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As I view my contribution to the ivriting of our time, it seems to me to consist
of a double affirmative, saying first that an awareness and experience of Nature
is necessary to Man if he is to have his humanity, and saying in the second place
that that same awareness must have something of a religious quality, the Italian
pieta, if you will.
Nature is a part of our humanity, and without some awareness and experience of that divine mystery man ceases to be man. When the Pleiades and the
wind in the grass are no longer a part of the human spirit, a part of the very
flesh and bone, man becomes, as it were, a kind of cosmic outlaw, having neither
the completeness aiui the integrity of the animal nor the birthright of a true
humanity.

T

by Henry Beston from his now classic volume, Outermost House, strike us as uniquely applicable to
Karl Sax. He would not have been found wanting—although
he, most certainly, would have raised a quizzical eyebrow unless the term "religious quality" were stripped of any cloying
mysticism. He grew up and throughout his life remained
close to the soil, and he expressed in words and actions the
dignity, integrity, inner strength, and outer optimism that are
so often the legacy of such a birthright. He knew the wheatfields of southeastern Washington; he knew how to care for
and to harvest that which he had sown; and he knew the
wonder of growing things, whether these were plants or huHESE WORDS
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man beings. He acknowledged his birthright and was proud
of it, and he shared it with those in both high and low places.
His public career was a long and distinguished one, but to
those who knew him privately as well, that record was but a
partial measure of a great and warm human being.
Karl Sax was born of pioneer parents in Spokane, Washington, on November 2, 1892; he died in Media, Pennsylvania, on October 8, 1973, less than a month shy of his eightyfirst birthday. His father, William L. Sax, was, at various
times, schoolteacher, county superintendent of schools,
farmer, businessman, and mayor of Colville, Washington. His
mother, Minnie A. Sax (nee Morgan), was an artist and amateur botanist. An exposure to plants and to the natural environment as well as the advantages of higher education were
very much a part of his early background. Sax entered Washington State College in 1912 to major in agriculture, and it
was here that he met Professor Edward Gaines, a wheat
breeder in the Experiment Station. Gaines led him into research and undoubtedly encouraged him to continue his
studies at the graduate level. As Sax once wrote, "Here I
learned that one could have all of the pleasures of an agricultural career without the financial headaches by going into
agricultural research work." This early experience with the
problems and techniques of plant breeding expanded into a
continuing and absorbing interest that was pursued throughout his life. Other later studies brought him national and
international recognition, but they never fully replaced his
need to be close to the soil and to growing things.
Sax graduated from Washington State College in 1916,
the year in which his first scientific paper appeared. Prior to
graduation he had married his cytology teacher, Dr. Hally
Jolivette. In the fall of 1916, she accepted an instructorship
at Wellesley College, and he entered the Bussey Institution
Graduate School of Applied Biology of Harvard University
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to work under the direction of Professor E. M. East. He received an M.S. degree in 1917, but his graduate studies were
interrupted by World War I. He entered the army as a private
and was discharged as a second lieutenant in the Coast Artillery in 1918.
Sax's first academic position was as an instructor in genetics at the University of California, Berkeley, where he also
undertook cytological studies in the genus Crepis under Professor E. B. Babcock. His stay in Berkeley was brief, however,
as was his next move to the private Riverbank Laboratories
in Geneva, Illinois, where he initiated his studies on wheat.
In 1920 he accepted a position at the Maine Agricultural
Experiment Station in Orono; here he completed his doctoral thesis on wheat hybrids, and the D.Sc. was awarded to
