IN
SPECTROPHOTOMETER
CELLS...

NSG PRECISION
HAS THE ANSWER

°
FUSED, FROSTED
THICK-WALL CONSTRUCTION

The thick frosted walls of our cells
reduce light scattering to a minimum.
Call or write for free catalog on the
complete NSG Precision line.

COMPARE OUR QUALITY

AND OUR PRICE!
)
. NSG PRECISION CELLS, INC.

| Jﬁ/ 195G CENTRAL AVE., FARMINGDALE, NY 11735
(516) 249-7474

Circle No. 230 on Readers’ Service Card

PUBLICATIUSY
QUALITY

CHARTS AND
GRAPHS

from your IBM PC, XT, AT
and HP or compatible plotter

EFFECT OF COMNON OEAD SPACE
10.0 .

APICAL 133-Xe COUNT RATE (5 MAX
°

o1

° 2 o L) 120
e 0

o Error Bars e Smooth lines,
Clean diagonals ¢ Movable
Labels e Log and Semi-log scales
e and more. . .

Load data from Keyboard or disk,
any ASCII or DIF file (including
LOTUS 123)

This and other new microcomputer
tools for the scientist. Call or write
for our FREE catalog.

JANDEL SCIENTIFIC
2656 Bridgeway, Sausalito, CA 94965
800-874-1888 (outside CA)
415-331-3022 (inside CA)
Circle No. 208 on Readers’ Service Card

1338

researchers—and what secretarial help
they can muster—from an expensive,
time-absorbing, and largely thankless

task that distracts from serious commu-

nications. In the spirit of personal state-
ments coming before institutional ones, I
have adopted a policy of accommodating
postcard requests only from scholars
working in countries where journal avail-
ability is low.

JEFFREY S. WICKEN
Division of Science and Engineering,
Behrend College,
Pennsylvania State University,
Erie 16563

Biotechnology and the Biosphere

There may be another dimension to
the case of the ice-nucleating bacterium
Pseudomonas syringae that was not
mentioned in Gina Kolata’s article
‘“‘How safe are engineered organisms?’’
(Research News, S July, p. 34). Accord-
ing to Russell Schnell (1) of the National
Oceanic and Atmospheric Administra-
tion Laboratory in Boulder, Colorado,
Pseudomonas syringae enhances rain-
fall. It seems that the lipoprotein coats of
this and other species of bacteria found
on plants and in detritus when shed and
wafted up into the clouds form ideal
nuclei for ice formation that is absolutely
necessary for rain to fall. Furthermore,
contrary to what was previously
thought, recent studies show that parti-
cles without organic materials derived
from bacteria and plants (that is, ‘‘clean
dust’’) are useless as nuclei, for the for-
mation of raindrops (raising the possibili-
ty that the Sahel drought could be pro-
longed by the absence of organic nuclei).

If Pseudomonas syringae does indeed
have a beneficial role in enhancing rain-
fall, then the ecologist’s concern about
possible secondary or indirect effects of
releases of genetically altered organisms
is vindicated—incredibly, at the very
first major controversy over release of
engineered organisms. To the agricultur-
ist the ice-nucleating bacteria are viewed
only as pests, something to destroy or at
least neutralize. But before such action
is taken we should try to find out if the
organisms in question have other func-
tions that are of redeeming value. Reduc-
tion in rainfall due to lack of ice-nucleat-
ing capacity could be a lot worse than
crop loss due to frost. At least we ought
to consider such possibilities and assess
indirect as well as direct impacts before
we conclude that the alteration is ‘‘be-
nign’’ (as inferred for current proposals
in Kolata’s article). Essentially, this is

the position of the ecologist when it
comes to proposals for genetic alteration
in open systems; it is not an ‘‘alarmist’’
position but just commonsense caution
when one is dealing with complex envi-
ronmental systems that are poorly un-
derstood.

Since microorganisms play major roles
in maintaining earth’s life-support sys-
tems, we need to be especially careful
about tinkering with decomposition and
other recycling processes. Unlike the
life-support system of a spacecraft,
which is mechanical and man-made, the
biosphere is bioregenerative and self-
regulating. Since we did not build it we
don’t know much about how it really
works, and we have shown little interest
in studying it at the necessary large scale
until recently, when malfunctions have
begun to appear due to human impacts.
The case of the ice-nucleating bacteria is
an excellent example of the need for a
more holistic assessment that allows for
consideration of roles and functions oth-
er than the one that seems undesirable.

What is needed now is a reasonable
procedure for assessment at the ecosys-
tem level that leans to the side of caution
when there are a lot of unknowns. Ac-
cordingly, there is urgent need for in-
creased support for research in environ-
mental microbiology (that is, microbial
ecology) and ecosystem science.

One consequence of the industrializa-
tion of agriculture is that food tends to
become a market commodity rather than
something to nourish us (that is, a life-
support necessity). While a strong mar-
ket economy is necessary for efficient
food production, enthusiasm for biotech-
nology should not lead us to treat all
organisms merely as ‘‘commodities’’ to
be manipulated for short-term economic
gain when there are nonmarket values
and long-term consequences to be con-
sidered.

It is high time we became concerned
with the health of the biosphere. A new
technology for benefit-cost assessment
could balance in an objective manner the
short-term economic (market) benefits
and the long-term costs in terms of dam-
age to nonmarket goods and services
that might be affected by proposed al-
terations. Advances in biotechnology
should be accompanied by advances in
the technology of ecosystem impact as-
sessment if we are to minimize mistakes
and disappointments.

EUGENE P. ODUM
Institute of Ecology, University of
Georgia, Athens 30602
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