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proof of codon assignments. 

It also permitted the definition of 
some codons that had not previously 
been determined. Other of the triplets, 
which had seemed to code for no amino 
acid, were shown to serve as punctua- 
tion for the initiation and termination 
of one polypeptide chain. These latter 
assignments had already been suggested 
by genetic and biochemical experiments. 
The experiments from Khorana's la- 

boratory also supplied proof of other 
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formation of the messenger RNA is 
read, that punctuation between codons 
is unnecessary, and that the codewords 
cannot overlap. Furthermore, because of 
the way the polyribonucleotides were 
prepared, these experiments showed 
that the sequence of nucleotides in 
DNA does indeed specify the sequence 
of amino acids in a protein, and it 
does so through the intermediary of an 
RNA. 

These then are the extraordinary ac- 
complishments of three men. Other in- 
vestigators made findings essential to 
the total picture, and, together with 
these three, many have contributed to 
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aspects of the story which are not 
recounted here. 

The story of the genetic code un- 
folded in a reasonable and logical man- 
ner. At many points, the plausible ex- 
perimental approach was apparent to 
many. The achievements of Holley, 
Khorana, and Nirenberg show common 
attributes that set these men apart 
from the many. Their separate triumphs 
are a combination of elegant scientific 
insight and style with the courageous 
daring and determination of the fron- 
tiersman. 

MAXINE F. SINGER 
National Institute of Health, 
Bethesda, Maryland. 
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The presidential campaign of George 
C. Wallace, candidate of the American 

Independent Party, is an extraordinary 
operation which transfers many of the 

techniques and devices of Deep South 

provincial politics to the national scene. 
Wallace is making his forays into the 
north and west accompanied by a string 
band and a retinue of aides and advisers 
who are as southern as cornbread. And, 
by his verbal blasts against meddling 
by federal judges and "brief-case-totin' 

guideline-writers" in local school affairs, 
open housing, and union seniority lists, 
Wallace plays on racial fears-just as 
he did in 1963 when, in futile but sym- 
bolic protest against the admission of 
Negroes to the University of Alabama, 
he "stood in the schoolhouse door." 

Blatant anti-intellectualism has been 
a feature of the Deep South politics of 
the Gene Talmadges and the Bilbos, 
and this, too, Wallace is using in his 
bid for the Presidency. Hardly a day 
goes by that Wallace fails to speak of 

"pointy-headed professors who can't 
park their bicycles straight." And, he 
tells his large and generally enthusi- 
astic crowds, "the pseudo intellectuals 
look down their nose at the average 
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man on the street, the steel worker, the 
auto worker, the textile worker, the 
fireman, the policeman, the barber, and 
the beautician." 

Nor does he hesitate to suggest that 

university campuses are harboring dis- 

loyal and dangerous influences. When 
Wallace appeared in Cleveland recently, 
the hecklers, many of them of college 
age, were present in force, at times cre- 

ating a formidable din. "You're paying 
taxes to support colleges and univer- 
sities here in Ohio, but they seem to be 

teaching anarchy," Wallace said. Wal- 
lace invariably draws the line between 
what he considers legitimate and trea- 
sonable dissent, and he did so again in 
Cleveland. "When I become President," 
he said, "we are going to have our 
attorney general seek out these college 
professors who are making these 

speeches calling for communist victory 
[in Vietnam] and put them under a 
good jail." 

Wallace is, however, making an at- 

tempt to adapt his campaign to some 
of the norms of national political life. 
In selecting his vice-presidential running 
mate, he did not choose an Orval Fau- 
bus of Arkansas or a Marvin Griffin of 

Georgia. He chose, instead, a national 

figure in General Curtis LeMay, retired 
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Air Force chief of staff. Furthermore, 
Wallace has made public a party plat- 
form which, except for a few notable 
oversights (as in its failure to mention 
civil rights and arms control), touches 
on the full array of national questions, 
from environmental pollution to U.S. 
objectives in space. And even some of 
Wallace's sharpest critics concede that 
his formal statements on Vietnam and 
foreign policy have shown evidence of 
some restraint. 