him in 1922 by the Bussey Institution. One of his colleagues
at Orono was John W. Go wen, and they collaborated on a
number of occasions: the genetics, productivity, and root and
bud selection of apples were their primary concerns. The
wheat studies were pursued almost as an avocation, but Sax
considered the papers dealing with wheat species and hybrids
to be his most important contribution during these early
years—in large part because they were among the first of the
published works that opened up what was then the new science of cytotaxonomy in this country.
Sax remained at Orono until 1928 when he was appointed
associate professor of plant cytology at the Arnold Arboretum and named to the faculty of the Bussey Institution Graduate School of Applied Biology, an affiliate of Harvard University concerned with teaching and research in agriculture
and horticulture. Here he joined a faculty of distinguished
biologists: W. M. Wheeler and C. T. Brues in entomology,
W. E. Castle and E. M. East in genetics, Oakes Ames in economic botany, and I. W. Bailey in wood anatomy. The graduate student body must also have been a stimulating one be-
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cause many of those who received their degrees from the
Bussey Institution were to become worthy successors to their
professors.
Sax was elevated to a full professorship in 1936, the same
year in which the dissolution of the Bussey graduate school
took place. (In the view of President Lowell, Harvard and
applied biology were incompatible.) The dissolution, however, necessitated a move of office, laboratory, and students
to the new Biological Laboratories in Cambridge; here he
taught courses in cytology and, for a while, genetics—Sax
took over teaching the latter on the death of Professor East
in 1938. This move, on the other hand, did not terminate his
association with the Arboretum and the Bussey. His cytotaxonomy studies continued, and many of his students lived in
the Bussey buildings during the summer months of their
graduate careers. For many of us this was during the latter
years of the Great Depression and under the lengthening
shadows of World War II; to make ends meet we were encouraged by him to grow our own vegetables and to raid the
Arboretum for appropriate fruits.
With the retirement of E. D. Merrill, Sax was appointed
acting director of the Arnold Arboretum in 1946; in 1947 he
was named its third director. He held simultaneously the
rather empty title of superintendent of the Bussey Institution. But both administrative appointments were abruptly
terminated by Harvard University in 1954 as a result of his
vigorous but losing opposition to the proposal that the general resources of the Arnold Arboretum—books, herbarium
specimens, and funds—be transferred to Cambridge as part
of a move for the consolidation of botany. Sax not only believed that the science of botany suffered when instruction at
the Bussey was terminated, and that it would deteriorate further when interest in the Arboretum as a living center for
horticultural studies was lessened; he also considered the ac-
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tion taken by the Harvard Corporation to be an outright
breach of trust. To combat the transfer, he enlisted the aid
of The Friends of the Arnold Arboretum and cooperated
with them when the group filed suit in Massachusetts against
the corporation. He contended that he, as director and as a
matter of principle, could not be party to the divestiture of
the Arboretum's resources without judicial review and legal
approval. Sax remained as professor of biology in Cambridge
until his retirement in 1959, but the controversy left its mark.
The latter years were bitter ones: he was hurt by the alienation of some of his botanical colleagues and by the scientific
decline of the Arboretum that had been for so long a significant part of his productive years.
About thirty graduate students took their advanced degrees with Sax, and another fourteen spent their postdoctoral years in his laboratory. He is remembered and revered
with unabashed affection by these students; in his gruff but
quiet way he embraced them all and brought them into his
family. As he said, "My academic children seemed almost as
much a part of our family as our three sons."
Karl Sax established a solid and enviable reputation both
