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COVER Foliar symptoms of verticillium wilt in cotton, characterized by 
chlorosis and necrosis between the main veins. Cotton seedlings that had been 
exposed to spider mites were less likely to develop symptoms of verticillium wilt 
than unexposed control seedlings. See page 678. [Jack Kelly Clark, Cooperative 
Extension, University of California, Davis 956161 
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Economic effects of 
immigration 

A MONG the questions raised when 
the benefits of immigration are 
assessed against its costs are the 

following. Do  immigrants to the Unit- 
ed States take jobs away from native 
workers. Do they drain public assist- 
ance funds. Do they have a reasonable 
chance of being fully assimilated into 
the labor market (page 645). Borjas and 
Tienda discuss a number of factors that 
play a part in determining how immi- 
grants and immigration policies affect 
the U.S. economy. For example, in 
1965, amendments to the Immigration 
and Nationality Act shifted the policy 
on immigration away from discrimina- 
tory national quotas toward one favor- 
in family reunification; this had the 
e 8: ect of bringing in immigrants with 
fewer marketable skills. Meanwhile, be- 
cause more than half of all immigrants 
live in four states (California, New 
York, Texas, and Florida), local patterns 
and immigration effects cannot be gen- 
eralized to the national workforce. To 
further complicate the analysis, the role 
of illegal immigrants cannot be readily 
assessed because their numbers and ac- 
tivities are not accurately known. Bal- 
ancing political, economic, social, hu- 
manitarian, and philosophical consider- 
ations remains a major difficulty facing 
the development of the U.S. immigra- 
tion policies. 

Protein kinase C and 
sphingolipidoses 

M ETABOLISM of cellular lipids is 
known to be aberrant in a 
number of genetic diseases; 

how metabolites may be linked to the 
dysfunction and degeneration of cells in 
the central nervous system and else- 
where in the body may now have been 
determined (pa e 670). Hannun and 
Bell found that % 0th in vitro and in an 
intact biologic system (platelets), the 
sphingolipid metabolites called lyso- 
sphingolipids inhibited rotein kinase 
C activity and phorbol 't' iester binding 
to the enzyme. They suggest that in the 
genetic diseases in which sphingolipid 

metabolism has ap arently gone awry 
(such as Krabbe's ‘I' isease, in which ga- 
lactosylsphingosine accumulates, and 
Gaucher's disease, in which glucosyl- 
sphingosine accumulates), once the ly- 
sosphingolipid accumulates in cells, 
protein kinase C activity could be con- 
tinuously inhibited. Thereafter, with 
signal transduction blocked (protein ki- 
nase C is important in transmitting 
signals instrumental in both neuronal 
function and ccllular differentiation), 
cells stop developing and functioning 

roperly and may die. This may explain 
Pow organs enlarge and stop working 
and how progressive mental and neuro- 
logic dysfimctions proceed in these and 
similar diseases. 

Plant defenses 

S PIDER mites and verticillium fun- 
gi both attack cotton seedlings, 
but after one organism has at- 

tacked and damaged a cotton plant 
(cover), the other is less likely to do so 
even though they use the plant in differ- 
ent ways (page 678). Plants were ex- 
posed to the spider mites and then 
inoculated with the fungus. Karban et 
4. found that signs of wilting, chloro- 
sis, and necrosis-characteristics of fun- 
gal infection-were much less severe in 
plants previously exposed to mites. If 
the lants were first exposed to fungi P and ater to the mites, mites grew more 
slowly, and growth of fewer mites was 
sup orted on the plants. Plants respond 
bo t physically and chemically to dam- 
age caused by pathogens and herbi- 
vores. At least part of the response may 
be relatively nonspecific since, in this 
example, the first attacker elicits a pro- 
tective response to a second attacker 
quite unlike itself. 

