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PREFACE

The Wolf Foundation began its activities in 1976, with an initial endowment fund
donated by the Wolf family. The Foundation’s founders and major donors were
Dr. Ricardo Subirana y Lobo Wolf and his wife Francisca. The annual income from
investments is used to award prizes and scholarships, as well as fund the operating
expenses of the Foundation.

One of the aims of the Wolf Foundation, as stated by the law is “to award
prizes to outstanding scientists and artists — irrespective of nationality, race, color,
religion, sex or political views — for achievements in the interest of mankind
and friendly relations among peoples” in the fields of agriculture, chemistry,
mathematics, medicine and the arts. The official prize award ceremony takes place
at the Knesset building (Israel’s Parliament) in Jerusalem and the President of the
State of Israel hands the awards to the winners. Through the years, the Wolf Prize
has become one of the most prestigious prizes. In agriculture, it is probably the
most highly esteemed prize in the world.

The list of laureates in agricultural sciences from 1978 to 2008 contains 41
scientists in fields such as genetics, bio~control, ecology, plant sciences, animal
breeding, soil chemistry and physics, and plant biochemistry. Because of the
depletion in natural resources, agricultural development and human well-being
became one of the major concerns in the world. The Wolf Prize winners in the
field of agriculture are awarded for their remarkable innovative and pioneering
discoveries, development of new technologies and/or extraordinary contribution
to agricultural research, ecological conservation and food produce.

Now, at the end of 2008, there is an extremely high interest in agriculture, as
the concern of the world’s population is not only food supply but also alternative
sources of energy and neutraceuticals.

In this volume, we documented the Wolf Prize winners’ bibliography,
curriculum vitae (CV), autobiographical accounts and/or reports on their work
and achievements by others, important papers, lectures and other relevant
information. We did our best to include the data of prize winners who are no
longer with us.

The diverse fields of interest of the laureates provide a unique overview of the
work done by exceptional scientists in different institutes around the world. I wish
to share with the readers some of the deliberations and excitement involved in
discovering novel ideas and approaches, and reassessing the old ones. In rare
disclosures, updated findings alongside their views and speculations on various

Xiii
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subjects in agriculture are offered in this volume. I sincerely hope that the readers,
be they researchers, students, biotechnologists, or extension specialists, find the
following pages stimulating and exciting as I did.

I would like to thank my talented secretary Mrs. Nili Ben-Yehezkel for putting
this volume together with all of her enthusiasm and devotion, and to the prize
winners and colleagues who helped in collecting the material for the volume.

I would also like to thank my publisher, World Scientific Publishing Co.,
especially Ms. Joy Quek, for her cooperation and assistance.

Ilan Chet
Rehovot, Israel



John C. Walker
University of Wisconsin
Madison, Wisconsin, USA

e

1978 — for his research in plant
pathology, developing of
disease-resistant varieties of
major food plants.

1893-1994

ABOUT DR. JOHN CHARLES WALKER
Plant Pathologist
University of Wisconsin

This is a story of a local industry and a Racine man. The industry is one of the
prime industries of Racine and Kenosha counties; the man has contributed more
basic knowledge to that industry here and throughout the world than any other
living person. This is the story of a man who attended Beebe grade school, Racine
High School, and graduated from the University of Wisconsin. Today he is world-~
renowned in his field, a member of the National Academy of Science (membership
in this society is the highest recognition possible in the United States for scientific
research) and an honored member in many international scientific societies.

John Charles Walker, because of his inherent modesty, is hardly known in his
home town. He, who has contributed so very much toward the economic and
physical welfare of ourselves and the world, has never been formally recognized
by his fellow townspeople.

In the early 1800’s a few rugged individualists from Northern Europe
settled near Racine. These individuals founded the type of specialized agriculture

1
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for which Racine and the surrounding area has long been noted, namely the
production of truck crops — cabbage — onions — potatoes — etc.

About the time of the Civil War, Racine had become the major source of
supply for cabbage in the Midwest. In the middle 1800’s, Ben Bones operated
a farm just east of Lathrop Road, and south of Chicory Road. He found, in this
particular year, that he had a surplus of cabbage, more than could be marketed
through the local trade channels. Learning that the beer industry of St. Louis had
started using a refrigerated freight car to ship beer, Mr. Bones conceived the idea
of loading one of these cars with cabbage and shipping this cabbage under
refrigeration to the German settlement of St. Louis. It is believed that this was the
first time that perishable produce was shipped under refrigeration. Two carloads
were shipped this first year which proved so profitable that Mr. Bones increased
his acreage the following year. Thus Wisconsin’s Cabbage Industry was born.

A disease (cabbage “yellows”) was noted in the area during the late 1800’s. It
was serious enough that the growers called a special meeting at the Berryville
School in 1890. Professor H. L. Russell, later Dean of the College of Agriculture,
was present at this meeting. The disease problem was discussed and reviewed but
nothing constructive was accomplished. By 1910, the disease was epidemic, resulting
in a complete crop failure. The Durand farm (now Case South Works) operated by
the Gunthers was replanted twice, and each time the crop died as a result of this
new disease. Those who were fortunate enough to have a partial crop found yields
reduced to one or two tons per acre. Today, a yield of 30 tons per acre is not
exceptional.

Dr. L. R. Jones, a native of Wisconsin and a graduate of Ripon College, had
been teaching botany at Vermont. In 1910 the University of Wisconsin enticed
L. R. Jones to join its staff, and at the second cabbage meeting held at the Berryville
school, 1910, Dr. Jones was present. This time definite plans were made to learn
more about the disease, to get it under control if possible. All growers offered full
cooperation with Dr. Jones and the University. This disease had to be controlled, or
farmers would have to change to different crops, and the kraut packers would
have to move into an area in which the disease was not a factor.

A “cabbage sick” field of 1913. This field is
located just north of Chickory Road and east
of the North Shore tracks.
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The few cabbage plants that could survive the disease were interesting to these
men. Healthy plants from the most severely infected field were to be selected for
seed production — stored over winter and replanted the following spring. Three
plants were selected from a field of over 25,000, they were carefully stored and
replanted in the same infected field of Matt Broesch. One night Mr. Broesch’s cow
got loose and partially destroyed two of the plants! The cabbage industry was
saved, however, by that single plant that was spared.

John Charles Walker was born on July 6, 1893 in a house on Lathrop Road
that still stands just north of 21st Street. He entered Beebe grade school, attended
Racine High School where he graduated with the highest scholastic record of any
boy in his class. In 1910 he entered the University of Wisconsin. In the spring of
1912 he went to Dr. L. R. Jones and stated that he thought he would like to major
in plant diseases, the new science recently named Plant Pathology. Dr. Jones’ answer
to this was, “That is fine, Charley. You have quite a problem in your own backyard,
a disease in cabbage that we know very little about. You can start working on that
this summer during your vacation” — and for more than 45 years J. C. Walker has
been working with cabbage.

RESEARCH CONTRIBUTIONS TO WISCONSIN

Wisconsin is a giant among states in the production of vegetable crops for fresh
market and processing. It leads all states in production for processing of peas,
sweet corn, beets, and carrots. It is second in production of cabbage for sauerkraut,
and cucumbers for pickles. It is a leader in production of onions (both sets and
bulbs), potatoes, beans, and lima beans.

ACCOMPLISHMENTS
Cabbage

Seed of the first yellows-resistant variety of cabbage, Wisconsin Hollander
No. 8, was being increased locally as rapidly as possible. Slightly less than
100 pounds were produced in 1916, hardly enough to meet the needs of the local
growers. Seed production in 1917 exceeded 800 pounds. (In 1957, forty years
later, total production of yellows resistant cabbage seed in this country exceeded
135,000 pounds!) At this critical time another disease, Blackleg hit Wisconsin.
This was a disease that was transmitted from one crop to another through seed,
unlike cabbage yellows which was soilborne. The success of the new yellows-
resistant program was doomed unless blackleg could be controlled. J. C. Walker
was handed this assignment and in short order he had the disease under control.
He showed that if cabbage seed was produced in the Pacific Northwest instead of
in Wisconsin it was disease-free. This not only saved the day for the cabbage
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industry in Wisconsin but was a prime factor in the shift of the cabbage seed
industry from Northern Europe to the United States.

Walker next turned his attention to the yellows disease which had been brought
under control by the development of the Wisconsin Hollander No. 8 variety. This
variety was only partially resistant and was not suitable for all uses. Walker
discovered a more desirable type of resistance and has given to the growers some
12 or 15 different varieties of resistant cabbage.

The Clubroot disease of cabbage is as ancient as the crop and control of it has
defied man through the centuries. Walker turned his plant breeding skill to this
problem and has developed resistance to it. He took resistance from curly kale and
transferred it to cabbage. Control of this most serious disease is now certain.

1914. Same field, the first yellows resistant
strain of cabbage. In the background,
right to left, the student J. C. Walker,

Dr. L. R. Jones and W. J. Honsche.

In recent years kraut manufacturers in Wisconsin have been deeply concerned
about a disease called Tip-burn. This disease occurs in lettuce also and results in
shreds of dead tissue in both crops. Walker is now working on this problem and is
on the track of a way to control it.

Onion

Walker did some of the early work showing the effect of artificial heat on the
drying of onions in storage and the relationship of their preservation to disease
control. This work was done about 40 years ago. With the recent change in onion
production, mechanical harvesting and storage in bulk, with large amounts of air
being forced through these bulk piles of onions, every grower today is referring to
Dr. Walker’s paper and is using heat to cure and control the diseases of onion in
storage. He made the original technical descriptions of two of the neckrot diseases.

Smut is Wisconsin’s worst disease of onions. Our basic knowledge on the effect
of soil temperature on the occurrence of this disease was made by Walker. He took
the idea of dripping formaldehyde solution on the onion seed as they are planted
and worked out a practical application that saved the onion industry in Wisconsin.
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Onion smudge is a disease of white but not of yellow or red onions. Walker
showed that the pigments that form the yellow color in onions acted as a chemical
substance forming resistance to smudge in onions. White onions, without this
chemical substance, are susceptible to smudge. This is the most classical piece of
research on the nature of resistance due to chemicals that has ever been worked out.

Walker was instrumental in starting a national program for the development
of onions resistant to pink root, a disease of increasing importance in Wisconsin.

Peas

The story of peas differs little from that of cabbage. Pea wilt was ravaging the
fields of southern Wisconsin. Walker tested some 250 varieties of peas and found
some to be naturally resistant. With Professor E. J. Deiwiche, he developed resistant
varieties suitable to Wisconsin’s needs. Today, Wisconsin’s 150,000 acres of peas
are planted to these resistant varieties.

Beets

As Wisconsin’s beet canning industry developed, it was faced with a serious disease
known as black spot or heart rot. This disease was shown to be due not to a
parasite but to a lack of boron in the soil. Walker showed that the disease could be
controlled by adding boron in minute amounts to the soil or by spraying it on the
leaves.

A few years ago Wisconsin’s great pickle industry was threatened with extinction
by epidemic occurrences of the scab disease and by severe losses from the mosaic
disease. Walker crossed a scab-resistant slicing variety with a mosaic-resistant
pickle variety and developed varieties of the pickle-type resistant to both diseases.
These varieties are saving Wisconsin’s agriculture over one million dollars each year.

This picture shows the difference between
the death and survival af an annual 2%2
million dollar industry which is directly
attributable to the work of Dr. John
Charles Walker.
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Bean

The growers and canners of beans have also been on the receiving end of J. C.
Walker’s service. In the 1920’s common bean mosaic was causing great losses to
the canning industry. In 1930 Walker and one of his students developed 2 varieties
of bean resistant to mosaic as well as making available to bean breeders everywhere,
information on the inheritance of the resistance.

ACADEMIC RECOGNITION

Few scientists have received greater acclaim for their contributions than J. C.
Walker. He is a member of The Wisconsin Academy of Science, The American
Association for the Advancement of Science, The American Institute of Biological
Sciences, The American Phytopathological Society (president in 1943), the Genetics
Society, The Botanical Society of America, and The American Society of Naturalists.

He has earned the coveted honor of election to the National Academy of
Sciences consisting of one hundred of the leading scientists of this country.
Dr. Walker was also elected to the College of Electors Hall of Fame of New York
University and was named “Man of the Year” by the National Vegetable Growers
Association in 1953.

Walker has been invited to present papers at several International Congresses.
He was a guest lecturer in 1953 at the Agricultural Institute of Sao Paulo, Brazil.
He has published well over 300 technical papers and has guided some 60 students
through their doctorate in Plant Pathology.

