ers. Instead, one must first understand exist-
ing agroecosystems and identify potential
niches within them, then seek new plants
that appear suitable for filling these niches.
This calls for a different research strategy
from the essentially reductionist approach
conventionally used by agriculturalists. In-
terdisciplinary work is needed by natural
and social scientists who share a human
ecological perspective on agricultural sys-
tems. :
Unlike the search for new species, cither
in the wild or genetic engineering labora-
tories, agroecosystem research does not
promise. instant solutions for the problems
of agricultural development in thie tropics. It
is labor-intensive and site-specific and can-
not be centralized at a few elite international
research centers. It is best pursued by scien-
tists working in local institutions having
deep knowledge of their own rural areas (2).
Developing agroecosystem research capabil-
ity at local institutions in the tropical coun-
tries is a slow and experisive process. With
rare exceptions, such as the Ford Founda-
tion’s support over the past decade for de-
velopment of SUAN, funding for these ac-
tivities has been difficult to obtain. Unless
much more support is provided for research
on local agroecosystems, however, we fear
that many of the plant species being identi-
fied by Vietmeyer and his colleagues will
remain as little more than scientific curios-
ities rather than realizing their real potential
for improving the lives of tropical subsis-
tence farmers.
A. TERRY RAMBO
PErcY E. SaAjJisE
East-West Center,
1777 East-West Road,
Honolulu, HI 96848
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Response: 1 certainly do not look on agri-
culture as being an “empty slate.” Like
Rambo and Sajise, I believe that farmers
should, and will, be the final judge of what
they produce. But farmers—who constantly
deal with changing markets, outbreaks of
disedses, and hundreds of other variables—
deserve to have many options available to
them. This is why devoting scientific atten-
tion to alternative crops is important.

I do not agree that turning development
over to the local institutions in tropical
countries to develop “agroecosystem re-
search capability” is the only (or even the
best) way to improve the lives of tropical
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subsistence farmers. Doing that is likely to
merely help the researchers and the publish-
ers of scientific papers.

I do not agree, either, that farmers auto-
matically know what is best for themselves.
There are innumerable examples where
farmers were so conservative that they re-
fused to adopt valuable crops that later
proved vital to their well-being. For in-
stance, early this century American farmers
vehemently rejected the soybean, and in the
1700’s German farmers so opposed the po-
tato that the ruler had to force them to plant
the new tuber on pain of death.

Nor are all farmers contented with their
existing crops. There is probably not a coun-
try in the world right now that doesn’t have
many farmers who are anxious—even des-
perate—to try new, and often exotic crops.
Collectively, Filipino farmers are among the
most entrepreneurial in this regard. Former
generations of such pioneers gave the Phil-
ippine economy and diet such now beloved
mainstays as sinkamas (Pachyrhizus evosus;
from Mexico), chico (Manilkara zapota;
from Central America), and sweet potatoes
(Ipomoea batatas; from the Caribbean).

Actually, Rambo and Sajise and I are
pointing up related areas of science that are
underappreciated in mainstream agricultural
research. I believe our views are more com-
plementary than confrontational.

Finally, I would like to note that my
article was written with far more areas than
lowland tropical villages in mind. There
were sections on crops for arid lands, for
highlands, and for temperate zones. Those
are regions where “agroecosystem research”
of the Rambo-Sajise type is less important
because crops there are not all jumbled up
together, as they are in the backyard of a
Southeast Asian village.

NOEL VIETMEYER

National Research Council,
2101 Constitution Avenue, NW,
Washington, DC 20418

Insect Resistance

I wholeheartedly endorse the view of L.
B. Brattsten et al. (14 Mar., p. 1255) that
the most promising approach for delaying
insecticide resistance is integrated pest man-
agement, the judicious use of chemicals in
combination with biological and cultural
control techniques. However, their state-
ment that “exposing a population with in-
cipient resistance to a low insecticide dose
leads to rapid fixation of resistance” is mis-
leading and could have serious negative
consequences. Simulations and analytical
models showing that high doses can retard

resistance (I-3) are based on highly restric-
tive assumptions that include: (i) presence
of permanently susceptible pools of individ-
uals in refugia from insecticide treatment,
(ii) successful interbreeding between suscep-
tibles from refugia and resistant individuals
from treated areas, (iii) complete recessive-
ness of resistance, and (iv) low initial resist-
ance gene frequency. Although such condi-
tions may apply in certain special cases, they
are generally not applicable (3). As noted in
the simulation study cited by Brattsten ez al.,
“Even a very small deviation from complete
recessiveness of resistance has a disastrous
effect. . .” and is likely to arise if dose is not
rigorously controlled ().

Even if conditions are suitable for using
high doses to delay resistance in one pest
species, this strategy may greatly accelerate
resistance development in other pests pres-
ent and disrupt biological control by natural
enemies, thus causing serious secondary pest
outbreaks (3). Attempts to suppress resist-
ance with high doses would also exacerbate
the public health hazards and pollution
problems associated with insecticides. Our
best bet for slowing resistance lies in the
most obvious strategy—reducing the use of
insecticides.