Population dynamics of 
Caribbean reefs 

I N 1983, morc than 98% of Dza- 
dema antillarum sea urchins in the 
Caribbean died, probably killed by 

a current-borne pathogen (page 687). 
These sea urchins had been the most 
abundant invcrtebratcs grazing on Ca- 

ribbean coral reefs. They were consid- 
ered keystone predators, predators that 
feed on organisms that are their major 
competitors for the available space. The 
fate of keystone predators (in this case, 
death) should thcrcfore have profound 
effects on the fates of all other reef 
community members; their major com- 
petitors would be expected to quickly 
overgrow the reef. Diadema feeds on 
algae in the reef and on encrusted orga- 
nisms living sequestered in crevices, un- 
der corals, and in other hidden locales. 
Although the demise of the sea urchins 
led to a severalfold increase in the bio- 
mass of algae on the reef, Jackson and 
Kaufmann report that there was no 
change in the composition of the hid- 
den (cryptic) communities studies. The 
virtual disappearance of the sea urchins 
and the lack of change in the population 
composition of encrusted organisms was 
a surprise and indicates that the sea ur- 
chins, though major, are not "keystone" 
predators on this cryptic community. 

Marine 
microenvironments 

W HEN scientists in submersible 
vehicles shine their lights into 
the ocean, they see what looks 

like snow, "marine snow" (page 689). 
Particles (a few millimeters in diameter) 
contain phytoplankton, fecal material, 
bacteria, and other detritus embedded 
in a gelatinous matrix. Alldredge and 
Cohen used microelectrodes to measure 
oxygen and pH in and around marine 
snow and larger fecal pellets that had 
been collected in the Santa Barbara 
Channel off the California coast. Mea- 
surements were carried out for l to 16 
hours in both dark and light conditions. 
Gradients of oxygen and pH were 
found, indicating that both hotosyn- P thesis and the respiration o bacteria, 
phytoplankton, and protozoa could oc- 
cur in association w ~ t h  pellets and ma- 
rine snow. Although only oxygen and 
pH were measured, gradients of other 
nutrients probably also exist. Nutrient- 
enriched and nutrient-depleted micro- 
zones thus exist in the sea, and around 
them diverse microbial metabolic activi- 
ties become possible. 
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WORKING HAND IN HAND 
WITH NATURE 

- - I 

Monsanto scientists Robert Horsch, Stephen Rogers and Robert Fraley have won the Company's 
1986 Charles A. Thomas & Carroll A. Hochwalt Award. The award, which carries a silver medallion 
and a $40,000 prize, is resewed for innovative basic science of the highest calibre. 

Imagine a plant able to protect itself from insects several universities, Monsanto has developed plants 
by producing its own natural insecticide. Or one resis- which are resistant to certain diseases and to 
tant to disease or drought. Or resistant to safe, bio- Roundupe herbicide. 
degradable herbicides. Imagine how plants like these In announcing the awards, Howard A. Schneider- 
would improve the economics and effi- man, Senior Vice President, Research & 
ciency of farming. Development, said: "Innovative research 

Monsanto scientists Robert Fraley, like this will help make farming a more 
Robert Horsch and Stephen Rogers set reliable, more profitable business. 
out just six years ago to discover a way Its aim is to make farming less subject to 
to transfer useful qualities like these into pests and require less chemicals, fertil- 
crop plants-using genetic engineering. izers and tilling. Genetic engineering 
The result: they were among the first will help increase the productive 
to develop a method for transfening efficiency and competitiveness of the 
desired genes into plants. This method American farmer as we have never been 
has won international recognition able to before." 
among industrial and academic scien- Monsanto salutes these innovators- 
tists alike. and the many other scientists and engi- 

Because of the pioneering work of neers in our research community-who 
these three men and their colleagues at are challenging tomorrow, every day. 

Monsanto 
We challenge tomorrow, every day. 

Roundups is a registered trademark of 
Monsanto Company. 