National recognition services for J. C. Walker have been held by the American
Seed Trade Association, The National Kraut Packers Association, The Vegetable
Growers of America, and the Manufacturers of Processing Equipment.

DR. J. C. WALKER — THE MAN

Any review of the accomplishments of Dr. J. C. Walker, scientist, would be
incomplete without a description of “Charlie” Walker, the warm, wonderful human
personality loved by scores. His intimate friends, his colleagues, his many
acquaintances within the fields of science and industry echo the praises for a man
whose singular feats have won admiration because of his dogged determination,
his faith, and his ability to inspire others to similar virtues by his good example.
But those who know him best say his devotion to duty and his vision are exceeded
many times by his ready wit, his love of good fun and good fellowship. His career
is truly an inspiration; his personality is a real pleasure to share.

The income to Wisconsin in 1956 from vegetable crops, the production of
which would have been impossible without the work of Dr. J. C. Walker, was over
17 million dollars.
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Annual value of crops — 1956

Cabbage $ 1,540,000.00 in Racine and Kenosha counties
10,957,000.00 in Wisconsin
Beets 1,302,000.00 in Wisconsin

2,562,000.00 in Wisconsin
1,296,000.00 in Wisconsin

Much of this saving has been recurring annually for many years.
The people of Wisconsin shall, indeed, be forever indebted to
John Charles Walker.
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of spraying tomatoes in Wisconsin. Wis. Agr. Expt. Sta. Res. Bul. J52, 23 pp.
1944.

Walker, J. C. Progress in combination of yellows and mosaic resistance
with high ascorbic content in cabbage. Phytopathology 34: 1012-1013.
1944.

Walker, J. C., E. J. Delwiche, and W. W. Hare. A major gene for resistance to
near-wilt in pea. Phytopathology 34: 1013. 1944.

Walker, J. C., and W. W. Hare. Lima bean seed treatments. Plant Disease
Reporter Suppl. 145: 19-21. 1944.

Walker, J. C., and W. W. Hare. Snap bean seed treatments. Plant Disease
Reporter Suppl. 45: 56-57. 1944.

Hooker, W. J., J. C. Walker, and K. P. Link. Effects of two mustard oils on
Plasmodiophora brassicae and their relation to resistance to cIubroot. Jour.
Agr. Research 70: 63-78. 1945.

LeBeau, F. J., and J. C. Walker. Turnip mosaic viruses. Jour. Agr. Research 70:
347-364. 1945.

Walker, J. C., F. J. LeBeau, and G. S. Pound. Viruses associated with cabbage
mosaic. Jour. Agr. Research 70: 379-404. 1945.

Walker, J. C., and W. J. Hooker. Plant nutrition in relation to disease
development. 1. Cabbage yellows. Amer. Jour. Bot. 32: 314-320. 1945.
Walker, J. C., J. P. Jolivette, and W. W. Hare. Varietal susceptibility in garden
beet to boron deficiency. Soil Science 59: 461-464. 1945.

Ou, S. H., and ]J. C. Walker. Anthracnose of garden pea. Phytopathology 35:
565-570. 1945.

Pound, Glenn §., and J. C. Walker. Differentiation of certain crucifer viruses
by the use of temperature and host immunity reactions. Jour. Agr. Research
71: 255-278. 1945.

Walker, J. C., and W. J. Hooker. Plant nutrition in relation to disease
development. II. Cabbage clubroot. Amer. Jour. Bot. 32: 487-490. 1945.
Pound, G. S., and J. C. Walker. Effect of air temperature on the concentration
of certain viruses in cabbage. Jour. Agr. Research 71: 471-485. 1945.
Walker, J. C., et al. Vegetable Disease Control War Emergency Committee.
Upper Mississippi Valley Division, Amer. Phytopathological Society. Report
No. 2. 1942.

Walker, J. C., et al. Idem. Report No. 10. 1943.

Walker, J. C., et al. Idem. Report No. 25. 1944.
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Walker, J. C., and J. F. Jolivette. Relation of boron to sugar beet production in
Wisconsin. Amer. Soc. Sugar Beet Tech. East US. and Canada Proc. 2nd
Region Meet. 1941: 30-31. 1941.

Walker, J. C. Soil management and plant nutrition in relation to disease
development. Soil Science 61: 47-54. 1946.

Smith, F. O., and J. C. Walker. Relation of environmental and hereditary
factors to ascorbic acid in cabbage. Amer. Jour. Bot. 33: 120-129. 1946.
Felton, H. W., and J. C. Walker. Environal factors affecting downy mildew of
cabbage. Jour. Agr. Res. 72: 69-81. 1946.

Jones, H. A., J. C. Walker, T. H. Little, and R. H. Larson. Relation of
color-inhibiting factor to smudge resistance in onion. Jour. Agr. Res. 72:
259-264. 1946.

Walker, J. C., and R. E. Foster. Plant nutrition in relation to disease development.
III. Fusarium wilt of tomato. Amer. Jour. Bot. 33: 259-264. 1946.

Smith, F. G., J. C. Walker, and W. J. Hooker. Effect of hydrogen-ion
concentration on the toxicity to Colletotrichum circinans (Berk.) Vogl. of
some carboxylic acids, phenols, and crucifer extracts. Amer. Jour. Bot. 33:
351-356. 1946.

Kuntz, J. E., and J. C. Walker. Virus inhibitors in spinach extract. Phytopath.
36: 404. 1946.

Foster, R. E., and J. C. Walker. Improvement of ascorbic acid content in
yellows-resistant cabbage. Phytopath. 36: 398. 1946.

Walker, J. C. James Peter Jolivette. Phytopath. 36: 415-417. 1946.

Walker, J. C., W. C. Edmundson, and H. A. Jones. Onion-set production. U. S.
Dept. Agr. Farmers’ Bul. 1955. 21 p. Rev. 1946.

Walker, J. C., and R. E. Foster. The inheritance of ascorbic acid content in
cabbage. Amer. Jour. Bot. 33: 758-76l. 1946.

Gorenz, A. H., and J. C. Walker. Influence of method sticker on the effectiveness
of Arasan for onion-smut control. Phytopath. 37: 7-8. 1947.

Walker, J. C., and Glenn S. Pound. Improvement of cabbage for disease
resistance. Phytopath. 37: 23. 1947.

Foster, R. E., and J. C. Walker. Predisposition of tomato to Fusarium wilt. Jour.
Agr. Res. 74: 165-185. 1947.

Smith, F. G., K. P. Link, and J. C. Walker. Acidic and phenolic fractions of
crucifer roots in relation to clubroot. Jour. Agr. Res. 74: 193-204. 1947.
Kuntz, J. E., and J. C. Walker. Virus inhibition by extracts of spinach. Phytopath.
37: 561-579. 1947.

Walker, J. C. Onion diseases and their control. U.S. Dept. Agr. 1060. 26 p.
7th Rev. 1947.

Walker, J. C. Seed-borne pea diseases and their control. Can. Seed Growers’
Assoc. Ann. Rpt. 1946-1947: 12-13. 1947.
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Pound, G. S., and J. C. Walker. Strains of cucumber mosaic virus pathogenic
on crucifers. Phytopath. 38: 21-22. 1948.

Walker, J. C., and R. H. Larson. Development of clubroot resistance in cabbage.
Ibid. 38: 28. 1948.

Kendrick, J. B., Jr., and J. C. Walker. Anthracnose of tomato. Phytopath. 38:
247-260. 1948.

Walker, J. C., and J. B. Kendrick, Jr. Plant nutrition in relation to
disease development. IV. Bacterial canker of tomato. Amer. Jour. Bot. 35:
186-192. 1948.

Walker, J. C., and J. P. Jolivette. Yellows-resistant varieties of cabbage in the
early and midseason roundhead groups. U. S. Dept. Agr. Circ. 775. 20 p.
1948.

Walker, J. C., R. H. Larson, R. E. Foster, and ]J. E. Kuntz. Yellows-~ resistant
cabbage varieties in the Danish Ballhead-Hollander group. U.S. Dept. Agr.
Circ. 776. 12 p. 1948.

Grogan, R. G., and J. C. Walker. Interrelation of bean virus 1 and bean virus
2 as shown by cross-protection tests, Phytopath. 38: 1489-1493. 1948.
Pound, O. S., and J. C. Walker. Strains of cucumber mosaic virus pathogenic
on crucifers. Jour. Agr. Res. 77: 1-12. 1948.

Hatfield, W. C., J. C. Walker, and J. H. Owen. Antibiotic substances in onion
in relation to disease resistance. Jour. Agr. Res. 77: 115-135. 1948.
Kendrick, J. B., Jr., and J. C. Walker. Predisposition of tomato to bacterial
canker. Jour. Agr. Res. 77: 169-186. 1948.

Gorenz, A. N., J. C. Walker, and R. H. Larson. Morphology and taxonomy of
the onion pink-root fungus. Phytopath. 38: 831-840. 1948.

Walker, J. C. Diseases of cabbage and related plants. U. S. Dept. Agr. Farmers’
Bul. 1439. 38 p. 4th Rev. 1948.

Walker, J. C., G. S. Pound, and J. E. Kuntz. Development of Wisconsin 55
tomato. Wis. Agr. Expt. Sta. Bul. 478, 20 p. 1948.

Walker, J. C. Vegetable seed treatment. Bot. Rev. 14: 588-601. 1948.
Grogan, R. G., and ]. C. Walker. A pod-distorting strain of the yellow mosaic
virus of bean. Jour. Agr. Res. 77: 301-314. 1948.

Grogan, R. G., and J. C. Walker. The relation of common mosaic to black root
of bean. Jour. Agr. Res. 77: 315-331. 1948.

Gorenz, A. N., R. H. Larson, and J. C. Walker. Factors affecting pathogenicity
of pink root fungus of onions. Jour. Agr. Res. 78: 1-18. 1949.

Hagedorn, D. J., and J. C. Walker. Cross protection tests between Wisconsin
pea streak virus and several strains of bean virus 2 from pea. Phytopath. 39:
11. 1949.

Walker, J. C. Resistance in cucumber to scab. Phytopath. 39: 27. 1949.
Chiu, W. F,, and J. C. Walker. Morphology and variability of the cucurbit
black rot fungus. Jour. Agr. Res. 78: 81-102. 1949.



John C. Walker 19

230.

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242.

243.

244.

245.

24e6.

247.

Hare, W. W., J. C. Walker, and E. J. Delwiche. Inheritance of a gene for near-
wilt resistance in the garden pea. Jour. Agr. Res. 78: 239-250. 1949.
Walker, J. C., G. S. Pound, and J. E. Kuntz. Wisconsin 55 tomato. Seed World
64(10): 8-10; 15. 1949.

Calrert, O. H., G. S. Pound, J. C. Walker, M. A. Stahmann, and J. F. Stauffer.
Induced variability in Phoma lingam. Jour. Agr. Res. 78: 571-588. 1949.
Chiu, N. F,, and J. C. Walker. Physiology and pathogenicity of the cucurbit
black-rot fungus. Jour. Agr. Res. 51: 589-615. 1949.

Hagedorn, D. J., and J. C. Walker. Wisconsin pea stunt, a newly described
disease. Jour. Agr. Res. 78: 617-626. 1949.

Wells, D. G., N. W. Hare, and J. C. Walker. Evaluation of resistance and
susceptibility in garden pea to near-wilt in the greenhouse. Phytopath. 39:
T71-779. 1949.

Hagedorn, D. J., and J. C. Walker. Wisconsin pea streak. Phytopath. 39: 837-
847. 1949.

Gallegly, M. E., Jr., and J. C. Walker. Plant nutrition in relation to disease
development. V. Bacterial wilt of tomato. Amer. Jour. Bot. 36: 613-623.
1949.

Wells, D. G., J. C. Walker, and W. W. Hare. A study of linkage between factors
for resistance t5 wilt and near-wilt in garden peas. Phytopath. 39: 907-912.
1949.

Gallegly, M. E., Jr., and J. C. Walker. Relation of environmental factors to
bacterial wilt of tomato. Phytopath. 39: 936~946. 1949.

Ladeburg, R. C., R. H. Larson, and J. C. Walker. The ringspot type of potato
virus X. Amer. Potato Jour. 26: 432-435. 1949.

Ladeburg, R. C., R. H. Larson, and J. C. Walker. Origin interrelation and
properties of ringspot strains of virus X in American potato varieties. Wis.
Agr. Expt. Sta. Res. Bul. 165. 1950.

Walker, J. C. The mode of seed infection by the cabbage blackrot organism.
Phytopath. 40: 30. 1950.

Walker, J. C., J. H. Owen, and M. A. Stahmann. Relative importance of
phenols and volatile sulfides in disease resistance in the onion, Phytopath.
40: 30. 1950.

