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Perestroika and 
Soviet Science 

Peppering his lecture and casual conversa- 
tions with refixences to such capitalist con- 
cepts as "market-driven systemsn and "self- 
management," Konstantin V. Frolov, the 
vice president of the Soviet Academy of 
Sciences, outlined how the radical restruc- 
turing of Soviet society called "perestroika" 
is changing the way science works in the 
Soviet Union. The restructuring has 
touched scientists throughout the system, 
said Frolov. For the lowly graduate student 
toiling away at mathematics in the Soviet 
Union, perestroika means raising the stu- 
dent's stipend to 200 mbles a month. For 
the aging academician occupying a seat on 
the powerful Soviet Academy of Sciences, 
penstroika means forced retirement to make 
way for the younger generation. 
"I have received a number of letters and 

notes asking me how perestroika is taking 
place in science," Frolov told a gathering at 
the AAAS meeting held in Boston 11 to 15 
February. 'The essence of the economic 
&rm that is talung place in our country 
is to move from a centraked, achinhated, 
cornmand-type of economy to a democratic, 
economically or market-driven system and 
to find the optimal balance between cen- 
tralization and self-management. The Soviet 
Academy of Sciences is part of that pnx- 
es." 

Under the banner of perestroika, Frolov 
spoke of greater resognition of intellectual 
rights, of encouraging creativity, of 
mengthening the demacratic base at the 
various mearch institutes, and of decentral- 
izing scientific research in a country where 
science has long been hobbled by a heavy- 
handed, c e n M  bureaucracy. 

In ~ractical terms. Frolov said that ~eres- 

scientists will be permitted. Frolov also 
mentioned the creation of eight basic re- 
search laboratories to encourage greater co- 
operation between Soviet scientists in acade- 
mia and industry, an admitted "weak side" 
of Soviet research structure. Two of the 
laboratories will be located outside the usual 
nexus of Leningrad and Moscow. One labo- 
ratory will be in the Ural Mountains, anoth- 
er in Wadivostok in the Far East. 

Frolov made his remarks as leader of a 
high-ranking delegation of 13 members of 
the Soviet Academy of Sciences, each of 
them directors of institutes or leaders of 
large research programs. Though the Sovi- 
ets have often been invited to the AAAS 
meeting, this marked the first time that such 
a powerfui contingent attended. Frolov at- 
tributed the thaw to the recent summit 
meeting between President Reagan and 
General Seaetary Gorbachev. 

The Soviets' attendance was dearly a suc- 
cess. They impressed the gathering with 
their skill at English and their candor. Weak- 
nesscs in the Soviet system were not only 

tions. 
The Soviets lectured on both the adminis- 

tration of science and current rtseaKh direc- 
tions. Some highlights: 

Yuri A. Osipian, director of the Institute 
for Solid State Physics, said his country is 
heavily involved in computer technology fbr 
industrial automation and military technolo- 
gy. But he conceded there was a lack of 
comDutm in the Soviet Union. Said Osi- 
pian: "Our country has a highly developed 
computer science but no computers. Taiwan 
has no computer science but plenty of com- 
puters." The Soviets would clearly like to 
have access to American computers, particu- 
larly personal computers and the large su- 
percomputing systems which the United 
States will not sell to the Soviets. "But 
sometimes it is a blessing. If you have less 
science equipment you have more time to 
think," said Osipian. 

The Soviet space program is continuing 
to outrace the American dort .  Albert A. 
Galeyev, director of the Space Research 
Institute, recounted the success of the Vega 
spa& which encountered Halley's Com- 
a and outlined the Soviet mission to the 
Martian moon of Phobos, which is sched- 
uled to be launched this July. The spacecraft 
will ily by Phobos at an altitude of 30 to 80 
meters, for the first time using laser and ion 
mass sptmmetry to measure the composi- 
tion of the tiny natural satellite. 

The Soviets said they will continue to 
increase their country's reliance on nudear 
energy, raising the contribution made by 

ao*; means that m&e scientists will b; able ;:I 
to pursue experiments that fall outside the -- P' - 
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nuclear power from 11% in 1985 to 33% by 
the year 2000. Said Frolov: "We endured 
the tragic experience of Chemobyl and right 
now we are working on improving safety, 
reliability, and dciency of nudear power 
stations and in particular are developing a 
new generation of nuclear power reactors." 
Frolov also stressed that his country is com- 
mitted to fusion research, and will continue 
to participate on a joint U.S., Soviet, and 
European project on a fusion test reactor, 
for which the fim tcchnical sessions are 
scheduled to begin this April. 

In other areas, the Soviets discussed on- 
going research in topics ranging from the 
transmission of ula-ahigh voltage electricity 
to their fledgling biotechnology industry. 
Finally, Frolov said that one area where 
American and Soviet scientists should col- 
laborate is the work of arms control and 
verification. "For the betterment of science 
and for prosperity on earth," said Frolov. 
That remark got a standing ovation. m 

W.B. 