in this country and abroad. He was as well known to nurserymen as to his fellow cytologists, and this was reflected in
his professional affiliations and in the honors bestowed on
him. He was a member of the Genetics Society of America,
serving as president in 1958; the Botanical Society of America—he received its certificate of merit in 1956; American
Society of Horticultural Science; American Genetics Association; Population Association of America; Planned Parenthood League, serving as president of the Massachusetts chapter in 1958; American Academy of Social and Political
Sciences; and the Radiation Research Society. He was elected
to membership in the American Academy of Arts and Sciences (1941) and the National Academy of Sciences (1941),
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to honorary membership in Phi Beta Kappa (1941) and the
Japanese Genetics Society (1956), and as foreign correspondent to the French Academy of Agriculture (1946). The Jackson Dawson Memorial Medal of the Massachusetts Horticultural Society was awarded to him in 1959, as was the Norman
J. Coleman Award of the American Association of Nurserymen in 1961. He received an honorary doctoral degree from
the University of Massachusetts in 1965, from his alma mater
Washington State University in 1966, and from the University
of Maine in 1971. He was equally pleased, however, to be
named "Horticulturist of the Year" (1959) by the Student
Horticultural Club of the University of Massachusetts, and to
be grouped, by Katherine White in The New Yorker, with
Charles Sargent and Ernest "Chinese" Wilson as "a distinguished plantsman."
Sax was a national lecturer on the academic circuit for the
American Institute of Biological Sciences in 1957 and in 1962
for Sigma Xi. In 1951 he received the signal honor of being
asked to deliver the Lowell Lectures in Boston, choosing as
his topic world population problems.
The research and publication record of Karl Sax spanned
a period offifty-fiveyears (1916—1971) with but a brief interruption for military service. The publications fall generally into three groups—horticulture, chromosomal studies,
and demography—with considerable overlap of thefirsttwo
areas as much of the cytogenetic and cytotaxonomic work was
done on ornamental species in the Arnold Arboretum. The
horticultural aspects of Sax's professional career began with
his appointment to the Maine Experiment Station, where he
was much occupied with improvement of productivity in
apples. This interest, which initially involved propagation,
crossing, and sterility, was continued at the Arboretum, but
the focus of the work was now directed toward an understanding of the origin of the Pomoideae, the production of
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desirable ornamental hybrids, and the means for dwarfing
well-known and useful varieties of nursery stocks. The dwarfing of fruit trees had been practiced empirically for hundreds of years before being introduced into the Americas but
the basis of dwarfing was not understood in a scientific sense.
By experimenting with a wide variety of intervarietal, interspecific, and even intergeneric combinations of rootstocks
and scions; by the use of different inter stocks between root
and scion; and by single and double bark inversions to block
the flow of nutrients through the phloem, Sax contributed
significantly to an understanding of the phenomenon, reduced the variability of graft compatibility and growth, and
simplified the techniques to the point where the average nurseryman could readily produce his own dwarfs.
In the area of plant breeding, Sax and his students—in
particular George Skirm—were successful in creating a number of excellent hybrids that quickly found their way into the
ornamental trade. He was especially proud of the graceful
cherry "Hally Jolivette," a hybrid between Prunus subhirtella
and P. apetela, which he named for his wife and frequent
collaborator. (The fact that Jolivette could be translated from
the French into "pretty little one" added icing to the cake of
tribute.) The magnolia "Dr. Merrill" honored his predecessor
as director of the Arboretum, while the crabapple hybrids
"Henry DuPont" and "Henrietta Crosby" were named after
two of the loyal Friends of the Arnold Arboretum, who were
also his personal friends and research sponsors. The
"Blanche Ames" honored a distinguished botanical artist who