Walker, J. C. The breeding and development of pea varieties for processing.
Canner 110(7): 50, 52. 1950.

Owen, J. H., J. C. Walker, and M. A. Stahmann. Pungency, color, and moisture
supply in relation to disease resistance in the onion. Phytopath. 40: 292-
297. 1950.

Hagedorn, D. J., and J. C. Walker. The relation of bean virus 2 to pea mosaic
in Wisconsin. Phytopath. 40: 684-698. 1950.

Owen, J. H., J. C. Walker, and M. A. Stahmann. Variability in onion neck- rot
fungi. Phytopath. 40: 749-768. 1950.
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Walker, J. C. Can a staff member do research and teach at the same time?
Yes. P1. Dis. Rptr. 34: 281-282. 1950.

Larson, R. H., R. E. F. Mathews, and J. C. Walker. Relationships between
certain viruses affecting the genus Brassiea. Phytopath. 40: 955-962. 1950.
Stahmann, M. A., and J. C. Walker. Synthesized chemical can stop virus
action. Wis. Agr. Expt. Sta. Bul. 491: 60-62. 1950.

Walker, J. C. History of plant disease control. Ann. Rpt. Veg. Growers. Assoc.
Amer. 1950: 209-212. 1950.

Walker, J. C. Environment and host resistance in relation to cucumber scab.
Phytopath. 40: 1094-1102. 1950.

Walker, J. C., and R. H. Larson. Progress in the development of clubroot-
resistant cabbage. Phytopath. 41: 37. 1951. (Abst,) Jan.

Walker, J. C., and A. B. Wiles. Development of a scab-resistant pickling
cucumber for Wisconsin. Phytopath. 41: 37. 1951. Jan.

Walker, J. C. Plant pathology. 699 p. McGraw-Hill, New York, 1950.
Walker, J. C. Genetics and plant pathology. In Genetics in the Twentieth
Century, pp. 527-554. McMillan Co., NewYork, 1951. Mar.

Wellman, F. L., J. C. Walker, Allyn Cook, and M. E. Gallegly, Jr. Effects of
temperature on vegetative growth of five coffee disease fungi. In: Primera
Asamblea Latinoamericana de Fitoparasitologia. Misc. Folleto Mex. Dept. of
Agr, No. 4, pp. 251-257. 1951.

Webb, R. E., R. H. Larson, and J. C. Walker. Naturally occurring strains of the
potato leaf roll virus. Amer. Potato Jour. 28: 667-671. 1951. July.

Darby, J. F., R. H. Larson, and J. C. Walker. Variation in virulence and properties
of potato virus I strains. Wis. Agr. Expt. Sta. Res. Bul. 177. 1951. Aug.
Bridgmon, G. H., and J. C. Walker. The relation of southern bean mosaic to
black root. Phytopath. 41: 865-871. 1951. Oct.

Walker, J. C., and M. E. Gallegly, Jr. Plant nutrition in relation to disease
development. VI. Black rot of” cabbage and ring rot of tomato. Amer. Jour.
Bot. 38: 663-665. 1951. Oct.

Wiles, A. B., and J. C. Walker. The relation of Pseudomonas lachrymans to
cucumber fruits and seeds. Phytopathology 41: 1059-1064. 1951.

Walker, J. C. Potato diseases: past, present, and future. In Ann. Rpt. Veg.
Growers Assn. America. 1951: 36-40. 1951.

Pound, G. S., and J. C. Walker. Mosaic resistance in cabbage. Phytopath. 41:
1083-1090. 1951.

Stahmann, M. A., L. H. Graf, E. L. Patterson, J. C. Walker, and D. W. Watson.
The inhibition of tobacco mosaic virus by synthetic lysine polypeptides. Jour,
Biol. Chem. 189: 45-52. 1951.

Sill, W. H., Jr., W. C. Burger, M. A. Stahmann, and J. C. Walker. Electron
microscopy of cucumber virus 1. Phytopathology 42: 19~20. 1952.
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Larson, R. H., M. A. Stahmann, J. C. Walker, and R. W. Colburn. Mutations of
potato virus X induced by nitrogen mustard. Phytopathology 42: 25. 1952.
Bridgmon, O. H., and J. C. Walker. Gladiolus as a virus resarvoir.
Phytopathology 42: 65~70. 1952.

Wiles, A. B, and J. C. Walker. Epidemiology and control of angular leaf spot
of cucumber. Phytopathology 112: 105-108. 1952.

Cooks A. A., J. C. Walker, and R. H. Larson. Studies on the disease cycle of
black rot of crucifers. Phytopathology 112: 162-167. 1952.

Wei, C. T, J. C. Walker, and R. P. Scheffer. Plant nutrition in relation to
disease development. VII. Cucurbit wilts. Amer. Jour. Bot. 39: 245-249. 1952.
Gasiorkiewicz, E. C., R. H. Larson, J. C. Walker, and M. A. Stahmann. Induced
variability in Pyrenochaeta terrestris by nitrogen mustard. Phytopathology
112: 183-192. 1952.

Walker, J. C. Diseases of vegetable crops. 529 p. McGraw-Hill, New York.
1952.

Cook, A. A., R. H. Larson, and J. C. Walker. Relation of the black rot pathogen
to cabbage seed. Phytopathology 112: 316-320. 1952.

Sill, W. H., Jr., and. J. C. Walker. Cowpea as an assay host for cucumber virus
1. Phytopathology 142: 328~330. 1952.

Sill, W. H., Jr., and J. C. Walker. A virus inhibitor in cucumber in relation to
mosaic resistance. Phytopathology 142: 349-352. 1952.

Sill, W. H., Jr., W. C. Burger, M. A. Stahmann, and J. C. Walker. Electron
microscopy of cucumber virus 1. Phytopathology 42: 420-422. 1952.

Sill, W. H., Jr., and J. C. Walker. A strain of cowpea susceptible to
systemic infection by various strains of common cucumber mosaic virus.
Phytopathology 42: 442. 1952.

Larson, R. H., and J. C. Walker. Arasan for smut control in set-onion plantings.
Phytopathology 42: 469. 1952.

Scheffer, R. P., and J. C. Walker. Distribution of Fusarium resistance in the
tomato plant. Phytopathology 42: 474. 1952.

Webb, R. E., R. H. Larson, and J. C. Walker. Relationships of potato leaf roll
virus strains. Wis. Agr. Expt. Sta. Res. Bul. 178. 1952.

Walker, J. C., R. H. Larson, and G. S. Pound. New cabbage meets needs of
consumers. Wis. Agr. Expt. Sta. Bul. 498: 5-6. 1952.

Walker, J. C., and R. H. Larson. New cabbage lines resist clubroot. Wis. Agr.
Expt. Sta. Bul. 498: 8-9. 1952.

Walker, J. C. New bean developed for mechanized picking. Wis. Agr. Expt.
Sta. Bul. 498: 13-14. 1952.

Larson, R. H., M. A. Stahmann, J. C. Walker, and H. W. Colburn. Nitrogen
mustard gas causes virus mutation. Wis. Agr. Expt. Sta. Bul. 498: 62-63.
1952.
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Scheffer, H. P., and J. C. Walker. The physiology of Fusarium wilt of tomato.
Phytopathology 43: 116-125. 1953.

Walker, J. C., C. F. Pierson, and A. B. Wiles. Two new scab-resistant cucumber
varieties. Phytopathology 43: 215-217. 1953.

Scheffer, R. P, S. S. Gothoskar, M. A. Stahmann, and J. C. Walker. Tomato wilt
caused by fungus enzymes. Wis. Agr. Expt. Sta. Bul. 500: 11. 1953.
Maclachlan, D. S., R. H. Larson, and J. C. Walker. Strain interrelationships in
potato virus A. Wis. Agr. Expt. Sta. Res. Bul. 180. 1953.

Larson, R. H., and J. C. Walker. Arasan controls onion smut. Wis. Agr. Expt.
Sta. Bul. 509: 34. 1953.

Walker, J. C. Wisconsin SR6 cucumber resists scab disease. Wis. Agr. Expt.
Sta. Bul. 509: 36. 1953.

Pound, G. S., and. J. C. Walker. Autogenous necrosis of cabbage. Phytopathology
43: 415-418. 1953.

Winstead, N. N., and J. C. Walker. Metabolites of vascular Fusaria
of cabbage and cotton in relation to resistance. Phytopathology 43:
489-490. 1953.

Winstead, N. N., and J. C. Walker. Production of vascular browning by
metabolites from several pathogens. Phytopathology 43: 490. 1953.
Gothoskar, S. S., R. P. Scheffer, J. C. Walker, and M. A. Stahmann. The
role of pectic enzymes in Fusarium wilt of tomato. Phytopathology 43:
535-536. 1953.

Walker, J. C. Cauliflower, cabbage, and others. U. S. Dept. Agr. Yearbook
1953: 425-430. 1953.

Walker, J. C. Hazards to onions in many areas. U. S. Dept. Agr. Yearbook
1953: 431-435. 1953.

Larson, R. H., and J. C. Walker. Thiram for smut control in onion set plantings.
Phytopathology 43: 596~597. 1953.

Walker, J. C. Disease resistance in the vegetable crops. II. Bot. Rev. 19: 606-
614. 1953.

Walker, J. C., R. H. Larson, and G. S. Pound. Badger Market, a new disease
resistant cabbage. Phytopathology 43: 649-650. 1953.

Walker, J. C., and E. K. Wade. The potato rot nematode. Special Leaflet Dept.
Plant Pathology, University of Wisconsin. 1954.

Walker, J. C. A few recollections and observations from thirty years
of battling vegetable diseases. Ann. Rept. Veg. Growers Assn. of America
1953: 75-78. 1954.

Scheffer, R. P., and J. C. Walker. 1954. Distribution and nature of Fusarium
resistance in the tomato plant. Phytopathology 44: 94-101.

Winstead, N. N., and J. C. Walker. 1954. Production of vascular browning by
metabolites from several pathogens. Phytopathology 44: 153~159.
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Winstead, N. N., and J. C. Walker. 1954. Toxic metabolites of the athogen in
relation to Fusarium resistance. Phytopathology 44: 159-166.

Hagedorn, D. J., and J. C. Walker. Virus diseases of canning peas in isconsin.
Wis. Agr. Expt. Sta. Res. Bul. 185. 1954.

Maclachlan, D. S., R. H. Larson, and J. C. Walker. Potato virus A. Amer.
Potato Jour. 31: 67-72. 195)-i.

Maclachlan, D. S., R. H. Larson, and J. C. Walker. Interveinal mosaic of
potato. Amer. Potato Jour. 31: 101-105. 1954.

Walker, J. C., and C. F. Pierson. SMR12 cucumber combines scab, mosaic
resistance. In What’s New in Farm Science. Wis. Agr. Expt. Sta. Bul. 511. 1954.
Pierson, C. F., and J. C. Walker. Relation of Cladosporium cucumerinum to
susceptible and resistant cucumber tissue. Phytopathology 44: 459-465. 1954.
Walker, J. C. Methods of controlling diseases of cauliflower and broccoli. In
Cauliflower and broccoli, varieties and culture. U.S.D.A. Farm. Bul. 1957.
Rice, R. V., M. A. Stahmann, G. D. Lindberg, and J. C. Walker. Some physical
biochemical characteristics of squash mosaic virus. Phytopathology 144: 503.
1954.

Sinclair, J. B., and J. C. Walker. Inheritance of resistance to common cucumber
mosaic virus in cowpea. Phytopathology 144: 506. 19514.

Walker, J. C., M. E. Gallegly, Jr., J. R. Bloom, and R. P. Scheffer. Plant nutrition
in relation to disease development. VIII. Verticillium wilt of tomato. Amer.
Jour. Bot. 141: 760-762. 1954.

Walker, J. C. 19514. Better cabbage through breeding. Vegetable Growers’
Messenger. 6 (3): 30.

Walker, J. C. 1955. Competition, cooperation, and evolution. Second Annual
Forty Miner Service Award Presentation.

Rice, R. V., G. D. Lindberg, P. Kaesberg, J. C. Walker, and M. A. Stahmann.
The three components of squash mosaic virus. Phytopathology 45: 145-1438.
1955.

Gothoskar, S. S., R. P. Scheffer, M. A. Stahmann, and J. C. Walker. Further
studies on the nature of Fusarium resistance in tomato. Phytopathology 45:
303-307. 1955.

Walker, J. C., and M. A. Stahmann. Chemical nature of disease resistance in
plants. Ann. Rev. Plant Physiology 6: 351-366. 1955.