Plan to participate in National Science & Technology Week '87 April 5-1 1, coordinated by the National Science Foundation. 
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NSP's Budget and Economic Competitiveness 

T he nation's science and engineering enterprise must have the financial resources to do 
two things: remain at the leading edge of discoveries and produce the technical 
personnel that the country needs. Both are essential to our economic competitiveness 

and must be done even in times of fiscal stringencv. " ,  
The President has responded decisively to this challenge by taking the unprecedented 

step of establishing as Administration policy the doubling of the National Science 
Foundation's budget over 5 years, starting with a major increase of 17 percent in 1988. 
There are also increases for some of the other federal agencies that support basic research at 
universities. This is a dramatic statement of the fact that university basic research and 
education deserve the continuing attention and support of the nation. It is also a major 
departure from the previous practices of making budgets a year at a time and will make 
possible the formulation and support of long-term strategies, projects, and programs. 

Why this action? Basic research and education are our key assets in the battle for 
international competitiveness. Where we have a clear lead, we must preserve it; where we are 
lagging, we must catch up. Investing in basic research and education will not immediately 
reduce the trade deficit, but it will provide the new knowledge and technically educated 
people that are prerequisites for anything we do in commerce, industry, defense, or health. 

This initiative comes at an opportune point in time: the ferment in the sciences and 
engineering offers opportunities that we cannot afford to miss. Long-standing problems that 
defied solutions are now within our grasp, with the use of modern instrumentation and 
newly developed computational technTques. 

NSF is being called upon to participate, in a major way, in support of this number one 
policy topic, economic competitiveness. Accordingly, the budget for 1988 and the following 
wars will focus on three maior themes: 

The first concerns human resources. Our people-with their creativity, skills, and 
education-are our most important resource. Yet too few of our best students study science 
and engineering, and of those who do, too few finish the Ph.D. We need to make c.areers in 
science and engineering more attractive. Better curricula, better equipment, better pre- 
college preparation, research opportunities for undergraduates, more fellowships and post- 
doctoral awards are some of the approaches we need to employ. 

We also need to broaden among women and  minorities, and other 
underrepresented groups, as well as institutions not now participating fully, in the 
educational and research process. We simply cannot afford to waste their talent. 

The second theme tails for establishing science and Technology centers. Patterned after 
the Engineering Research centers, they will be created in appropriate areas of science. They 
will be multidisciplinary centers, organized on university campuses but with strong 
industrial participation, doing basic research that is scientifically exciting in areas that are 
likely to be economically significant. These centers will provide universities with new 
resources for research and teaching and facilitate the transfer of knowledge from universities 
to the marketelace. 

Last, but by no means least, NSF will address the cornerstone of the foundation: grants " 
to individual in;estigators. We must strengthen and provide stability for this, the traditional 
activity of NSF, and this activity will not be shortchanged. 

All this implies change; changes in programs, institutions, and relationships. The 
science and engineering community must support this effort, participate in priority-setting, 
continue what is useful in the system, and support new approaches where they are required. 

Economic competitiveness is a bipartisan issue that concerns us all, as does support for 
our universities, basic research, and education. Therefore I am confident that, as in the past, 
Congress will support this initiative.-ERICH BLOCH, Director, National Science Foundation, 
Washington, DC 20550 

Advertisng correspondence should be sent to Tenth Floor, 
1515 Broadway, NY 10036. Telephone 212-730-1050 or.WU 
Telex 968082 SCHERAGO 
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Library of Congress Catalog Card No. 86-62803. 

Order from the publisher, below, for delivery within four weeks: 
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one now moment. 
uncertainty of nature at small 

scales. 
nonlocality of space in three 

dimensions. 
existence of an absolute 

rotational reference for space. 
universality of light speed. 
unimodal mass and bimodal 

electric charge. 
unified description of matter 

and interaction. 