One may assume that none of the in- 
digenous institutions of Wallace's home 
state of Alabama are closer to national 
attitudes and values than are its educa- 
tional institutions, especially its colleges 
and universities. Accordingly, it may be 
particularly useful to examine Wallace's 
relations with higher education as one 
significant test of his credentials in his 
new role as a national politician. But, 
first, let's look at his personal and 

political origins. 
Much has been made of Wallace's 

modest beginnings, but, although Wal- 
lace knew financial hardship as a 
youth, his family could not really have 
been placed among Alabama's poor 
white farmers and other have-nots. The 
Wallaces lived in Clio, a small commu- 

nity in southern Alabama, where 
George's grandfather was a respected 
country doctor who once ran success- 

fully for a term as probate judge. Wal- 
lace's father (who had a history of 
chronic illness and died at the age of 
40) was a failure at farming and most 
of his other ventures, but had flair 

enough for politics to win election as 
chairman of the county governing 
board. Wallace's mother was a high 
school music teacher. 
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Wallace worked his way through the 
University of Alabama, waiting on table, 
driving a taxi, and holding other odd 
jobs, and earned a bachelor's degree 
and law degree. In 1946, after service 
in the Air Force as a B-29 flight engi- 
neer, Wallace was elected to the state 
legislature. As a young legislator, he 
identified himself with Big Kissin' Jim 
Folsom, who served one 4-year term as 
governor of Alabama in the late 1940's 
and another from 1955 to 1959. Fol- 
som, who tried without much success 
to befriend Negroes and poor whites 
alike by such measures as his proposal 
to repeal the poll tax, was the foe of 
Alabama's "Big Mules," the plantation 
owners and other wealthy men who had 
long manipulated state politics to their 
own advantage. During Folsom's sec- 
ond term, however, Wallace, who was 
still active politically though he had left 
the legislature after winning election 
as a state circuit judge, broke his ties 
with Big Jim. Folsom had by this time 
gained notoriety for heavy drinking 
and for once having invited Harlem 
congressman Adam Clayton Powell to 
the Governor's Mansion for a glass of 
Scotch. 

Success in Governor's Race 

Wallace ran an unsuccessful race for 
governor in 1958, when school desegre- 
gation had become the dominant issue 
in Alabama politics. Though Wallace 
has denied it, following his defeat he 
is reported to have said, "John Patter- 
son [his opponent] out-nigguhed me. 
And boys, I'm not goin' to be out-nig- 
guhed again." In 1962, Wallace again 
ran for governor, this time successfully, 
promising that, if necessary to prevent 
integration, he would stand in the 
schoolhouse door. 

Outside Alabama Wallace is perhaps 
best known for his jousting with the 
courts over integration orders, but in- 
side the state many people credit him 
with some positive achievements on be- 
half of education. Wallace himself 
boasts of his record, claiming that no 
previous governor ever did so much for 
the state's public schools and institu- 
tions of higher learning as he and his 
late wife, Lurleen, did (Mrs. Wallace, 
elected in 1966 as a stand-in for her 
husband, who, under the Alabama con- 
stitution, could not succeed himself, 
died of cancer this past May). 
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creased by 47 percent; the free textbook 
program was expanded; the University 
of South Alabama was established at 
Mobile; and, further, 15 junior colleges 
and numerous trade schools were estab- 
lished and made available to students 
throughout the state by a system of free 
bus transportation. On the other hand, 
his critics in the state educational estab- 
lishment say that Wallace failed to press 
for adequate revenue measures and has 
left the state's entire educational system 
seriously underfinanced. 

The public schools suffer from gross 
disparities and underevaluation in the 
assessments on which local property 
taxes are based. Alabama school peo- 
ple have long called for leadership by 
the governor's office and the legislature 
to correct the situation, but Wallace 
never chose really to come to grips 
with this property tax issue or with 
other controversial tax problems. 
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Early in his administration he pre- 
pared a package of tax measures to be 
borne principally by special interests 
such as insurance companies and build- 
ing contractors. These interests mount- 
ed a fierce lobbying campaign, how- 
ever, and soon it became apparent not 
only that the governor's tax proposals 
were in desperate trouble but that Wal- 
lace was making no fight to save them. 
Predictably, in order to raise the rev- 
enues needed for Wallace's education 
program, the legislature turned to the 
sales tax, raising it from 3 percent to 4 
percent (and later imposing a new 2- 
cent tax on beer). The state's very low 
corporate income tax also was increased 
modestly, but this was accomplished by 
means of a constitutional amendment, 
thus making it difficult to raise this tax 
further in the future. 