Gothoskar, S. S., R. P. Scheffer, J. C. Walker, and M. A. Stahmann. The role of
enzymes in the development of Fusarium wilt of tomato. Phytopathology
145: 381-387. 1955.

Bloom, J. R., and J. C. Walker. Effect of nutrient sprays on Fusarium wilt of
tomato. Phytopathology 45: 443-444. 1955.

Walker, J. C., and C. F. Pierson, Two new cucumber varieties resistant to scab
and mosaic. Phytopathology 145: 1451-1453. 1955.
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Pierson, C. F., S. S. Gothoskar, J. C. Walker, and M. A. Stahmann. Histological
studies on the role of pectic enzymes in the development of Fusarium wilt
symptoms in tomato. Phytopathology 145: 524-527. 1955.

Sinclair, J. B., and J. C. Walker. 1955. Inheritance of resistance to cucumber
mosaic in cowpea. Phytopathology 145: 563-5614.

Larson, R. H., M. A. Stahmann, and J. C. Walker. The induction of mutants in
potato virus X by nitrogen mustard. Proc. 2nd Conf. on Potato Virus Diseases
(Wageningen): 93-99. 1955.

Walker, J. C. Crop rotation advised for limas. In “What’s New in Farm Science”.
Wis. Agr. Expt. Sta. Bul. 517: 20-21. 1955.

Walker, J. C. 1955. New disease (Angular leaf spot of bean). In “What’s New
in Farm Science”. Wis. Agr. Expt. Sta. Bul. 517: 21.

Walker, J. C. Breeding for disease resistance. Report XIVth Internat. Hort.
Cong., The Netherlands, 1955. 1: 51-63. 1955.

Busch, L. V., and J. C. Walker. Resistance to anthracnose in cucumber.
Phytopathology 146: 8. 1956.

Lindberg, G. D., D. H. Hall, and J. C. Walker. A study of squash and melon
mosaic viruses. Phytopathology 146: 18. 1956.

Sinclair, J. B., and J. C. Walker. A survey of ring spot on cucumber in
Wisconsin. Plant Disease Reporter 140: 19-20. 1956.

Scheffer, H. P., S. S. Gothoskar, C. F. Pierson, and R. P. Collins. Physiological
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the pickling cucumber. Phytopathology 46: 519-522. 1956.
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of “interveinal mosaic—Irish Cobbler potato”. Amer. Potato Jour. 33:
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Bagnall, R. H., R. H. Larson, and J. C. Walker. Potato viruses M, S, and X in
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Edgington, L. V., arid J. C. Walker. The influence of soil and air temperature
on Verticillium wilt of tomato. Phytopathology 47: 8. 1957.
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Van Gundy, S. D., and J. C. Walker, The amino-nitrogen nutrition of
Pseudomonas lachrymans. Phytopathology 47: 35. 1957.

Walker, J. C. Plant Pathology. 2nd Edit. 707 p. McGraw-Hill. 1957.

Van Gundy, S. D., and J. C. Walker. Seed transmission, overwintering, and
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Echandi, E., and J. C. Walker. Pectolytic enzymes produced by Scierotinia
sclerotiorum. Phytopathology 47: 303-306. 1957.

Sinclair, J. B., P. H. Geil, and P. Kaesberg. Biophysical studies on wild cucumber
mosaic virus. Phytopathology 47: 372-377. 1957.

Walker, J. C., Benjamin Minge Duggar, 1872~1596. Phytopathology 47:
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Thaung, M. M., and J. C. Walker. Studies on bacterial blight of lima bean.
Phytopathology 47: 413-417. 1957.

Darling, H. N., J. C. Walker, G. Thorne, et al, Soil fumigation beats potato rot
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Bagnall, R. H., R. H. Larson, and J. C. Walker. Potato interveinal mosaic
involves virus S, M. X. Wis. Agr. Expt. Sta. Bul. 527: 68. 1957.

Walker, J. C., and L. V. Edgington. Studies of internal tipburn of cabbage.
Phytopathology 47: 537. 1957.

Echandi, E., S. D. Van Gundy, and J. C. Walker, Pectolytic enzymes secreted by
soft-rot bacteria. Phytopathology 47: 549-552. 1957.

Edgington, L. V., and J. C. Walker. Influence of soil and air temperature on
Verticillium wilt of tomato. Phytopathology 47: 594~598. 1957.
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Busch, L. V., and J. C. Walker. 1958. Studies of cucumber anthracnose.
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nutrition on development of Fusarium wilt of tomato. Phytopathology 48:
324-326. 1958.

Rohringer, R., M. A. Stahmann, and J. C. Walker. Effect of Fusarium oxysporum
f. lycopersici and its metabolites on leaf constituents of susceptible and
resistant tomatoes. Jour. Agr. and Food Chem. 6: 838-843. 1958.
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Walker, J. C. Benjamin Minge Duggar. Nat. Acad. Sci. U. S. Biog, Memoirs 32:
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Walker, J. C., R. H. Larson, and A. L. Taylor. Diseases of cabbage and related
plants. U. S. Dept. Agr. Handbook 144. 1958.

Tomlinson, J. A., R. J. Shepherd, and J. C. Walker. Purification and serology
of cucumber mosaic virus. Nature 182: 1616. 1958.

Walker, J. C. Investigation of virus diseases of Brassica crops, by L. Broadbent,
Cambridge Univ. Press, New York, 94 p. 1957. A review. Quarterly Rev. of
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Botanik No. 31. 1957.
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Srivastava, D. N., E. Echandi, and J. C. Walker. Pectolytic and cellulytic enzymes
produced by Rhizopus stolonifer. Phytopathology 49: 145-148. 1959.
Walker, J. C. Enfermedades de las hortizalizas. Translation by Antonia Arnal
Verderol. Salvat Editores, Barcelona. 624 pp. 1959.

Tomlinson, J., R. J. Shepherd, and J. C. Walker. Purification, properties, and
serology of cucumber mosaic virus. Phytopathology 49: 293-299. 1959.
Srivastava, D. N., and J. C. Walker. Mechanisms of infection of sweet potato
roots by Rhizopus stolonifer. Phytopathology 49: 400-406. 1959.

Walker, J. C. Disease resistance in crucifers. Proc. IXth Int. Botanical Congress
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Walker, J. C. Disease resistance. Sigma Xi lecture, Univ. of Nebraska, Nov. 18,
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Electrophoretic and immunochemical studies of proteins in cabbage infected
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Nayudu, M. V., and J. C. Walker, 1960. Bacterial spot of tomato as influenced
by temperature and by age and nutrition of the host. Phytopathology 50:
360-364.

Heitefuss, R., M. A. Stahmann, and J. C. Walker. Production of pectolytic
enzymes and fusaric acid by Fusarium oxysporum f. conglutinans in relation
to cabbage yellows. Phytopathology 50: 367-370. 1960.
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Heitefuss, H., M. A. Stahmann, and J. C. Walker. Oxidative enzymes in
cabbage infected by Fusariurn oxysporum f. conglutinaris. Phytopathology
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Walker, J. C. Soil-plant relationships by C. A. Black. John Wiley and Son,
1957. A review. Quart. Rev. of Biol. 35: 143~144. 1960.

Walker, J. C. Plant pathology. An advanced treatise. Vol. 1. The Diseased
Plant, Ed. Horsfall and Dimond. Academic Press, 1959. A review, Quart. Rev.
of Biol. 35: 149. 1960.

Nayudu, M. V., and J. C. Walker. Physiology of bacterial spot of tomato.
Phytopathology 50: 648. 1960.

Walker, J. C. Seed borne disease spreads fast in beans. Wis. Agr. Expt. Sta.
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Walker, J. C., and R. H. Larson. Development of the first cTubroot-resistant
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Walker, J. C. Plant diseases: past, present and future. Ann. Rpt. Veg. Growers
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Nayudu, N. V., arid J. C. Walker. In vitro nutrition of the tomato bacterial
spot organism. Phytopathology 51: 32-34. 1961.

Walker, J. C., L. V. Edgington, and N. V. Nayudu. Cabbage varieties in relation
to tipburn. PL. Dis. Rptr. 45: 29. 1961.

Seaman, W. L., R. H. Larson, and J. C. Walker. Tinsel-type structure of flagella
of zoospores associated with cabbage clubroot tissue. Nature 190: 186-187.
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Walker, J. C. Plant pathology. An advanced treatise. Vol. 1. The diseased
plant. Vol. 2: The pathogen. Ed. by J. G. Horsfall and A. E. Dimond. Academic
Press, 1959-1960. A review. Arch. of Biochem. and Biophys. 93: 466. 1961.
Nayudu, N. V., and J. C. Walker. Tomato leaf composition in relation to
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Wasuwat, S. L., and J. C. Walker. Inheritance of resistance in cucumber to
cucumber mosaic virus. Phytopathology 51: 423-428. 1961.

Walker, J. C., L. V. Edgington, and N. V. Nayudu. Tipburn of cabbage. Nature
and control. Wis. Agr. Expt. Sta. Res. Bul. 230. 1961.

Walker, J. C. Plant disease control. Lecture on “Survey of Agriculture” course.
Oct. 31, 1961.

Walker, J. C., and R. H. Larson. Onion diseases and their control. U. S. Dept.
Agr. Res. Serv. Agr. Handbook 208. 27 p. Oct. 1961.

Seaman, W. L., R. H. Larson, and J. C. Walker, Resistance to clubroot in
cabbage and related crops. Proc. Canadian Phytopathological Society 1961:
14-15. 1961.
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Wasuwat, S. L., and J. C. Walker. 1961. Relative concentration of cucumber
mosaic virus in a resistant and a susceptible cucumber variety. Phytopathology
51: 614-016.

Walker, J. C. Plant pathology. An advanced treatise. Vol. II. The pathogen.
Vol. III. The diseased population. Epidemics and control. Ed. by J. G. Horsfall
and A. E. Dimond. Academic Press, 1959-60. A review. Quart. Rev. Biology
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N. D. Fulton, et al., Burgess Publ. Co., Mpls. 1960. A review, Quar. Rev.
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Walker, J. C. Disease resistance in crucifers. In Recent Advances in Botany.
(Proc. IX int. Botanical Cong., Montreal, 1959.) Vol. I. 1961.

Walker, J. C., L. V. Edgington, and M. V. Nayudu. Possible answer to cabbage
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Patel, P. N., and J. C. Walker. Physiology of halo blight in resistant and
susceptible beans. Phytopathology 52: 24. 1962.
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Coll Agr. Press Release, Marsh 2, 1962.
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Anderson, J. L., and J. C. Walker. Histology of watermelon anthracnose.
Phytopathology 52: 650-653. 1962.

Barker, K. R., and J. C. Walker. Relationship of pectolytic and cellulytic enzyme
production by strains of Pellicularia filamentose to their pathogenicity.
Phytopathology 52: 1119-1225. 1962.

Walker, J. C. Russell Harold Larson, 1904-1961. Phytopathology 52: 1233.
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Walker, J. C., J. N. Chand, and E. K. Wade. Relation of seed- and soil-borne
inoculum to epidemiology of angular leaf spot of cucumber in Wisconsin.
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Chand, J. N., K. K. Wade, and J. C. Walker. Sprays for control of angular leaf
spot of cucumber in Wisconsin, Plant Dis. Reptr. 74: 94-95. 1963.

Walker, J. C., and R. H. Larsen. Development of the first clubroot-resistant
cabbage variety. Vee-Gee Messenger 15(1): 10. 1963.

Patel, P. N., and J. C. Walker. Relation of air temperature and age and nutrition
of the host to the development of halo arid common bacterial blights of
bean. Phytopathology 53: 407-411. 1963.

Fatel P. N., and J. C. Walker. Changes in free amino acid and amide content
of resistant and susceptible beans after infection with the halo blight organism.
Phytopathology 53: 522-528. 1963.
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Walker, J. C. Control of plant diseases through breeding for host resistance,
lecture delivered at Yale Forestry School, May 14, 1963.

Deverall, B. J., and J. C. Walker. A physiological difference between bean
leaves (Phaseolus vulgaris), resistant and susceptible to halo blight, caused
by Pseudomonas phaseolicola. Ann. Appl. Biology 52: 105-115. 1963.
Williams, P. H., and J. C. Walker. Races of clubroot in North America. Plant
Dis. Reptr. 47: 608-611. 1963.

Menke, G. H. Physiology of Rhizopus infection on carrot. Phytopathology 53:
882. 19638.

Patel, P. N., and J. C. Walker. Free amino acid and amide content
of tobacco and oats infected by wildfire and halo blight bacteria.
Phytopathology 53: 885. 1963.