52 pages. Softbound. 1987. 
30 computer-generated illustrations. 
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GRANT COST MANAGEMENT SYSTEMS 
Software for IBM PCs and compatibles 

GRANT MANAGER '" PERSONNEL MANAGER '" 

Demongtration disks $10. 30 day trial period on full systems. 
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MEASUREMENT 
ON YOUR IBM PC 

New digitizing tablet with 
Sigma-ScanTM measurement 

software. $1195 
Cat .#3011 - 12" x 12" system 

Resolution of ,025 mm, accuracy of 
at least .25 mm. Comes with state- 
of-the-art software for area, linear, 
perimeter, length of curvy line, and 
angular measurements. X, Y point or 
stream digitizing. Descriptive statis- 
tics. Transfer data to other programs 
in standard ASCII or DIF format. 

Call or write today for more 
information. 

JANDEL SCIENTIFIC 
MICROCOMPUTER TOOLS FOR THE SCIENTIST 

2656 Bridgeway, Sausalito, CA 94965 
m a -  .,"A " n n m  

(In Calif. call 415-331-3022) 1 
m . I . . . _ .  I I.. . _ . . I  I 
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Do you want to know about 
toxicity of new artificial sweeteners? 
diet and Alzheimer's disease? 
disposal of hazardous waste? 

BIOLOGICAL QUESTIONS 
like these 

need answers 
from CAS ONLINE! 

CAS ONLINE. The database of chemistry ... and a good place to go if your 
research concerns biology, pharmacology, biotechnology, and more! 

CAS ONLINE ... over 1/3 of our 
database is related to life sciences! 

Send to: I'd like to find out about 
Chemical Abstracts Service CAS ONLINE and its coverage of 
Dept. 32786 biological information. 
P.O. Box 3012 
Columbus, OH 43210 Name 

CAS ONLINE@ Title 

Ava~lable on STN lnternal~onal@ 
The Sc~ent~t~c 8 Techn~cal lnforrnat~on Network Company 

CAS is a division of the American Address 

Chemical Society 

L 





o Eastman Kodak Company, 1986 

\ \%used to take up to $75,000 / 
\ andavideotechnicianto / 
\ proj-t real-time PC images. 1 

NOW anybody can do it 
'\r\ ilve minutes for S1270: 



How to process docum 

You may be content with your pres- word processor that is truly acomplete 
ent word processor. And it's easy to document creation system for technical 
understand why. professionals. 

Even the clumsiest word processor is Very often documents require the 
llght years beyond the electric typewriter, mixing of text and graphics on the 
the accepted standard only a decade ago. same page, graphics from Lotus" 1-2-3: 
Plus, just the term word processing con- Symphony" and Freelance" Plus. With 
jures up a rather modest expectation, 
ho hum, the ability to process words. 

But, the mere processsing of 
words is hardly the challenge today. 
When you're creatmg a 20-page 
report, an 80-page proposal, a 200- 
page specification, or just a 2-page 
letter, you often have to work with 
graphics, equations, tables and more. 

That's simply too much to ask of 
a product designed to process words. 
But, that's exactly what you can 
expect from Lotus Manuscript: a 

Manuscript you can import spreadsheets 
and charts, as well as diagrams and 
m e d  images. 

Another feature that goes beyond 
conventional word processing is 
Manuscript's integrated Outliner. When 
you collapse the document you're 

... able to navigate the outhe much 
easier than wadmg through the 
entire piece. You can move a page, 
or even an entire chapter with just 
a few keystrokes. 

Because Manuscript understands 
the structure of your document, you 
can globally format an entire docu- 
ment or format by individual sec- 
tions. Imagine changing all headlines 
from 14 point plain text to 16 point 
bold, by a simple menu selection. 

Manuscript's Document Com- 





THE ESSENCE OF SPECIFICITY 
BORN OF A PROUD TRADITION 



1st SPACE LIFE SCIENCES 
SYMPOSIUM 

THREE DECADES OF LIFE SCIENCE RESEARCH 
IN SPACE 

2 1-26 June, 1987 
Omni Shoreham Hotel, Washington, D.C. 