Last winter, Alabama teachers, white 
and black, were considering resorting to 
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AAAS Board Reviews Defoliation Data 
The AAAS board at its meeting last weekend made no public com- 

ment on the progress of its dialogue with the Department of Defense 
(DOD) on the use of herbicides in Vietnam. In a statement issued in 
July (Science, 19 July) the board had expressed concern about the use 
of arsenicals in defoliation operations in Vietnam and urged that "steps 
be promptly undertaken to initiate detailed, long-term, on-the-spot studies 
of the regions of Vietnam affected by the use of herbicides." 

It has been reported that John S. Foster, Jr., Director of Defense Re- 
search and Engineering, replied to the AAAS board, in terms which 
essentially repeated an earlier DOD statement, that DOD judged, on 
the basis of information gathered in Vietnam, that no serious long-term 
ecological effects will occur as the result of the defoliation program, 
and that the military benefits of the program are substantial. Defense 
Department officials have told questioners that a full-scale ground survey 
of ecological damage of areas affected by spraying operations in Vietnam 
is impossible because of the tactical situation. 

Board Withholds Comment 

At its meeting last weekend the board held further discussions with 
Defense Department representatives, including government scientists who 
had participated in surveys of defoliated areas in Vietnam. The board 
decided not to release the DOD letter or to make any statement, but 
indicated it would seek more information from the Pentagon and report 
to the AAAS Council at the annual meeting in Dallas in December. 

The fullest recent official comment on the defoliation program came 
in a report of a survey of allied herbicide operations which was released 
in September by the U.S. Mission in Saigon. An interagency committee 
which studied military, economic, and ecological aspects of the defolia- 
tion program reported that herbicide spraying had apparently not caused 
significant ecological damage and that, while the program had caused 
substantial economic losses due principally to timber damage, the inter- 
agency group had concluded that military benefits outweigh the "un- 
knowns" of the military program.-J.W. 
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a strike to force the state to raise their 
salaries, which not only are far below 
the national average but compare un- 
favorably with those paid in some 
neighboring states. A strike next year is 
considered a real possibility if a major 
pay increase is not forthcoming. Mean- 
while, Alabama is losing many teachers 
to other states. According to a recent 
survey, half of the teacher-trainees 
graduated by Alabama institutions this 
year are leaving the state. 

Whatever may be said for the Wal- 
lace record in the field of higher edu- 
cation, Alabama now ranks last among 
the 50 states with respect to the per- 
centage increase in its support of its 
colleges and universities. The state in- 
creased its appropriations for higher 
education by only 7 percent for the 
1967-69 biennium, as compared with 
an average increase of 43 percent for 
all states. Moreover, while Alabama 
has increased its support for higher 
education by 161 percent since 1960, 
other states have, on the average, in- 
creased theirs by 233 percent. 

Alabama's public school and higher 
education officials are not given to 
criticizing Wallace publicly, but some 
believe that, with his massive popularity 
among voters, he could have obtained 
far greater revenue for education had 
he really tried. "Instead of giving de- 
tailed attention to the state's problems, 
Wallace has devoted himself to his ac- 
tivities as a regional and national poli- 
tician,"9 observes a Wallace-watcher 
formerly connected with one of the 
state's major institutions. 

Junior-College Pork Barrel 

The new system of junior colleges, 
which Wallace regards as one of his 
proudest achievements, clearly has ex- 
panded educational opportunity in Ala- 
bama, but it is viewed by many Ala- 
bama educators as grossly overbuilt. 
In keeping with previous studies and 
legislative recommendations, Wallace 
proposed to the legislature a system of 
five new junior colleges. But he then 
cheerfully allowed the legislators to add 
11 other colleges to the package. Now, 
even with buses scurrying far and wide 
to pick up students, several of these new 
2-year institutions still have enrollments 
of only about 500. 