Menke, G. H., and J. C. Walker. Metabolism of resistant and susceptible
cucumber varieties infected with cucumber mosaic virus. Phytopathology
53: 1349-1355. 1963.

Walker, J. C. Bacterial plant pathogen. By C. Stapp: translated by
A. Schoenfeld. Oxford Univ. Press. 1961. A Review. Quar. Rev. Biol. 38: 265~
266. 19638.

Walker, J. C. Diseases of sorghum, sudan grass and broom corn. By S. A. J.
Tazrr. Commonwealth Myco. Inst. 1962. A review. Quart. Rev. Biology 38:
266. 1963.

Seaman, W. L., J. C. Walker, and R. H. Larson. A new race of Plasmodiophora
brassicae affecting Badger Shipper cabbage. Phytopathology 53: 1426-1429.
1963.

Walker, J. C. The future of plant pathology. Ann. Rev. of Phytopathology 1:
1-4. 1963.

Walker, J. C. The physiology of disease resistance. W. Va. Agr. Exp. Sta. Bull.
488T: 1-25. 1963.

Walker, J. C., and P. N. Patel. Changed bean disease may cause trouble. Wis.
Agr. Expt. Sta. Bull. 566: 44. 1963.

Walker, J. C., G. S. Pound, and P. H. Williams. TBR Globe arid Globelle
cabbages which resist tippburn. Wis. Agr. Expt. Sta. Bull. 566: 46. 1963.
Chand, J. N., and J. C. Walker. Relation of age of leaf and varietal resistance
to bacterial multiplication in cucumber inoculated with Pseudomonas
lachrymans. Phytopathology 54: 49-50. 1964.

Chand, J. N., and J. C. Walker. Inheritance of resistance to angular leafspot
of cucumber. Phytopathology 54: 51-53. 1964.

Walker, J. C., and P. N. Patel. Splash dispersal and wind as factors in
epidemiology of halo blight of bean. Phytopathology 54: 140-141. 1964.
Menke, G. H., P. N. Patel, and J. C. Walker. Physiology of Rhizopus stolonifer
infection on carrot. Z. f. Pflanzenkrankheiten und Pflanzenschutz 71:
128-140. 1964.
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Walker, J. C. Interview on disease resistance in plants. U. of Wis. Coll. of Agr.
Newsrelease May 11, 1964.

Patel, P. N., J. C. Walker, D. J. Hagedorn, C. DeLeon-G, and N. Teliz-Ortiz.
Bacterial brown spot of bean in central Wisconsin. Plant Dis. Reptr. 48:
335-337. 1964.

Walker, J. C., and P. N. Patel. Inheritance of resistance to halo blight in bean.
Phytopathology 54: 952-954. 1964.

Patel, P. N., and J. C. Walker. Reactions of Phaseolus spp. to two races of
Pseudomonas phaseolicola and a brown-spot organism. Phytopathology 54:
903. 1964.

Bickard, S. F., and J. C. Walker. Mode of inoculation and host nutrition in
relation to bacterial wilt of bean. Phytopathology 55: 174-178. 1965.
Walker, J. C., and P. H. Williams. The inheritance of powdery mildew
resistance in cabbage. Plant Dis. Reptr. 49: 198-201. 1965.

Walker, J. C. Black speck of cabbage. Report to the Central Florida Experiment
Station on observations made January-March, 1965, on the disease in the
vicinity of Sanford, Florida.

Walker, J. C. Host resistance as it relates to root pathogens and soil
microorganisms. In Ecology of soil-borne plant pathogens. K. F. Baker and
W. C. Snyder Ed. Univ. of California Press. pp 314-320. 1965.

Walker, J. C., P. H. Williams, and. G. S. Pound. Internal tipburn of
cabbage. Its control through breeding. Wis. Agr. Expt. Sta. Res. Bull. 258. 11
p- 1965.

Pound, G. S., P. H. Williams, and. J. C. Walker. Mosaic and. Yellows resistant
inbred cabbage varieties. Wis. Agr. Expt. Sta. Res. Bull. 259. 30 p. 1965.
Rickard, S. F., and J. C. Walker. Carbon nutrition of the bean wilt bacterium.
Phytopath. Z. 52: 19-28. 1965.

Rickard, S. F., and J. C. Walker. Nitrogen nutrition of the bean wilt bacterium.
Phytopath. Z. 52: 131-144. 1965.

Nichols, C. G., W. H. Gabelman, R. H. Larson, and J. C. Walker. The expression
and inheritance of resistance to pink root in onion seedlings. Phytopathology
55: 752-756. 1965.

Patel, P. N., and J. C. Walker. Resistance in Phaseolus to halo blight.
Phytopathology 55: 889-894. 1965.

Walker, J. C. Patologia Vegetal. Translation into Spanish of Plant Pathology.
2nd edit. by Antonio Aguirre Azpeita. 818 p. Barcelona, 1965.

Walker, J. C. Disease resistance in the vegetable crops. IIl. Bot. Rev. 31:
331-380. 1965.

Patel, P. N., and J. C. Walker. Inheritance of tolerance to race 1 and race 2 of
Pseudomonas phaseolicola. Phytopathology 55: 1070. 1965.

Walker, J. C. Use of environmental factors in screening for disease resistance.
Ann. Rev. Phytopath. 3: 197-208. 1965.
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Williams, P. H., and. J. C. Walker. Inheritance of Rhizoctonia bottom rot
resistance in cabbage. Phytopathology 56: 367-368. 1966.

Darby, J. F., and J. C. Walker. Progress report of cabbage variety trials. 1965-
1966. Central Fla. Experiment Sta. 15 pp. 1966.

Patel, P. N., and. J. C. Walker. Inheritance of tolerance to halo blight in bean.
Phytopathology 56: 681-682. 1966.

Annon. Fellows of the American Phytopathological Society. Phytopathology
56: 380~ 388. 1966.

Walker, J. C. Translation of Plant Pathology, 2nd ed., to Arabic. El Alwan
Press, Cairo. 1966.

Walker, J. C. The role of pest resistance in new varieties. In Plant Breeding, a
symposium held at Iowa State University (1965). K. J. Frey Ed. pp 219-242.
1966.

Dodman, R. L., K. R. Barker, and. J. C. Walker. Auxin production by Rhizoctonia
solani. Phytopathology 56: 875. 1966.

Dodman, R. L., and J. C. Walker. Modes of penetration of different isolates of
Rhizoctonia solani. Phytopathology 56: 875. 1966.

Walker, J. C., and J. F. Derby. Black speck and bacterial diseases. Cabbage
variety trials 1966-1967. Central Fla. Agr. Exp. Sta. Mimeo Report CFES
67-1. 10 p. 1967.

Keen, N. T., P. H. Williams, and J. C. Walker. Characterization of a protease
produced Pseudomonas lachrymans. Phytopathology 57: 257-262. 1967.
Keen, N. T., P. H. Williams, and J. C. Walker. Protease of Pseudomonas
lachrymans in relation to cucumber angular leaf spot. Phytopathology 57:
263-271. 1967.

Struckmeyer, B. E., and J. C. Walker. The anatomy of internal tipburn of
cabbage. Amer. J. Bot. 54: 228-231. 1967.

Patel, P. N., and J. C. Walker. Changes in free amino acid and amide content
of bean, tobacco and oat leaves after infection with Pseudomonas phaseolicola,
P. tabaci, and. P. coronafaciens, respectively, and in leaves treated with toxins.
Intl. Symposium on Plant Pathology, New Delhi, India, Dec. 27, 1966-~Jan. 1,
1967.

Walker, J. C. Concluding remarks. Intl. Symposium on virus diseases of rice.
Apr. 28, 1967. Intl. Rice Research Institute, Los Banos, P.1. In The Virus
Diseases of the Rice Plant. John Hopkins Press, 1969.

Dodman, R. L., K. R. Barker, and J. C. Walker. Modes of penetration by
different isolates of Rhizoctonia solani. Phytopathology 58: 31-33. 1968.
Williams, P. H., J. C. Walker, and G. S. Pound. Hybelle and Sanibel multiple
disease-resistant F1 hybrid cabbage. Phytopathology 58: 791-796. 1968.
Dodman, R. L., K. R. Barker, and J. C. Walker. A detailed study of the different
modes of penetration by Rhizoctonia solani. Phytopathology 58: 1271~1276.
1968.
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Walker, J. C. Plant Pathology. 3rd. edition. McGraw-Hill Co., New York.
1969. Not bound herein.

Chand, J. N., and J. C. Walker. Relation of free amino acids in cucumber
leaves to the development of angular leaf spot. Phyt. Ztschr. 64: 94-97.
1969.

Walker, J. C. Plant Pathology, its background and importance. BSA McGraw-
Hill Tape. 1969.
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Walker, J. C. Six decades with cabbage clubroot. Tape 1969.

Halloin, J. M., J. C. Walker, G. A. de Zoeten, and G. Gaard. Effects of tentoxin
on plastids of cucumber and cabbage. Phytopathology 59: 1028-1029. 1969.
Strandberg, J. O., J. F. Darby, J. C. Walker, and P. H. Williams. Black speck, a
nonparasitic disease of cabbage. Phytopathology 59: 1879-1883. 1969.
Halloin, J. M., G. A. de Zoeten, G. Gaard, and J. C. Walker. The effects of
tentoxin on chlorophyll synthesis and plastid structure in cuctumber and
cabbage. Plant Physiol. 45: 310-314. 1970.

Yoshii, K., and J. C. Walker. Production of indolacetic acid in culture by
Pythium debaryanum. Phytopathology 60: 1321. 1970.

Main, Charles E., and J. C. Walker. Physiological responses of susceptible and
resistant cucumber to Erwinia tracheiphila. Phytopathology 61: 518-522.
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Walker, J. C. Fusarium wilt of tomato. Amer. Phytopathol. Soc. Monograph
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1978 — for his research in plant
pathology, developing of
disease-resistant varieties of
major food plants.

1902-1998

Professor Sprague (a geneticist — plant breeder) has achieved world eminence in
the development of improved crop plants to the extent of greatly stabilizing the
culture, increasing yields, and improving the quality of a number of major vegetable
crops, and of maize — one of the world’s dominant grain crops. He has developed
novel and efficient methodology of breeding techniques and procedures. He was a
towering figure in contributing to both applied and basic research. He had most
enviable records of having trained scientific manpower for agriculture’s needs. His
students are to be found throughout the world, many of them having established
themselves as distinguished researchers, educators and/or administrators. He served
well the organizations of his respective science and agricultural industry, as well
as the governments of the world.

In the annals of world agriculture, hybrid maize is the most spectacular example
of the exploitation of a genetic phenomenon heterosis for increasing food
production. Unquestionably Professor Sprague’s name ranks foremost in the
40-year-long history of this great achievement of agricultural science. Moreover,
many of the concepts, much of the theory and, any of the breeding models, which
he developed for maize, have influenced the improvement of other crop plants.

Throughout his long and distinguished scientific career, Professor Sprague has
worked untiringly to link theoretical quantitative genetic theory to practical plant
breeding. Among his most fruitful basic studies was the development of a
mathematical genetic model for selection that led to the development of an improved
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gene pool of maize germ plasm. Professor Sprague’s genetic research laid the
ground work, for improvement in nutritional quality in maize. A fact, which holds
great promise to maize-eating nations. He conducted investigations, which
demonstrated that protein quality of maize was genetically modifiable.

In summary, few people in the history of agriculture have had such
a profound impact on the improvement of a major crop as has Professor
Sprague.
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SIGNIFICANCE OF CONTRIBUTIONS

Dr. Sprague’s accomplishments have been primarily in three categories: development
of new breeding methodology and the consequent production of exceedingly
important inbreds widely used in commercial hybrid production, the training of
graduate students, and the elaboration of genetic models dealing with such diverse
traits in maize as endosperm color, leaf and scutellum conformation and chemical
characteristics as oil content and protein quality.

We particularly cite Dr. Sprague’s untiring effort to join theoretical quantitative
genetic theory and practical plant breeding. Throughout his career he has had, by
his own wish, responsibility both for basic research and applied plant breeding
Unquestionably he is preeminent in his success in simultaneously conducting basic
studies on the nature of heterosis and in developing hybrids for the farmer. Basic
studies on the mathematics of selection led to the development of a gene pooi,
“Super Stiff Stalk Synthetic”, from which he isolated two lines, perhaps more
widely grown than any others, B14 and B37. The nominators believe that 70% of
the corn acres in the central Corn Belt in 1973 were planted to hybrids carrying
either B14 or B37, or both.