was also the wife of Professor Oakes Ames; the hybrid "Mary
Potter" was so named because one of the parent species was
Malus sargenti, named after her father, Charles Sargent.
Sax also produced a number of Forsythia hybrids. Beatrix
Farrand, a well-known landscape architect, Friend of the Arboretum, and designer of the gardens at Dumbarton Oaks
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in Washington, D.C., was recognized by having a triploid hybrid named after her. This turned out to be a lesser improvement than the tetraploid "Arnold Giant," winner of an award
of merit by the Royal Horticultural Society of England. The
"Arnold Dwarf" proved to be an interesting ground cover
but a meager producer of flowers. Still another of his Forsythia
hybrids, the "Karl Sax," was subsequently named by a nurseryman who was testing it in his trial plots.
The chromosomal studies fell into two subcategories: cytotaxonomy and the effects of radiation and chemicals on
chromosome structure. As indicated earlier, his wheat studies
provided him with a doctoral thesis as well as helping to establish what was then the developing field of cytotaxonomy
in this country. He shared with the Japanese cytologists Kihara and Sakamura the credit for discovering the role of
polyploidy and interspecific hybridization in the origin of
certain wheat species, a seminal work of great significance in
understanding the nature of some of our basic food plants.
Comparable studies, in which Hally Jolivette Sax often participated, were carried out on a wide variety of groups growing or being tested in the Arboretum: Pomoideae, Pinaceae,
Rosaceae, Cycladales, Hamamalidaceae, Vitis, Yucca and
Agave, Rhododendron, Paeonia, Ulmus, and Platanus. The
karyotypes of Yucca and Agave were shown to be sufficiently unique to cause them to be removed from the Liliaceae,
and to be given familial status in the Agavaceae; moreover,
the complete fertility and regular meiotic pairing in the London plane tree, a hybrid between Platanus occidentalis and P.
orientalis, demonstrated that separation by the Atlantic Ocean
for millions of years did not necessarily involve chromosomal
rearrangements and accompanying sterility.
It was Sax's interest in the American species of Tradescantia, sparked no doubt by his collaboration with Edgar Anderson of the Missouri Botanic Garden, that led to the emer-
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gence of radiation cytology out of what began as a cytotaxonomic survey of the Commelinaceae. Sax understood
that chromosomal rearrangement must play some kind of
role in evolution and speciation and that the large size and
small number of Tradescantia chromosomes in the readily
available haploid microspores made them ideal for experimental purposes. Recognizing that X rays not only induced
mutations but chromosomal rearrangements as well, he initiated his radiation studies in 1935. The atom bomb and the
horrors of radiation exposure were nearly a decade in the
future.
Tradescantia paludosa was the species of choice, and the
following two decades witnessed an extraordinary outpouring of papers by Sax and his students—papers that provided
qualitative and quantitative information on the frequency of
both induced and spontaneous aberrations. The implication
and transference of these data to problems of radiation therapy, evolution, and speciation were inevitable, as was additional information related to the effects of temperature, cell
cycle, dose rate, and dose fractionation on the final frequency
of induced change. Sax was the father of radiation cytology,
and he spawned a whole generation of "chromosome busters." In his later years, and particularly after retirement, Sax
turned to the chromosomal aspects of aging in seeds, and to
the radiomimetic effects of caffeine, insecticides, and chemical food additives.
While he vigorously pursued his horticultural and chromosomal investigations, Sax still managed to take an interest
in and make a significant contribution to the area of demography. His initial entry into this field undoubtedly stemmed
from his close association with his graduate mentor and now
colleague, Professor E. M. East; but it was probably fostered
as well by the interest of Castle and Brues in applied eugenics.
In 1923 East had published Mankind at the Crossroads, a Mai-