Moreover, it seems that in order to 
head one of these colleges, one had to 
have school administrative experience, 
an advanced degree, and-credentials 
as a political friend of George Wallace. 
The presidents of these colleges have 
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not forgotten who their patron was, 
and a number of them met earlier 
this year to talk about making con- 
tributions, of from $500 to $1000 
apiece, to the Wallace presidential cam- 
paign. Byron Causey, president of the 
Alexander City State Junior College, 
who took part in this fund-raising ses- 
sion, says that for years there had been 
talk in Alabama of establishing a state 
junior college program but that nothing 
was done until George Wallace came 
along. "The only way we could get 
such a program was to put the colleges 
out there so nearly every senator and 
representative had one in his area," 
Causey says. 

Wallace's most intimate friend in 
Alabama's higher education circles is 
Ralph W. Adams, president of Troy 
State University, at Troy, Alabama, 
which is still primarily an undergradu- 
ate institution. Wallace and Adams were 
law students together at the University 
of Alabama, and Wallace for a time 
hustled customers for Adams' boarding- 
house. Adams achieved some success as 
an Air Force lawyer and in other en- 
deavors, but did not attain his present 
eminence until Wallace became gov- 
ernor. Adams is by no means the first 
politician's crony to be named president 
of a university, but his appointment (by 
the State Board of Education, which 
Wallace chaired) to head Troy State 
was regarded by some people as a par- 
ticularly bad joke on the academic 
community. 

Marshall Frady, author of the critical 
biography Wallace, tells how Wallace 
once, in conversation with a reporter, 
motioned toward Adams and said, "Hell, 
this fella here just did finish the sixth 
grade, and I appointed him president 
of one of our colleges down there in 
Alabama. That just goes to show you, 
in Alabama we don't discriminate for 
any reason-race, creed, color, religion, 
or ignorance." As Frady relates it, later, 
when Adams protested, Wallace grunt- 
ed, "Aw, hell, Adams, you turnin' into 
one of them sensitive college presi- 
dents." 

But, to many of the faculty members 
at Troy State, Adams is no joke at all. 
An American Association of University 
Professors investigating committee has 
reported, in the September AAUP 
Bulletin, a "flagrant violation" of aca- 
demic freedom at this institution. The 
particular case in point has to do with a 
nontenured English instructor whose 
contract was not renewed in 1967 be- 
cause of his public protests at Adams' 

censorship of the student newspaper. 
More generally, however, the AAUP 
report describes a condition which any 
visitor to Troy State can readily see for 
himself: In Adams' view, one of the 
principal tests of institutional loyalty, 
is for the faculty and students to abstain 
from all criticism of either himself, 
George Wallace, or the Alabama legis- 
lature. 

"We Lost Some Agitators" 

Several faculty members have either 
departed in protest or been fired, and 
some others are looking around. All this 
Adams regards with equanimity. "I 
wouldn't say we lost them," he told a 
Science reporter. "We got rid of some 
folks. We lost some agitators." 

The current troubles at Troy State 
began in the spring of 1967 when the 
student editor tried to break through 
Adams' censorship and defend Frank 
Rose, president of the University of 
Alabama, in a speaker-ban controversy 
for which Wallace bore no little respon- 
sibility. A bill banning Communists and 
other revolutionaries from state cam- 
puses had been introduced in the legis- 
lature following publication, by the 
University of Alabama Student Govern- 
ment Association, of a booklet contain- 
ing articles by Stokely Carmichael and 
Betina Aptheker, as well as articles by 
such pillars of the establishment as Sec- 
retary of State Dean Rusk and General 
Earle G. Wheeler, chairman of the Joint 
Chiefs of Staff. Moreover, Rose was be- 
ing denounced by some legislators and 
told he should resign. 

The speaker-ban bill was not intro- 
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some Alabamans see as the state's gen- 
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Of all the state institutions, the Univer- 
sity of Alabama is perhaps the least 
vulnerable to pressure from Wallace or 
other politicians. It has a virtually self- 
perpetuating board, and, as the alma 
mater of many of the state's business 
and political leaders, it is far from 
helpless politically. On the other hand, 
Rose is walking a political tightrope, 
and the penalty for falling off might be 
reduced university appropriations. Ac- 
cordingly, he has been imposing restric- 
tions of his own on whom the students 
may invite to speak on campus. The 
Democratic Student Organization, a 
mildly radical campus group, has just 
been turned down on its plans to bring 
to the campus such provocative speak- 
ers as Mark Rudd, leader of the Co- 
lumbia revolt, and Eldridge Cleaver, 
information minister of the Black Pan- 
ther Party. 