Sprague’s interest in nutritional quality led him to pioneer in the development
of waxy (straight chain starch) hybrids which were used during World War II to
produce a substitute for tapioca. In the 1940’s, he and his students began a series
of investigations which demonstrated that protein quality in corn was genetically
modifiable. Unfortunately, the group failed to analyze the opaque-2 mutant and it
remained for Purdue scientists to discover high lysine corn 20 years later. QOil
content of the kernel also came under his study and he developed breeding schemes
which rapidly increased it. Most of the research conducted by Sprague has been of
long-range interest and fundamental to the successes of corn agriculture.

Most important and consequential to the development of modern plant breeding
have been the following principles for which he was primarily responsible:

1. Early testing can be effective in the identification and isolation of superior
germ plasm.

2. Specific and general combining ability are meaningful characteristics of the
genetic variability of populations, can be described mathematically, and can
provide a meaningful basis for the selection of appropriate testers.
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3. Components of genetic variances and their interaction with different
environments can be related to breeding methodology as well as provide
information on the nature of gene action in populations.

4. The relative superiority of recurrent selection as an effective breeding procedure
is dependent on the nature of gene action affecting the trait under investigation.

5. It is possible, and feasible, to alter composition of corn grain to make it of
superior nutritional value.

6. Basic genetic information can he derived from properly designed breeding
programs and breeding methods can become more effective by application of
basic genetical and statistical principles.

Even though Sprague was deeply involved with research, he devoted a great deal
of time and interest to graduate teaching. He taught a widely acclaimed course in
corn breeding during his 18-year stay at Iowa State. He attracted students from
around the world and served as major advisor for more than 50 M.S. and Ph.D.
candidates. His excellence as a teacher was recognized by the Gamma Sigma Delta
Superior Teaching Award, an unusual award for teachers of graduate courses.

Sprague’s influence has not been confined to the U. S. He has long been a
consultant with the Rockefeller Foundation and has traveled widely in that
role. He also was involved with the Marshall Plan (ECA) after the war and
was instrumental in the rapid spread of hybrid corn in Europe. Since 1963
he has played a central role in the U. S. Department of Agriculture activity in
improvement of cereal production in Africa. He has represented agriculture ably
in the National Academy of Science as chairman of the Section of Applied Biology.

Sprague’s monumental contributions to theoretical plant breeding and to the
improvement of maize are now made most evident by the wide use of his lines and
of the basic breeding pools that arose under his direction. Breeding methodologies
that he pioneered are widely used by commercial corn breeders in the U. S. and
around the world. The success of corn improvement programs in East Africa, Latin
America and Europe trace largely to the procedures he worked out and the carefully
planned selection experiments which generated data to support his basic theories.
Few people in the history of agriculture have had such a profound impact on the
improvement of a major crop.

We particularly wish to emphasize the impact Sprague’s research has had on
practical agriculture, particularly that of the US Corn Belt. For example, inbred
B37 was developed by Sprague from Iowa Stiff Stalk Synthetic, a variety developed
by recurrent selection particulary to serve as a source of superior inbred. Because
of the superiority of B37, hybrids carrying it in their pedigree have dominated the
commercial market because of their superiority in yield, standability and early
maturity. In 1970, it was the most extremely important, but other lines developed
by Sprague himself and by others using his synthetics have been almost as
consequential and continue to dominate corn agriculture.
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1979 — for his fundamental contributions
to the science and practice of ruminant
nutrition and livestock production.

1919-1991

BIOGRAPHICAL SKETCH

Sir Kenneth was trained in agricultural science at the University of Reading and in
1939 he joined the staff of the National Institute for Research in Dairying to work
on aspects of the nutrition of cattle. After a period in the Armed Services he
returned to Reading and later moved to the Central Veterinary Laboratory at
Weybridge. Prom there, after a period spent working with the late Dr H.H. Mitchell
at the University of Illinois, he was appointed Head of the Nutrition Department
of the Hannah Research Institute, Ayr, where he remained for 17 years until, in
1995, he was appointed Director of the Rowett Research Institute, Aberdeen.

Sir Kenneth has made outstanding contributions to knowledge of nutrition,
particularly ruminant nutrition. In his earlier days he did important work on the
nutritive value of feeds for dairy cattle, on protein metabolism and on the protein
requirements of cattle. In the fields of endocrinology he tackled the then
controversial subject of iodinated proteins. Some of the work on protein
requirements formed part of an extensive series of experiments on the metabolism
and nutritional needs of the very young calf and its relation to maternal feeding
which Sir Kenneth began soon after going to the Hannah Research Institute in
1948. This work is so outstanding in its originality and elegance that it is now
regarded as classic; it provided a basis for the development of systems of artificial
rearing of calves with specially formulated diets which have revolutionized
commercial calf production.
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These researches on calf nutrition led to an important series of original
investigations on muscular dystrophy in calves and its relation to dietary vitamin
E. The fundamentals of the subject were studied by Sir Kenneth at the Hannah
Institute, and in collaboration with a Veterinary Investigation Officer in the North
of Scotland he initiated large-scale field trials which showed the value of vitamin
E, and selenium, in preventing the occurrence of muscular dystrophy, which at
that time was accounting for a high proportion of calf mortality, in some northern
areas of the country. During this period Sir Kenneth also studied magnesium
metabolism in cattle and was the first to produce an experimental magnesium
deficiency and to demonstrate that the disease in the field is a deficiency state.

The main work on which Sir Kenneth has latterly been engaged is the energy
metabolism of sheep and cattle. He has made an extensive study of the energy
requirements of these animals for growth and maintenance and for the production
of milk, meat and wool, and of the ability of different feeds and different
environments to meet these requirements. This subject is of the greatest importance,
but because of the many difficulties involved in its study it had been neglected for
many years. It had become evident that the subject should be thoroughly
reinvestigated with modern equipment and in the light of modern knowledge, and.
this task Sir Kenneth undertook. He designed and built a series of very efficient
respiration chambers for animals of various sizes, from goats and. sheep up to
adult cows and steers, his largest chamber involving a completely new conception
in calorimetric technique.

Sir Kenneth’s work on the energy metabolism and requirements of farm animals
has culminated in a new system for expressing the energy requirements of
ruminants and for the evaluation of ruminant feeds, in which the energy
requirements of the animal are expressed in terms of units of “metabolizable
energy” (ME). This system has the great merit of expressing nutritive requirements
in terms of a unit by which feeds can be readily assayed and it has been adopted as
the basis of feeding standards in the UK and in many other countries. That this
work is well-known is due in part to Sir Kenneth’s support of international vehicles
of communication, particularly the conferences of the European and World
Associations of Animal Production.

Besides being the foremost authority in the United Kingdom, and probably in
the world, on the energy metabolism and energy requirements of ruminants, Sir
Kenneth now occupies a pre-eminent international position in nutritional science;
he is a former Chairman of the British National Committee for Nutritional Sciences
of the Royal Society, and was a member of Commission VI of the International
Union of Nutritional Sciences.

More specifically in the field of human nutrition Sir Kenneth has been a
member of the UK Joint Agricultural Research Council/Medical Research Council
Committee on Food and Nutrition and Chairman of its Working Party on Energy
Foods for Man. He was also a member of the UN Committee on Proteins.
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His total concern with the effectiveness of animal production as a source of
human food is reflected in a number of very significant papers Relative efficiencies
of farm animals in using crops and by-products in production of foods, World
Conference on Animal Production, Maryland 1969; Approaches to the problem of
augmentation of animal protein food sources in Asia, Asian Congress of Nutrition,
Hyderabad 1972; Nutrients required for animal production as related to the world
food supply, Centennial Symposium, Guelph 1975; which demonstrate his
determination that the scientific resources of his chosen field shall be directed to
the betterment of mankind and the enhancement of the brotherhood of the peoples
of the world.

Through each Annual Report of Sir Kenneth’s Institute attention is drawn to
the part played in the training of visiting research workers, many of them from
overseas, and bringing them together into a scientific and social fraternity. The
Institute also houses the Commonwealth Bureau of Nutrition of which Sir Kenneth
is Chairman and Consultant Director. The Bureau, which provides an information
service for research workers in human and animal nutrition, is organized by
nations of the British Commonwealth and it is of great value not only to the
Commonwealth, but throughout the world.
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1976 - Gustaf de Laval Medal of the Royal Swedish Academy of Engineering

Sciences, Sweden

1977 - Keith Prize, Royal Society of Edinburgh (for services to the Society)
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The utilization of the energy of carbohydrate by ruminants. D. G. Armstrong,
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The utilization of the energy of food by ruminants. K. L. Blaxter. Proceedings
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pp. 230-238 (1961).
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Efficiency of feed conversion by different classes of livestock in relation to
food production. K. L. Blaxter. Federation proceedings 20, Supplement No. 7,
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The effect of selenium on lamb growth: co-operative experiments on Scottish
farms. K. L. Blaxter. Proceedings of the Nutrition Society, 21, p. Xix (1962).
Muscular dystrophy in farm animals: its cause and prevention. K. L. Blaxter.
Proceedings of the Nutrition Society, 21, 211-216 (1962).
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The utilization of protein as a source of energy in fattening sheep. K. L.
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Animal Production, 4, 451-458 (1962).
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The energy metabolism of ruminants: maintenance needs. K. L. Blaxter. The
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The effect of increased air movement on the heat production and emission
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Problems of cold environments. K. L. Blaxter. Proc. 6th International Congress
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Climatic factors and the productivity of different breeds of livestock. K. L.
Blaxter. In ‘The Biological Significance of Climatic Changes in Britain’.
Published for the Institute of Biology. Academic Press, London & New York,
pp. 157-168 (1965).
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Methane production from formic acid. J. B. Vercoe, K. L. Blaxter. Proc. Nutr.
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The voluntary intake of food by sheep and cattle in relation to their energy
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The effect of functional groups other than carboxyl on the metabolism of
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The effect of natural outdoor environments on the energy requirements of
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The thermal regulation of 2 breeds of sheep exposed to air temperatures
below freezing point. A. J. F. Webster, K. L. Blaxter. Res. Vet. Sci., 7,
466-479 (1966).

A technique for quantitative measurement of hydrogenation of long-chain
fatty acids in the forestomachs of the sheep. M. J. Ulyatt, J. W. Czerkawski,
K. L. Blaxter. Proc. Nutr. Soc., 25, xv-iii (1966).

The problems of intensive animal production. K. L. Blaxter. Sci. Progm. Abstr.
9th Mt. Congr. Anim. Prod., Edin. pp. 24-25 (1966).

The feeding of dairy cows for optimal production. K. L. Blaxter. George Scott
Robertson Memorial Lecture, Queen’s Univ. Belfast (1966).

Metabolizable energy and ruminant diets. Proc. 1st Univ. Nott. Nutr. Conf.
1967.

Les besois d’energie de la vache laitiere. Cycles d’Etuds sur les Prblémes et les
Options de l'Industrie de I’Alimentation Animale, 2¢me Cycle, Lyon,
pp. 95-112. K. L. Blaxter (1967).

The Energy Metabolism of Ruminants. 2nd ed. K. L. Blaxter. London:
Hutchinson & Co. Ltd. (1967).

Nutritional problems arising in intensive animal production -~ energy aspects.
K. L. Blaxter. Rep. Proc. 9th mt. Congr. Anim. Prod., Edin. pp. 73~79 (1967).
Techniques in energy metabolism Studies and their limitations. K. L. Blaxter.
Proc. Nutr. Soc., 26, 86-96 (1967).

The relations between the apparent digestibility of roughages in the rumen
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The Animal Harvest. K. L. Blaxter. Sci. J., 1, 53-59 (1968).

Comparative nutrition. K. L. Blaxter. Proc. Nutr. Soc., 27, 120-121 (1968).
The effect of the dietary energy supply on growth. K. L. Blaxter. Proc. Easter
Sch. Agric. Sci. Univ. Nott., 14, 329-344 (1968).

Fertilisers and animal production. K. L. Blaxter. Proc. Perth. Soc. No. 105
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The Husbanding of Red Deer. Proceedings of a Conference held at the Rowett
Research Institute, Aberdeen, in January 1969. M. M. Bannerman, K. L.
Blaxter (eds.) Aberdeen: Highland & Island. Development Board and Rowett
Research Institute (1969).

Environmental factors limiting hill production. K. L. Blaxter. Proc. 3rd A.
Conf. Reading Univ. agric. Club, pp. 3-14 (1969).

Myopathies in Animals. K. L. Blaxter. In Disorders Voluntary Muscle, 2nd
ed., pp. 733-762. Ed. J. N. Walton London: J. & A. Churchill Ltd. (1969).
Animals and microorganisms as food producers. K. L. Blaxter. Chem. md.
p. 855 (1969).