Sponsored by: 
Office of Space Science & Applications of 

National Aeronautics and Space Administration 

Cosponsors: 
Aerospace Medical Association 
American Astronautical Society 

Baylor College of Medicine 
National Institutes of Health 

Universities Space Research Association 

Topics to be covered include: 
Space Biomedical Research Space Biology 

Exobiology Biospherics 
Closed Ecological Life Support Systems (CELSS) 

For further information, contact: 
Baylor College of Medicine 

Office of Continuing Education 
Space Life Sciences Symposium 

One Baylor Plaza 
Houston, Texas, USA 77030 

Computerizes your REFERENCES 
and prepares your BIBLIOGRAPHIES 

Maintains a data base of references 
Searches for any combination of authors, years of publication, 
reference title (or any words in the title), and topics covered 
by the reference 
Formats bibliographies exactly as you want them 
Alphabetizes references Menu driven dialogue 
Abbreviates journal titles Compact storage format 
Runs on any video terminal 20 lines of comments for 
and printer each reference 

IBM PC/XT/AT, MS-DOS, CP/M 80 . . . $1 g50° 

I V A ~ / V M S  (native mode) . . . . . . . . . . . . $350°0 1 
m AANNuYAL '150° 

szooo 
& DEMO 

322 Prospect Ave., Hartford, CT 06106 
(203) 247-8500 

I Connecticut residents add 7%% sales tax. J 
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BIOLOGICAL 
LABORATORY 

AUGUST COURSES-1987 
Cell and Molecular Biology of Plants, August 3 - 15 
A Cooperative Program of the Marine Biological 
Laboratory and The University of Georgia. Major 
themes of plant biology as illuminated by methods of 
cell and molecular biology, and biotechnology. 
Leon S. Dure and Joe L. Key, The University of 
Georgia, Co-Directors. 

Cellular Neurobiology in the Leech, August 5 - 25 
This course applies techniques and approaches of 
cellular and molecular neurobiology to the study of a 
single nervous system, that of the leech. 
John G. Nicholls, Biocenter, University of Basel, 

Molecular and Cellular Immunology, August 3 - 15 
This intensive course surveys the state of this rapidly 
advancing discipline for students whose research 
training and interests have been in fields other than 

Carol L. Reinisch, Tufts University School of Veter- 
inary Medicine and Darcy B. Wilson, Medical Biology 
Institute, LaJolla, CA, Co-Directors. 

DEADLINE: April 15,1987 
For further information, contact the Office of 
Sponsored Programs, Marine Biological Laboratory, 

MINIFOLW I k:Yion 
Now.. . dot-blot filtration and 

incubation with one unit 
Permits extended 

incubation periods 
No cross-lateral flow 
Precise, uniform 

spotting 
Screening of all dot- 

blot type assays 
Can be used with a 

variety of transfer media 
Compatible with iso- 

topic/nonisotopic detec- 
tion techniques 

Now researchers can 
use the Minifold I filtra- 
tion manifold for all 
membrane-based dot-blot assays requiring both filtration 
and incubation steps. The S&S incubation plate features 
Grin construction which prevents cross-lateral flow- 
plus t \ e standard 96-well format that permits a variety of 
dilutions or test conditions to be assayed on a single mem- 
brane. The incubation plate is available as an accessory 
for current Minifold I users or can be ordered as part of 
the Minifold I unit. Call or send for more information. 

d h l e i c h e r  s Schuell 
Keene, New Hampshire 03431 
(800) 2454024. (603) 352-381 0 
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THE SEVENTH ANNUAL CONGRESS FOR 

DNA RESEARCH 
MARCH 1 - 4,1987 

MOSCONE CENTER, SAN FRANCISCO, CALIFORNIA 
Organized by Scherago Associates, Inc. and Mary Ann Liebert, Inc. publishers 