Except for his losing battle against 
the admission of Negroes, Wallace 
seems not to have tried very hard to 
interfere in the internal affairs of either 
the University of Alabama or the state's 
other major institution, Auburn Uni- 
versity, even though as governor he 
was ex-officio chairman of their boards 
of trustees. Last year the university, 
along with other state institutions, was 
asked-by formal resolution of the leg- 
islature and by an executive order of 
Governor Lurleen Wallace-to play 
"Dixie" and to display the Confederate 
flag at football games. However, this 
trifling chauvinistic gesture represented 
no serious effort at thought control, and 
the university went along with it. 

A Degree for Adams 

Wallace did arrange, it seems, to 
have the University of Alabama confer 
an honorary degree on Ralph Adams. 
And, when the Auburn board met, Wal- 
lace sometimes came brandishing a 
copy of The Plainsman, the campus 
newspaper, and complaining, in effect, 
that the student editors were being 
brainwashed by the anti-Wallace pub- 
lisher of the Auburn Bulletin, the com- 
mercial newspaper in the town of Au- 
burn, which printed the student paper. 
But his suggestion that the university 
itself arrange to print The Plainsman 
was never followed. 

Alabama's Negro institutions, public 
and private, are perhaps those entitled 
to complain the loudest about Wallace. 
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major political breakthroughs, as in 
electing a black sheriff. Furthermore, 
when Governor Lurleen Wallace last 
year set up an education study com- 
mission for a major survey of future 
needs, none of the regular members 
chosen was a Negro. 

Though Wallace frequently is spo- 
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ken of as a politician in the southern 
Populist tradition, to many academic 
people in Alabama his performance in 
the field of education has had a look 
of expediency, and, clearly, his rela- 
tions with the academic community 
have been troubled and often marked 
by mutual suspicion. Other presidential 
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candidates have their committees of 
scientists and engineers, but Wallace 
has no such group of academicians 
touting his candidacy. In fact, this Deep 
South politician has moved from the 
provincial ot the national scene without 
an academic brain trust even within 
his home state.-LUTHER J. CARTER 
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Geneva. Europe's plans to build what 
would eventually be the world's most 

powerful particle accelerator appear to 
be successfully emerging from the same 
sort of cliff-hanging dramas that have 
become commonplace in American 
high-energy physics. As was the case 
with the 200-Gev machine now under 
construction near Weston, Illinois, and 
the 2-mile linear accelerator that went 
into operation at Stanford in 1966, 
the high cost and disputed value of 
high-energy physics dictate that no 
"frontier" machine can come into being 
without generating a good deal of sci- 
entific and political turmoil. Neverthe- 
less, on both sides of fhe ocean, though 
politicians gag on the incomprehensi- 
bility and high costs of particle physics, 
the decisive elements are strikingly 
alike-namely, ominous, though vague, 
warnings of the afflictions that await 
nations that lag in this field; the mili- 
tary-based position of physics as the 
scientific discipline with the closest gov- 
ernmental ties; meticulous cost plan- 
ning, which is, understandably, appre- 
ciated by national budget makers; and, 
finally, continental, even world-wide, 
cohesion among the practitioners of 
high-energy research. 

What the Europeans are planning is 
a 300-Gev accelerator to be built by 
the 13-nation European Organization 
for Nuclear Research (CERN) as a 
successor to the 28-Gev CERN machine 
that has been in operation here since 
1959. And, on the basis of what hap- 
pened at a crucial meeting of the 
CERN Council here earlier this month, 
the odds now seem very good that they 
are going to get it. The latest Council 
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meeting, held on 2-3 October, was the 
first since last June, when Britain an- 
nounced that, for financial reasons, it 
would not participate in the $408- 
million project (Science 28 June, 23 
August). Since Britain, which is 
CERN's second largest contributor, was 
to provide about 25 percent of the 
costs-a figure computed on the basis 
of national incomes of the CERN mem- 
bership-the announcement stunned the 
organization. Atop this came rumors 
that the third largest contributor, 
France, with its economy disrupted 
by last spring's upheavals, would not 
be dismayed to find a gracious way out 
of fulfilling its previously stated intent 
to take part in the project. 