62 Wolf Prize in Agriculture

231.

232.

233.

234.

235.

236.

237.

238.

239.

240.

241.

242,

243.

244.

245.

The efficiency of energy transformations in ruminants. In Energy Metabolism
of Farm Animals, pp. 21-28. Eds. K. L. Blaxter, J. Kielsnowski, G. Thorbek.
Newcastle upon Tyrie: Oriel Press Ltd. (1969).

Relative efficiencies of farm animals in using crops and byproducts
in production of foods. Proc. 2nd Wid. Conf. Anim. Prod., Maryland,
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Current research and future problems. K. L. Blaxter. Assoc. of Agric. J.
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The value of artificially dried grass in terms of animal production.
H. Denerley, J. B. Gunn, K. L. Blaxter, . W. Wainman. Anim. Prod., 11,
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Further experience with closed circuit respiration chambers. In Energy
Metabolism of Farm animals, pp. 429-433. F. W. Wainman, K. L. Blaxter.
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Press Ltd (1969).

Animals and micro-organisms as food producers. K. L. Blaxter. In New
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The British Society of Animal Production and the future. K. L. Blaxter. Anim.
Prod., 12, 351-377 (1970).

A comparison of farming systems. K. L. Blaxter. In Factory Farming,
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Concluding remarks (to Symposium on Plant Breeding & Nutrition).
K. L. Blaxter. Proc. Nutr. Soc., 29, 343-344 (1970).

Domesticated ruminants as sources of human food. K. L. Blaxter. Proc. Nutr.
Soc., 29, 244-253 (1970).

Nutritive value of mixtures of dried grass and barley as determined
by indirect calorimetry. K. L. Blaxter, F. W. Wainman, J. S. Smith. Anim.
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Calorimetric studies of the nutritive value of’ dried grass. F. W. Wainman,
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Energy units: proposals for change from the calorie to the joule. K. L. Blaxter.
Proc. 5th Symp. Energy Metab. Fm. Anim., pp. 14-16 (1970).
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A review of shelter research to date and some ideas for future development.
K. L. Blaxter. Rep. 3rd Symp. Shelter Res. Cambr., pp. 113-120 (1970).

The utilization of volatile acids in the energy metabolism of ruminants. K. L.
Blaxter. Proc. 8" mt. Congr. Nutr., Prague, pp. 299-303 (1970).

The comparative biology of’ lactation. K. L. Blaxter. In Lactation. (University
of Nottingham 17th Easter School in Agricultural Science 1970. Ed. Ian R.
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Current research and future problems. K. L. Blaxter. J. Ass. Agric. 5-10
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Some effects of poor reproductive performance in cattle. K. L. Blaxter. In
‘Reproduction and Breeding Management of Cattle’; Proc. 7th Conf. North of
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North of Scotland College. of Agriculture (1971).

Bioenergetics of ruminant animals. K. L. Blaxter. In ‘Bioenergetics: Proceedings
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Ed. by Smith, R. E. Bethesda: Federation of American Societies for Experimental
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Deer Farming. K. L. Blaxter. Scot. Agric., 51, 225-230 (1972).

Fasting metabolism and the energy required by animals for maintenance. In
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Plants for animals. K. L. Blaxter. 51st Rep. Scott. P1. Breed. Stn., p. 37 (1972).
Relevance of animal feeding trials to human dietary requirements. K. L.
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The utilization of the energy of artificially dried grass prepared in different
ways. . W. Wainman, K. L. Blaxter, J. S. Smith. J. Agric. Sci., Camb., 78,
441-447 (1972).
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Approaches to the problem of augmentation of animal protein food sources
in Asia. K. L. Blaxter. In Proceedings of the First Asian Congress of Nutrition
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(1973).
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Power and the agricultural revolution. K. L. Blaxter. New Scientist, 61,
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Research Institute and the Hill Farming Research Organjsation. K. L. Blaxter,
R. N. B. Kay, G. A. M. Sharman, J. M. M. Cunningham, W. J. Hamilton.
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Jay L. Lush
Iowa State University
Ames, Iowa, USA

e

1979 — for his outstanding and
pioneering contributions to the
application of genetics to livestock
improvement.

t |

Jay L. Lush has one more than any agricultural scientist both to investigate the
genetic basis of traits important for animal production, to assess their value and to
improve them by initiating breeding programmes of proven practical effectiveness.
He has been responsible for inspiring a great band of graduate students and others
who have disseminated his ideas and practical suggestions throughout the world
and so led to the improvement of poultry, pigs, beef and dairy cattle. His
contributions are of several kinds. First, he pioneered the value to the scientific
breeder of adequate measurement of the performance of individuals, their progeny
and their pedigree in order to assess the genetic worth of an animal. Secondly, he
pioneered the assessment of the ‘heritability’ of a trait, i.e. the degree to which its
expression reflected a genetic basis rather than the effects of a favorable or
unfavorable environment. Thirdly, having demonstrated how the inherited
potentialities could be measured and distinguished from those due to non-heritable
causes, he synthesized these ideas into practical and workable animal breeding
plans to promote an inherited increase in the yield of meat, milk or eggs. He has
exploited his ideas as a University teacher, at a diversity of national and international
gatherings and enshrined much of it in his major and most influential text ‘Animal
Breeding Flans’. He may truly be described as the ‘“father’ of scientific animal
breeding in the twentieth century.
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CURRICULUM VITA

Date and place of Birth: January 3, 1896, Shambaugh, lowa

QUALIFICATIONS OF NOMINEE:

a) Degrees received

Kansas State College B.S. 1916
Kansas State College M.S. 1918
University of Wisconsin Ph.D. 1921

b) Membership in Honorary Academic Societies

c)

Phi Kappa Phi

Sigma Xi

Gamma Sigma Delta

Foreign Member of:

Royal Swedish Academy of Agriculture
Norwegian Academy of Sciences
Genetics Society of South Africa
National Academy of Sciences
National Medal of Sciences

Honors and Awards Received

1946 -~ Morrison Award, American Society of Animal Production

1956 - Portrait painted and hung, Saddle and Sirloin Club, Chicago, Illinois

1956 - Towa State University, Outstanding Faculty Citation

1957 -~ American Society of Animal Production, Honor Guest

1957 ~ Royal Agricultural College, Sweden, Honorary Doctor of Agriculture

1957 - University of Giessen, Germany, Honorary Ph.D.

1957 - Towa State University, Curtiss Distinguished Professor of Agriculture

1958 ~ Medal for Mathematics and Biology, Oslo, Norway

1958 - American Society of Animal Science, Honorary Fellow

1958 - Royal Danish Veterinary and Agricultural College, Copenhagen,
Denmark, Honorary Doctor of Agriculture

1958 -~ American Dairy Science Association, Borden Award

1960 - German Society of Animal Breeding, von Nathusius Medal

1964 ~ Michigan State University, Honorary L. L. D.

1965 - Mendel Memorial Symposium, Brno, Czechoslovakia, Mendel Medal

1965 -~ Order of Merit, Republic of Italy

1965 - American Society of Animal Science, Genetics Award

1966 - Distinguished Service Award, American Dairy Science Association

1966 - Italian Republic, Official Knight of the Order of Merit



Jay L. Lush 69

1967 - Member, National Academy of Sciences

1968 - National Medal of Science Award

1969 - University of Illinois, Honorary Doctorate

1969 - Portrait hung in Dairy Shrine Club

1969 - Citation of Excellence, Poultry Breeders of America

1970 -~ University of Wisconsin, Honorary Doctorate

1971 - Swiss Federal Institute of Technology, Honorary Doctorate
1973 -~ Beef Improvement Federation, Beef Research Pioneer
1975 - Agricultural University of Norway, Honorary Doctorate

d) Professional Positions Held

1917-18 Kansas State College Fellow

1919-21  University of Wisconsin  Research Assistant
1921-29 Texas A & N College Animal Husbandman
1930-57  Iowa State University Professor

1957- Iowa State University Distinguished Professor

e) See Bibliography Attached

f) Education Contributions Other than Publications

Dr. Jay L. Lush was a pioneer in the application of genetics and statistics to animal
breeding problems. He established a graduate program in animal breeding at Iowa
State University beginning in 1930 which attracted students from many countries.
His graduates have become leaders in education, in research, in industry, and in
university administration. His book, “Animal Breeding Plans”, first published in
1937, was the standard collegiate text for many years and remains the classic text
in the field. His mimeographed notes, “The Genetics of Population” have been
widely used for graduate teaching all over the world since 1948.

Educational contributions made in short-time commitments away from Iowa
State University are as follows:

1941 -~ Brazil. Lecturing on population genetics and biometry at Vicosa.

1951 ~ Colombia, Chile, Peru. Survey of teaching and research in animal production
for Rockefeller Foundation.

1954 - India. Lecturing at New Delhi on biometrical techniques useful in
agriculture.

1966 - Argentina. Teaching and advising agricultural research workers.

g) Development or Improvement of Programs, Practices, and Products for the
Improvement of Food Sources

Dr. Lush can properly be called the father of modern animal breeding. Dr. Lush
made a primary contribution in clarifying the breeding systems and practices
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which permit maximum rates of genetic improvement in farm animals. His clear
insight into the roles of heredity, gene action and interaction, and the effects of
environment permitted him to develop methods of measuring the relative
importance of these sources. These results have been applied to poultry, swine,
beef cattle and dairy cattle in ways most suitable to the particular species and to
the economically important traits of each species. For example, family selection
has been of considerable use in improving egg production, progeny testing, and
artificial insemination in milk production, individual selection in growth rate for
beef and swine.

Dr. Lush has worked closely with breed organizations and public institutions in
developing plans for improved animal production. Some of the foreign assignments
to which he has devoted time and effort are as follows:

1934 - Denmark. Study and Analysis of the Danish Pig Progeny Testing System.

1948 - Great Britain. Survey of research in genetics and animal husbandry for
U.S.D.A.

1948 - Australia. Survey of research in animal production for C.S.I.R.O.

1951 - Paraguay. Developed cattle breeding plans in Paraguay for A.LD.

1961 - Argentina. Survey and plans for more efficient beef industry in Argentina.

h) Other Professional Contributions

Dr. Lush has served in an advisory capacity to U.S.D.A., to breed organizations, to
artificial insemination centers, and to many privately owned seed stock organizations
concerning problems of genetic improvement.

He has served as advisor to the Poultry Breeders Roundtable since its foundation
in 1952. This is an organization of commercial poultry seedstock producers which
meets annually to discuss genetic problems.

He became advisor to the American Hereford Association when dwarfism became
a problem in the US. beef industry in the early 1950’s. His suggestions and
recommendations were instrumental in bringing the problem under control without
greatly upsetting beef production.

His studies of the Danish Pig Testing System were important in establishing pig
testing systems which operated efficiently in the U.S., for example, averages from
the Towa Swine Testing Station in operation at Ames since 1958 indicate that ham
and loin as a percent of carcass weight has increased about three quarters of one
percent per year.

1) Service to Organized Groups Related to Food and Agriculture

Dr. Lush has served in official capacity with many national and private organizations
in positions involving responsibility to agriculture. These include U.S.D.A., Rockefeller
Foundation, C.S.I.R.O. in Australia, A.L.D. foreign agriculture, United Nations, F.A.O.,
C.AT.A.D.E. in Argentina, Poultry Breeders Roundtable, American Hereford
Association, Hoistein-~Friesian Record Association, and Ayshire Cattle Club.
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Inheritance in Swine. J. Hered. 12: 57-71 (1921).
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The Influence of Age and Individuality upon the Yield of Wool. Proc. Amer.
Soc. An. Prod. 1922, 105-109 (1922).

. The Practicability of the Milking Machine. Texas Sta. Circular 30. Inheritance

in Swine. (with E. N. Wentworth). J. Agric. Res. 23: 557-582 (1923).

L. Fattening Steers on Cottonseed Meal and Hulls with and without Corn. II.
The Influence of Age on Fattening Steers. (with J. M. Jones and J. H. Jones).
Texas Sta. Bull. 309 (1923).

The Influence of Individuality, Age and Season Upon the Weight of Fleeces
Produced by Range Sheep. (with J. H. Jones). Texas Sta. Bull. 31 (1923).
Twinning In Brahma Cattle. J. Hered. 15: 93-96 (1924).

“Double Ears” in Brahma Cattle. J. Hered. 15: 93-96 (1924).

The Influence of Individuality, Age and Season Upon the Weights of Fleeces
Produced by Angora Goats Under Range Conditions. (with J. M. Jones). Texas
Sta. Bull. 320 (1924).

