Pesticides inhibit estuarine microbes

Farmers have used pesticides on food
crops for decades. Although scientists
synthesized and tested various chlo-
rinated hydrocarbons in the laboratory,
they are still discovering the wide-
ranging and frequently damaging ef-
fects these chemicals can have on natu-
ral ecosystems.

Two Harvard microbiologists, Ralph
Mitchell and Fraser Walsh, report in
the June 14 NATURE on one possible
effect.

Mitchell earlier studied microbial
ecosystems in tidal regions of the east-
ern seaboard of the United States. Un-
like heterogeneous animal or plant pop-
ulations which can become unbalanced
by the intrusion of a new species or a
change in the physical environment,
microbial populations have an ecologi-
cal “righting” mechanism. Microbial
predators, rather like a combination of
tiny soldiers and miniature garbage
men, weed out invaders, as well as the
old and infirm members of the native
population, to prevent imbalances from
persisting. Mitchell found this cleanup
operation functioning at full speed in
areas where municipal sewage wastes
are dumped into tidal pools.

He found that the intestinal bacte-
rium Escherichia coli, carried by the
billions in sewage, is parasitized by
certain bacteria and consumed by cer-
tain amoebas. Sewage also carries in-
fectious intestinal bacteria such as
Salmonella typhimurium and these, too,
are expunged from tidal basins by
predatory bacteria.

Mitchell and Walsh also reported
earlier that the cleanup bacteria recog-
nize their prey chemically and move
toward exudates given off by the in-
truders. This process is called chemo-
taxis.

In their current report, Mitchell and
Walsh state that chlorinated hydrocar-
bons, which are appearing in the sea
in greater and greater concentrations,
inhibit the chemotactic mechanism of
the predatory bacteria. This fact may
“directly affect estuarine self-purifica-
tion rates,” they write.

They tested the percentage of E. coli
killed by marine predators in the pres-
ence of different levels of the pesticide
2,4-D and o,0-Dichlorobiphenyl (a
product of the interaction of pesticides
with natural materials in waterways.)
When the cultures were continually
shaken (to simulate natural conditions)
a significant decrease in the percentage
of E. coli killed was observed. They
suspect that the pesticide and pesticide-
product interfered with the chemotactic
response of the predators to the E. coli.

The concentrations of pesticides
found in some estuaries are already
within a factor of 20 of those which
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cause the inhibition, they state.

“What we have described,” Walsh
told ScCIENCE NEws, “is a generalized
phenomenon. We chose E. coli as a
model, and observed only certain pred-
ators, but any number of predators
might use this system. In estuarine re-
gions, if the levels of chlorinated hy-
drocarbons affect the interactions of
predators and prey, then the food chain
would be altered in some way. It would
not necessarily be detrimental, though.

“Some species which depend on a
very specific diet may be detrimentally
affected, but where the organism is

capable of adaptation, there might not
be adverse effects. One thing that has
been observed already is a die-off of
diversity of species in ‘polluted’ regions
and an increase in the populations of a
single, adaptive life form. Whether this
has been a result of chemotactic inhibi-
tion or direct toxicity from the pollu-
tants is unknown.”

Commenting on whether the disrup-
tion of the bacterial-predator system
could lead to outbreaks in shellfish con-
taining toxic concentrations of viruses
such as infectious hepatitis, Walsh
said, “If you take our research to be a
model, although we didn’t study vir-
uses, they also might not be destroyed
to the extent they should be.” O

Science education slips in U.S.

How often do you read about science
or scientists? In 1969-70, male students
were 13.4 percent more likely than
female students to indicate that they
read such material outside of school.
By 1972-73, the gap between the sexes
had narrowed to three percent. But
this is almost the only encouraging
sign for science education in the re-
cently released National Assessment of
Educational Progress.

The report is part of an on-going
attempt to measure growth or decline
that takes place in education in the
United States. The project began in
1969, and since then 500,000 students
across the country have been tested.
A second round of tests has now be-
gun and results of the science tests in-
dicate a general decline in scientific
knowledge.

In addition to the fallout in science,
the survey has found that students who

city, in rural communities or in the
Southeast are significantly below na-
tional levels in most of the subjects
traditionally taught in the nation’s
schools. Most educators have suspected
this but now it has been objectively
documented. In contrast, young people
who live in the Northeast or in sub-
urban communities or whose parents
have had the advantage of post-high
school education, consistently demon-
strate higher levels.of skills and knowl-
edge than does the nation as a whole.

By 1975, the second round of tests
will have been completed in all learn-
ing areas being tested. Since these will
be the first national data of their kind,
educators and policy makers are evalu-
ating the findings to determine whether
achievement levels are satisfactory.
What is already obvious and unsatisfac-
tory, the report says, is the inequality
in education that exists between differ-

are poor or black, who live in the inner ent areas of the country. O
Educational Achievement
of 17-Year-Olds: Size and Type of Community
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