Monsanto Marker Shows 
Promise in Field Test 

Field testing points to the success of a 
marker system for tracking and evaluating 
the effectiveness of microorganisms that 
have been genetically engineered for specific 
applications in agriculture. Researchers at 
Monsanto Company and Clemson Universi- 
ty say the marker, which is based on two 
M* cdi genes known as krcZ and 
M, is proving to be an extremely sensitive 
mechanism for distinguishing between 
strains of the mot colonizing bacterium 
P s w f l m ~ m .  

An 18-month field test of the marker was 
initiated on 2 November in a small plot of 
wheat at Clemson's BlackviUe, South Caroli- 
na, research station. Funded by Monsanto, 
the experiment is being conducted to deter- 
mine whether genetically moddied organ- 
isms can be monitored adequately in the 
open. So far, the lncZT marker has been 
shown to be genetically stable, accordmg to 
Clemson microbiologist Ellis Kline, who 
presented the results at a AAAS symposium 
on microbial ecology. 

P s w f l m m  strains, which col- 
onize the root systems of many plants, are 
viewed as potential vehicles for delivering 
growth promoters, pesticides, or fungicides 
to crops. But adequate evaluation of the 
effectiveness of genetically engineered bacte- 
ria requires better tracking tools. "What 
we've seen indicates that this is feasible," 
says David Drahos, group leader of Mon- 
santo's plant microbiology depamnent. 

Monsanto researchers say that the modified 
strain of P. $morn does not appear to 
compctc with native populations and shows 
tittle migration beyond the point of in- 
troduction. M.C. 

Baltimore Attacks 
LLProfessional Guardians 
of the Status Quo" 

David Baltimore, director of the White- 
head Institute for Biomedical Rexarch at 
MlT, opened the AAAS meeting on 11 
February with a fiery blast against the "pow- 
erful ramgrade forces" he sees at work in 
society, forces that could obscure the "glo- 
ries of new knowledge" remaining to be 
discovered. The problem, he said, is created 
by two armies of ignorance made up of 
"those who fear and distrust science and 
those who wish to pervert science to their 
own ends." 

Baltimore noted that "many of us have 
had to spend long hours fighting for the 
right to continue doing research," and he 
listed some of the types who stand in the 
way, including: 

"Professional guardians of the status 
quo" who aim to "stop all recombinant 
DNA research" and who have pitted re- 
searchers like himself against "those who see 
only hazards in the new technology"-pre- 
sumably a gibe at Jeremy Ri&in, an activist 
who has been generally critical of applica- 
tions of biotechnology. 

Animal rightists, who "threaten the 
whole enterprise of modem biology, put- 
ting animal rights ahead of the human right 
to optimum health." 

m Politicians and citizens who are unable 
or unwilling to consider the good scientific 

rationale that justifies the field testing of 
altered bacteria. 

"Ignorance, superstition, and fear at 
their most nefarious," embodied in the cre- 
ation science movement, which "denies the 
basic fundament of all biological science, the 
concept of evolution." 

The crude "anti-elitism" in Congress 
that favors pork-barrel funding of projects 
and attach the peer-review system, a trend 
that "runs counter to the understanding 
that forefront science is a &cult enterprise 
in which only a few excel." 

Baltimore also took the federal science 
establishment to task for one case of neglect 
(fadmg to recognize the gravity of the AIDS 
epidemic early on) and one case of hyperac- 
tivity (putting too much emphasis on map 
ping the human genome). He called the 
genome project a "ploy to raise money, a 
project justified by its public relations value 
not its scientific value." It would be best to 
enaust this whole task to the National Insti- 
tutes of Health (NIH), Baltimore said, be- 
cause NIH is "well positioned to be certain 
that the effort is integrated with the rest of 
modem biology, not a moon shot run under 
"parate auspices." 

By contrast, he charged that the U.S. 
attack on AIDS has been "too timid." The 
Whitehead Institute has begun to solicit 
funds for a new program of AIDS-related 
research. 

In closing, Baltimore denounced the Ad- 
ministration's heavy emphasis on rmlitary 
applications, particularly for "diverting bil- 
lions of dollars to a defensive system [the 
Strategic Defense Initiative] that is ridiculed 
by most of the knowledgeable scientific 
community." He considers the program a 
"cruel hoax," and its endorsement by the 
President's science office, a "black mark for 
science." EM. 

David Baltimore. A jiely opening blast. 

China and the Bomb 

China's nuclear stance is a simple one: 
The Chinese want to possess enough weap- 
ons to be taken seriously, but not enough to 
break the bank, said Di Hua, a director of 
the China Intemational Trade and invest- 
ment Corporation in Beijing, who spoke at a 
AAAS symposium on China and arms con- 
trol. "China needs to have a limited but 
strategic nudear arsenal, a shield to keep the 
more aggressive of the two superpowers 
from attempting global hegemony," said 
Hua. 

At this, the Chinese have succeeded, re- 
ported Richard Fieldhouse of the Stock- 
holm Intemational Peace Research Insti- 
tute. According to public documents un- 
earthed by Fieldhouse, China has between 
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