382

BIOGRAPHICAL MEMOIRS

thusian indictment of the present and future consequences
of unchecked human fecundity in a world of limited resources and agricultural productivity. He advocated a conscious and deliberate practice of birth control; in his words,
"parentage must not be haphazard." Sax was similarly Malthusian. (Believing that what he advocated publicly should be
first practiced at home, he urged all of his graduate students
to read the so-called "Bussey Bible," a collection of articles on
birth control.) The first of a continuing flow of articles appeared in The Scientific Monthly in 1944, but the gist of his
thinking was set forth in his Lowell Lectures. The talks were
prepared for book form under the title Malthus and the Modern World; this was subsequently altered to Standing Room
Only: The Challenge of Over-Population, which appeared in

1955 and was reissued in paperback in 1960.
Mild-mannered and retiring as he was in his personal relations, Sax was actively aggressive in the Planned Parenthood League and in his demographic speeches and articles.
His local target was the restrictive birth control law of Massachusetts. These laws were subsequently changed by a referendum sponsored by the Planned Parenthood League—
but not before Sax had invoked the wrath of many religious
leaders and particularly those of the Roman Catholic Church
of Boston and its suburbs. (The Church proclaimed to its
flock that "birth control is against God's Law" and urged all
parishioners to vote down the referendum.) He viewed the
harassment that resulted as a measure of the effectiveness of
his stand, and so he continued his fight on a national scale—
believing, as has proven to be the case, that financial aid to
the underdeveloped countries without accompanying information and aid regarding birth control was not only politically immoral but, in a human sense, ultimately self-defeating
and cruel as well. He considered India a lost cause in this
respect, but he held high hopes for the Latin American coun-
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tries if aid to them could be tempered with something more
than material benefits and weapons.
Sax was a realist and a pragmatist. He was particularly
disturbed by demographic and scientific Pollyannas who,
through ignorance or design, duped the public with glowing
scenes of future happiness and an abundance for all. Consequently Sax reviewed Enough and to Spare, a book by Harvard colleague Kirtley Mather, in a tempered but devastating
manner to show that both Mather's demography and his biological postulates were utterly without foundation, that his
optimism was based largely on pious hopes. Sax himself had
a clear vision of the role of science in the betterment of mankind, but he had an equally clear vision of its limitations as
well.
In another political direction, Sax took strong exception
to the praise that some leading British and American scientists—among them Julian Huxley, J. B. S. Haldane, J. D. Bernal, and L. C. Dunn—accorded Soviet science, particularly
genetics. He was too much of a dirt farmer as well as a cytogeneticist to accept Lysenkoism, and he was among the first
to call the scientific world's attention to the oppressive treatment given such men as Vavilov, Dubinin, Navaschin, and
Timofeeff-Ressovsky.
Retirement in 1959 brought a change of place and of
pace. Sax established and maintained an experimental garden on his son's estate in Media, Pennsylvania, but he also
traveled and lectured widely. In the years between 1956 and
1966 he held visiting professorships at the Universities of
Florida, Tennessee, Georgia, and California at Davis; at Yale
University; and at North Carolina State University. For a brief
period in 1962, he was resident collaborator at the Brookhaven National Laboratory. In 1961, at the age of sixty-nine,
he was a Guggenheim fellow at Oxford University where
C. D. Darlington, the dean of British cytologists, held sway.
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Darlington and Sax were sharply contrasting scientists. As
Sax once wrote, paraphrasing Francis Bacon, he was the ant,
the gatherer of quantitative data from which his ideas
emerged; Darlington was the spider, the gifted spinner of
theories in which facts were often of secondary importance.
Both had published on chromosome structure, the mechanisms of crossing over, and the origin of chiasmata, with the
Darlingtonian views the more nearly correct. Both were also
interested in demography—Sax again the pragmatist, Darlington the theorist, as he wove genetics, race, IQs, mating
patterns, and the improvement of mankind into his mental
cobwebs. It is regrettable that their conversations were not
recorded, for Sax, in his own way, had great respect for Darlington's facile mind—even though he referred to Darlington's Recent Advances in Cytology as "a masterpiece of mythogenesis."
In his later years, Professor and Mrs. Sax spent each winter at the University of Georgia. He published regularly during these years, and his papers continued to reflect the
breadth of his interests. Fittingly, one of his last journal papers was in response to a request from the Genetics Society
of Japan, of which he was an honorary member. Perhaps even
more fittingly, it was coauthored by Mrs. Sax, his companion,
colleague, and gentle critic for fifty-eight years.
Comparisons are more likely to be invidious than they are
to illuminate, but Professor Sax's secure place in his several
fields of interest was earned and not thrust upon him: he was
an imaginative and dedicated scientist, a plant breeder of
note, and a citizen who had a clear vision of the place of
science in human affairs. His greatness as a human being,
however, was innate. To those of us who gained our scientific
stripes under his tutelage, and who came to know him privately as well, he was a father figure: a quiet, decent man who
at times was reserved, gruff, even unapproachable; at other

KARL SAX

385

times, warmly human and humorous. He treated us all alike,
encouraging everyone, but infinitely patient if we could only
plod. He was not an eloquent speaker. He let his published
papers speak for themselves, or he deferred to his students
and colleagues at national and international meetings. But
when his deeply held and cherished principles were challenged or misrepresented, he never hesitated to enter the
lists. Supported always by Mrs. Sax, he was never an unprepared or unworthy opponent. He rarely dealt in personalities
when the subject was controversial, for he could respect another's position or belief even when he disagreed with it; but
he was not a compromiser of principles even though, as in
the Arnold Arboretum controversy, it might cause him anguish and cost him position and friends.
Karl Sax was survived by his wife, Hally Jolivette, who
passed away on March 20, 1979; three sons—Dr. Karl J., an
industrial organic chemist, Dr. W. Peter, a psychiatrist, and
Edward D., an industrial engineer; nine grandchildren; eight
great-grandchildren; and those who, like ourselves, remember him with deep and sincere affection.
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