Bruck E. TABASHNIK
Department of Entomology,
University of Hawai,
Honolulu, HI 96822
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The article about resistance to chemical
control by Brattsten ez al. does not account
for the unique response of the two-spotted
spider mite to Pentac or the development of
fitness by a resistant strdin.

In greenhouses during the 1950’s, this
mite rapidly escaped chemical control. The
introduction of Pentac in the early 1960’
resulted in “100%” control, which contin-
ues to the present time (I). This response
was not due to lack of a resistance mecha-
nism.

Selection during the formation of a multi-
ple hybrid swarm, for rapid response to
selection (2), resulted in a 1000-fold in-
crease of Pentac resistance (3). The limited
gene pool, the absence of a single resistance
factor, and the lack of gene flow maintained
susceptible mites in the greenhouses.

Organophosphate selection of a hybrid
mite strain rapidly resulted in a high level of
stable resistance, whereas as strain devel-
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oped from the few survivors of a mass
selection lost their resistance (4).

In the field, the level of selection declines
from 100% to 0% over the margin of a
treated area, and here the changes of gene
frequency are a function of the selection
pressure. Gene flow into the selected area
allows the resistant factors to be assembled
into the resistant strain. v

The response to directed selection de-
pends not only on the change of frequency
of the resistant factors but also on 'the
response to sclection for a genetic back-
ground required for fitness of the resistant
strain (5).

W. D. MCENROE

Suburban Experiment Station,
University of Massachusetts—Amberst,
Waltham, MA 02254
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Response: We agree with Tabashnik that
the optimal dose depends on a number of
factors, as emphasized in several places in
our article. We did not imply that a low dose
applied to a population with incipient resist-
ance will always aggravate the problem.

Our point is that the optimal dose and use
patterns vary widely; there are no simple
solutions, and populations with suspected
incipient resistance create a dilemma, partic-
uldrly in determining the dose. The major
problem here is, as we pointed out, that it is
not possible to detect incipient resistance
devélopment with currently available tech-
nology; therefore, computer models are not
yet of much practical help.

We do not advocate the use of high doses
in any situations, but instead, in the article,
recommended the maintenance of refugia
(Tabashnik’s points i and ii), genetic studies
to characterize the inheritance of the resist-
ance allele (Tabashnik’s point iii), and inten-
sive monitoring of resistance gene frequen-
cies (Tabashnik’s point iv) to make the best
Judgment ;

We agree with Tabashnik that the use of a
high insecticide dose most likely will cause
more problcms than it can solve, presents
serioiss risks for undesirable side effects, and
runs counter to integrated and any other
sensible use of insecticides.

Therefore, we think the only way the
phrase Tabashnik quotes (“exposing a popu-

lation with incipient resistance to a low
insecticide dose leads to rapid fixation of
resistance. . .”) can be misconstrued as a
recommendation to use a high dose of insec-
ticide is to read it out of its context.

McEnroe makes the interésting and valid
point that resistance development depends
not only on the gene (allele) directly respon-
sible for a certain resistance mechanism but
also on genetic fitness factors of a “genetic
background required for fitness.”

We did not mention this in our article
because not much can be said about this
phenomenen in relation to resistance in
agricultural insécts.

McEnroe’s point deserves significantly
more attention than has been afforded it so
far.

L. B. BRATTSTEN

C. W. HOLYOKE, JR.

J. R. LEEPER

Agmulmml Products Department,
Experimental Station,

E. 1. du Pont de Nemours & Company,
Wilmington, DE 19898

K. F. RaFFA

Department of Entomology,
University of Wisconsin,

Madison, W1 53706

“Mazel Tov” Usage

I would like to respond to Stephien A.
Ockner’s comment (Letters, 17 Oct., p.
261) about “Mazel tov.” »

The current use of the term “Mazel tov”
cet'tainly does mean “congratulations,” rath-
er than “good luck.” This is not, however,
its original meaning. The Yiddish term “ma-

zel,” stems from the Hebrew “mazal,” which
means “constellation.” Tov just means
“good.” The direct translation of “mazel
tov” is thcrcfore, “A good constellation!”
The idiom orlgmatcd from the astrological
interests of the Jews in ancient Israel, which
are well known from surviving mosaics on
floors of certaini synagogue ruins. In less
idiomatic terms, when an ancient Israeli
said; “Mazel tov!” he was wishing a good
astrological mﬂuence for the recipient of his
statement. This can be loosely termed,
“Good luck!” The uisage of the idiom, how-
ever, can also_ follow the event for which
luck was being wished. Rather than, “May
you be blessed by a good constellation,” it
becomes, “You must have been blessed by a
good constellation,” or “Congratulations!”
Either way, it comes out “Mazel tov.”

BARRY D. GREENBERG
California Biotechnology, Inc.,
2450 Bayshore Parkway,
Mountain View, CA 94043
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