
forestry, and aquaculture that are revolu-
tionized by biotechnology. He points out
that some fear biotechnology not because
some genetic monster will be set loose but
because “the nation will drown in a sea of
surplus agriculture commodities.” He is
concerned that “the unparalleled speed and
magnitude of the expected productivity
gains” will overwhelm saturated world mar-
kets and suggests that the issues have noth-
ing to do with the unpredictable risks of
biotechnology but concern the profitable,
predictable, intentional, and successful ef-
fects of biotechnology. Sagoff argues that
the major effects of biotechnology will be
twofold. First, many ecosystems may be
converted to species and processes suitable
to large-scale, highly controlled production.
Second, as agricultural surpluses begin to be
seen as infinite, and as the factory replaces
the field as the location where food and fiber
are fabricated, many farms will go out of
production, which will allow large tracts of
land to be restored to their “natural” state.
Sagoft argues that esthetic, moral, cultural,
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and historical arguments for preserving na-
ture are being lost in the intricacies of arcane
arguments over speculative risks and that the
policy issue is whether increased efficiency of
production can be compatible with main-
taining the integrity of the global environ-
ment.

The introduction into the environment of
genetically modified microorganisms and
plants is considered by some to be a risky
business. In one sense, it is ironic that risk
issues have played such a dominant role in
agricultural biotechnology despite its histo-
ry of self-regulation since the Asilomar con-
ference in 1975. By the end of 1989, more
than 52 engineered plants and 56 engi-
neered microbes had been released into the
environment with no detectable harm.

The debate on the role of biotechnology
in agriculture has expanded. Whether the
revolution in agriculture that could result
from the use of genetically engineered mi-
croorganisms and plants can be managed so
that cultural, historical, moral, and esthetic
values are upheld is the core of the problem.

MaRrJoORIE A. Hoy

Department of Entomological Sciences,
University of California,

Berkeley, CA 94720
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