Co-Chairmen: 
Walter L. Miller, Univ. of California, San Francisco, CA 

Peter Gruss, Max Planck Institute, Gottingen, West Germany 

DNA SESSIONS 
KEYNOTE ADDRESS (Sunday P.M.) 
Genetics and Biochemistry of Retroviral Replication 
Stephen Goff, Columbia University, College of Physicians and Surgeons 
Left-Handed and Right-Handed DNA in Genetic Recombination 
Alexander Rich, Massachusetts Institute of Technology 

ACQUIRED IMMUNE DEFICIENCY SYNDROME (AIDS) 
(Monday A.M. - P.M.) 

Chairman: Erling Norrby, Karolinska Institutet, Stockholm, Sweden 
Speakers: Luc Montagnier, Paris William Haseltine, Boston 

Robert C. Gallo, Bethesda Myron Essex, Boston 
Jay A. Levy, San Francisco Robin Weiss, London 
Simon Wain-Hobson, Paris Dani P Bolognesi, Durham 
Flossie Wong-Staal, Bethesda Bernard Moss, Bethesda 

CHROMATIN (Monday P.M.) 
Chairman: Gary Felsenfeld, N.I.H. 
Speakers: Robert Simpson, N. I.H. 

Harold Weintraub, Fred Hutchinson Cancer Research Center 
Gary Felsenfeld, N.I.H. 
John Sedat, U.C.S.F. 

TRANSCRIPTION (Tuesday A. M .) 
Chairman: George Khoury, N.I.H. 
Speakers: Robert Tjian, U.C. Berkeley 

Carl Wu, N.I.H. 
Keith Yamamoto, U.C.S.F. 
George Khoury, N.I.H. 

INTRACELLUAR PROTEIN TARGETING (Tuesday P.M.) 
Chairman: Harvey Lodish, Whitehead Institute, M.I.T. 
Speakers: Keith Mostov, Whitehead Institute, M.I.T. 

James Rothman, Stanford 
Peter Walter, U.C.S.F. 
Harvey Lodish, Whitehead Institute, M.I.T. 

NEUROBIOLOGY (Wednesday A.M.) 
Chairman: James L .  Roberts, Mt. Sinai Medical Center 
Speakers: Louis Reichard, U.C.S.F. 

Mark Darlison, Cambridge University (UK) 
Alex Ullrich, Genentech 
Peter Seeburg, Univ. of Heidelberg, West Germany 

DEVELOPMENTAL BIOLOGY (Wednesday 
Chairman: Peter Gruss, Max Planck Institute, 

Gottingen, West Germany 
Speakers: Patrick O'Farrell, U.C.S.F. 

Gerald M.  Rubin, U.C. Berkeley 
lgor Dawid, N.I.H. 
Elwin Wagner, E.M.B.O. Labs 
Peter Gruss, Max Planck Institute, 

Gottingen, West Germany 

POSTER SESSIONS AND EXHIBITS 

REGISTRATION FEES: 
$450 On-site registration 
$400 ADVANCE REGISTRATION - (Received by Jan. 15) 
$150 STUDENT REGISTRATION - Undergraduate, graduate students only. Confirmation in writing by department chairman. 
4-7 registrations received together from same organization $300 each. 
8-10 registrations received together from same organization $200 each. 
Larger group rates available upon request. Cancellations must be received in writing by February 1, 1987. 

- ------------------------------------------------------------- 
Attendance will be limited. Make checks payable to: Scherago Associates, Inc., DNA IHYBRIDOMA S-2-6 

G Please reserve space(s): Registration Fee of $ enclosed. 
Please send abstract form. 

Name 

Dept. Organization 

Street 

City State Zip 

Telephone: ( ) 

Return to: DNA: c/o Scherago Associates, Inc., 1515 Broadway Dept. S-2-6, New York, NY 10036 (212) 730-1050 