With good reason, then, the June 
meeting ended in gloom and even gave 
rise to some talk that CERN, far and 
away the most successful example of 
European cooperation in big science, 
might ultimately wither away. The 
gloom, however, was short-lived, for 
not only did France show no sign of 
changing its decision but, in September, 
West Germany, CERN's largest single 
contributor, announced that, subject to 
a number of easily met conditions, it 
would come into the project. Along 
with the French commitment, and pre- 
vious commitments from Austria, Bel- 
gium, and Italy, the German move 
brought CERN to within 60 percent 
of the original cost-not very close, 
but still not so bad in view of the fact 
that the CERN design group was re- 
vising its plans so that the project could 
proceed without the money that had 
been anticipated from the British. 

Meanwhile, in mid-September, at the 

meeting, held on 2-3 October, was the 
first since last June, when Britain an- 
nounced that, for financial reasons, it 
would not participate in the $408- 
million project (Science 28 June, 23 
August). Since Britain, which is 
CERN's second largest contributor, was 
to provide about 25 percent of the 
costs-a figure computed on the basis 
of national incomes of the CERN mem- 
bership-the announcement stunned the 
organization. Atop this came rumors 
that the third largest contributor, 
France, with its economy disrupted 
by last spring's upheavals, would not 
be dismayed to find a gracious way out 
of fulfilling its previously stated intent 
to take part in the project. 

With good reason, then, the June 
meeting ended in gloom and even gave 
rise to some talk that CERN, far and 
away the most successful example of 
European cooperation in big science, 
might ultimately wither away. The 
gloom, however, was short-lived, for 
not only did France show no sign of 
changing its decision but, in September, 
West Germany, CERN's largest single 
contributor, announced that, subject to 
a number of easily met conditions, it 
would come into the project. Along 
with the French commitment, and pre- 
vious commitments from Austria, Bel- 
gium, and Italy, the German move 
brought CERN to within 60 percent 
of the original cost-not very close, 
but still not so bad in view of the fact 
that the CERN design group was re- 
vising its plans so that the project could 
proceed without the money that had 
been anticipated from the British. 

Meanwhile, in mid-September, at the 

14th International Conference on High 
Energy Physics, in Vienna, the parti- 
cle physics fraternity put on a group 
press conference that was quite enough 
to chill any statesman concerned for 
the fate of his nation. Bernard Gregory, 
the Frenchman who serves as CERN's 
director general, warned, "if we do not 
have in Europe one of the best ma- 
chines in the world, then I believe that 
activity in this field will slowly decay. 
I believe that some people will be in- 
vited to work on the U.S. [200-Gev] 
machine and will indeed participate in 
the work there, but in terms of the 
overall status of physics research in 
Europe, essentially this field will de- 
cay. . ... Moreover, we should lose our 
best people to other fields and to other 
countries and there will be little oppor- 
tunity in the future of regaining the 
situation." 

Robert R. Wilson, director of the 
200-Gev project, was asked, "If the 
worst came to the worst, could in fact 
the American project accommodate a 
significant overseas participation?" Wil- 
son grimly replied, "The answer is, with 
money 'yes,' without money 'no.' With- 
out money we cannot even accommo- 
date our own regional interest. . . . We 
should of course try and accommodate 
people from Europe if the worst came 
to the worst, but I think we should 
regard this as a pretty desperate cir- 
cumstance." And so proceeded the mu- 
tual commiseration. 

When the CERN Council convened 
for the 2-3 October meeting, the sit- 
uation was as follows: the design group 
had reworked its plans so that the cost 
was reduced from the original $408 
million down to $307 million. With 
five nations already committed to the 
project, 80 percent of this revised 
amount was assured. 

None of the still uncommitted na- 
tions was prepared to declare itself at 
that meeting, but the general atmo- 
sphere was one of amiability, confi- 
dence, and solicitude for the problems 
that each delegation had to cope with 
in dealing with politicians at home. 
Thus, when the time came to approve 
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