Nature’s Score Card for Feeder Steers. Proc. Amer. Soc. An. Prod. 1924,
98-101 (1924).

The Possibility of Sex Control by Artificial Insemination with Centrifuged
Spermatozoa. J. Agric. Res. 30: 893-913 (1925).

Methods of Selecting Wool Samples in Shrinkage Studies. (with J. M. Jones).
Proc. Amer. Soc. An. Prod. 1925, 115-117 (1925).

Practical Methods of Estimating the Proportions of Fat and Bone in Cattle
Slaughtered in Commercial Packing Plants. J. Agric. Res. 32: 727-755 (1926).
Inheritance of Horns, Wattles, and Color in Grade Toggenburg Goats.
J. Hered. 17: 72-91 (1926).

How Much Accuracy is Gained by Weighing Cattle Three Days Instead of
One at the Beginning and End of Feeding Experiments. (with W. H. Black).
Proc. Amer. Soc. An. Prod. 1926, 206~210 (1926).

Rice Bran as a Feed for Dairy Cows. (with Fred Hale). Texas Sta. Bull. 352
(1927).

“Percentage of Blood” and Mendelism. J. Hered. 18: 351-367 (1927).

The Production of Clean Milk. (with Fred Hale). Texas Sta. Circular 48
(1927).

Practices and Problems Involved in Crossbreeding Cattle in the Coastal Plain
of Texas. Proc. Amer. Soc. An. Prod. 1927, 58-61 (1927).

A Statistical Interpretation of Some Texas Lamb Feeding Data. (with J. M.
Jones). Proc. Amer. Soc. An. Prod. 1927, 167-170 (1927).

Changes in Body Measurements of Steers During Intensive Fattening. Texas
Sta. Bull. 385 (1928).
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The Accuracy of Cattle Weights. (With F. W. Christensen, C. V. Wilson and
W. H. Black). J. Agric. Res. 36: 551~580 (1928).

The Use of Dressed Beef Appraisals in Measuring the Market Desirability of
Beef Cattle. (with W. H. Black and A. T. Semple). J. Agric. Res. 39: 147-162
(1929).

Atavism in Jersey Cattle. J. Hered. 20: 381-383 (1929).

Twins in Jersey Cattle. J. Hered. 20: 510-513 (1929).

The Inheritance of Cryptorchidism. (with J. M. Jones). Proc. Amer. Soc. An.
Prod. 1929, 57-61 (1929).

Interpreting Figures from Feeding Experiments. Proc. Assoc. Southern Agric.
Workers. 1929, 177-186 (1929).

“Duck-legged” Cattle on Texas Ranches. J. Hered. 21: 84-90 (1930).
Karakul Sheep. (with J. M. Jones and R. E. Dickson). Texas Sta. Bull. 405
(1930).

The Inheritance of Cryptorchidism in Goats. (with J. M. Jones and W. H.
Dameron). Texas Sta. Bull. 407 (1930).

Normal Growth of Range Cattle. (with J. M. Jones, W. H. Dameron and
O. L. Carpenter). Texas Sta. Bull. 409 (1930).

A Study of the Accuracy of Measurements of Dairy Cattle. (with O. C.
Copeland). J. Agric. Res. 41: 37-49 (1930).

Earlessness in Karakul Sheep. J. Hered. 21: 107-112 (1930).

“Nervous” Goats. J. Hered. 21: 242-247 (1930).

How Farm Animals Inherit. (A review of Christian Wriedt’s “Heredity in
Livestock”), J. Hered. 21: 306-308 (1930).

Interpreting the Results of Group Feeding Experiments. Proc. Amer. Soc. An.
Prod. 1930, 44-55 (1931).

The Number of Daughters Necessary to Prove a Sire. J. Dairy Sd. 14:
209-220 (1931).

Predicting Gains in Feeder Cattle and Pigs. J. Agric. Res. 42: 853-881 (1931).
Genetic Aspects of the Record of Performance Work with Swine. Proc. Amer.
Soc. An. Prod. 1931, 51-62 (1932).

The Ages of Breeding Cattle and the Possibilities of Using Proven Sires. (with
N. D. Lacy). lowa Sta. Bull. 290 (1932).

How Old are your Bulls and Cows and What Difference Does it Make?
(abridged edition of Iowa Sta. Bull. 290). (with M. D. Lacy). Iowa Sta. Bull.
290A (1932).

An Empirical Test of the Approximate Method of Calculating Coefficients
of Inbreeding and Relationship from Livestock Pedigrees. J. Agric. Res. 45:
565-569 (1932).

Twinning, Sex-ratios, and Genetic Variability in Birth Weight in Sheep. (with
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Relatives. (with J. E. Legates). J. Dairy Sci. 37(6): 744-753 (1954).
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Agricultural Statistics. 7: 7-22 (1955).

Dairy Cattle Genetics. J. Dairy Sci. 39(6): 693-694 (1956).

Changes in Type Classifications of Dairy Cattle. J. Dairy Sci. 39(7):
1015-1026 (1956).

Theoretical Consequences of Breeding for the Heterozygote in Intra and
Interbreeding Populations. p. 3-26 in Fifth Poultry Breeders Roundtable
(1956).

Studies on Bovine Ocular Squamous Carcinoma (“Cancer Eye”). (with David
E. Anderson and Doyle Chambers) (1957).

II. Relationship Between Eyelid Pigmentation and Occurrence of Cancer Eye
Lesions. J. An. Sci. 16: 739-746 (1957).

III. Inheritance of Eyelid Pigmentation. J. An. Sci. 16: 1007-1016 (1957).
Twinning in Dairy Cattle and its Relation to Production. J. Dairy Sci.
40: 1430-1436. (with C. E. Meadows) (1957).

Effect of Inbreeding on Production in Holsteins. J. Dairy Sci. 41: 105-113.
(with C. N. von Krosigk) (1958).

Practical Application of Performance Testing. The Shorthorn World. 43(11):
44 and 318-321 (1958).

Genetics in Plant and Animal Breeding. (Translated Title). Tolvmandsbladet
30(10): 403~409. Copenhagen (1958).

Genetic Relations between Body Measurements at Three ages in Holsteins.
J. Dairy Sci. 41: 1045-1049. (with D. W. Blackmore and L. D. McGilliard)
(1958).

Relationships between Body Measurements, Meat Conformation, and
Milk Production. J. Dairy Sci. 41: 1050-~1056. (with D. W. Blackmore and
L. D. McGilliard) (1958).

Genetic and Environmental Portions of the Variation among Herds in Butterfat
Production. J. Dairy Sci. 42: 115-122. (with F. Pirchner) (1959).

Making Use of New Knowledge about Basic Principles. pp. 141-155, Eighth
Poultry Breeders’ Roundtable (1959).

Controls for Selection Experiments. pp. 46-55 in Proc. NC-1 Technical
Committee Meeting at Ames, July 23-24. Mimeo (no reprints) (1959).
Improving Dairy Cattle by Breeding. I. Current Status and Outlook.
J. Dairy Sci. 43: 702-706 (1960).

Accuracy of Partial Trapnest Records. Poultry Science. (with John D. Wheat)
(1960).
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143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Practical Application of Performance Testing. Gulf Coast Cattleman. 26(7):
6-8 (1960).

How Selection May Change a Mendelian Population. Quart Review of Biology.
35(3): 221-223 (1960).

Breeding (Animal). pp. 326-327 in: The McGraw-Hill Encyclopedia of Science
and Technology, 15 Volumes (1960).

Genetic Environmental Interactions. pp. 104-107 in Proc. of 1960 Tech.
Comm. Mtg., NC-1. July 25-27. Oklahoma. Mimeo (1960).

Scientific Problems of Recording Systems and Breeding Plans for Domestic
Animals. Lectures of II International Summer School, Sept. 12-27 at Nariensee,
Schriftenrejhe des Nax-Planck-Instituts fur Tierzucht und Tierernahrung
(1961).

Selection Indexes for Dairy Cattle, Sonderdruch aus zertschrift fur
Tierzuchtung und zuchtungsbiologie. 75: 249-261 (1961).

Animal Improvement and Adaptation. United Nations Conference on the
Application of Science and Technology for the Benefit of the Less Developed
Areas, Nov. 1962. (with Jorge de Alba) (1962).

Effects of Inbreeding on Size and Type in Hoistein-Friesian Cattle. J. Dairy
Sci. XLV 390-395. (with T. N. Sutherland) (1962).

Improving Agriculture Through Genetics. Proc. Annu. Mtg. Agric. Res. Inst.
Oct. 14-15, 1963. pp. 159-172 (1963).

Population Genetics, The Voice of America Forum Lectures, Agricultural Series
4, pp. 1-11 (1963).

The Importance of Quantitative Genetics for Animal Breeding. Tijdschrift
voor Diergeneeskunde. 22: 1592-1598 (1964).

Genetic and Environmental Factors in Dairy Sire Evaluation. III. Influence of
Environmental and Other Extraneous Correlations among the Daughters.
J. Dairy Sci. XLVIII: 356~360. (with B. Bereskin) (1965).

Ways of Utilizing Heterosis in Animal Breeding. Crencia E Cultura. 19:
221-222 (1967).

Importance of Family Structure in the Dairy Cattle Population. Symposium
on Dairy Cattle Breeding. J. Dairy Sci. 51: 296-306 (1967).

Genetic Progress Through Selection in a Closed Herd of Indian Cattle.
J. Dairy Sci. 51: 1059-1064. (with R. M. Acharya) (1967).

Importance of Bull x Herd-Year-Season Interaction in Milk Production. J.
Dairy Sci. 50: 1703-1707. (with D. J. Kelleher and A. E. Freeman) (1967).
Genetic and Biometric Foundations of Populations. J. Hered. 59: 357-359
(1968).

Genetic Unknowns and Animal Breeding a Century After Mendel. Transactions
of the Kansas Academy of Science. 71: 309-314 (1968).
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161.

162.

163.

164.

165.

Animal Breeding in the Age of A.l. “Animal Breeding and Application, present,
and future.” pp. 8-25. (North America). Mimeo. (Sponsored jointly with
Univ. Wisconsin) (1968).

Research in Animal Production, its Past Accomplishments and Present
Prospects. pp. 45-65. (In Bull. 160. 38th Jahrgang 38. The centenary of the
Abteilung fur Landwirtschaft an der Eidegenossischen Technischen
Hochschule, Zurich. June 25-26, 1971.

Early Statistics at Iowa State University. Chap. 13 (p. 221-226 in the book,
“Statistical Papers in Honor of George W. Snedecor.” ISU press (1972).
Teaching Animal Breeding and Teaching Graduate Students. An. Breeding
and Genetics Symposium. pp. 78-88. (By the American Society of Animal
Science and the American Dairy Science Assoc.) (1972).

Response to the Dedication of the Jay L. Lush Auditorium. Iowa State Journal
of Science. 48(4): 281-284 (1974).
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Karl Maramorosch

Rutgers University
New Brunswick, N.J., USA

e

1980 — for his pioneering and
wide-ranging studies on interactions
between insects and disease agents
in plants.

BIOGRAPHICAL INFORMATION

Born on January 16, 1915, Vienna Austria. Diploma in Agricultural Engineering
(M.Sc. Equivalent in Entomology) from Agricultural University (SGGW), Warsaw
Poland 1938.

Came to the United States in 1947. Naturalized US citizen in 1952.

Ph.D. in Botany and Plant Pathology, Columbia University, New York, 1949.

Positions

Rockefeller University, New York City, from Assistant to Associate Professor,
1949-1961.

Boyce Thompson Institute for Plant Research, Yonkers, New York from
Senior Entomologist to program Director on Insect Physiology and Virology,
1961-1974.

Rutgers- The State University of New Jersey, Professor II (Distinguished Professor)-~
1974 - until now; Named Professor (Robert L. Starkey Professor of Microbiology)
1983 - until now; Adjunct Professor of Entomology 1985 - until now.
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Visiting Professorship

1) Wageningen Agric. University, Netherlands 1953.

2) Cornell University 1957.

3) Agric. University, Bucharest, Romania 1964.

4) Agric. University, Skierniewice and Warsaw (SGGW), Poland 1964.

5) Rutgers University 1968.

6) Fordham University, NY 1972.

7) Fulbright Senior Prof. Yugoslavia 1972 and 1977.

8) Agric. University, Bangalore, India 1979.

9) Dist Senior Prof. Hokkaido University, Sapporo, Japan 1980.
10) Fudan University, Shanghai, China 1982.
11) Justus Liebig University, Giessen, Germany 1983.

Professional Affiliations

1) American Phytopathological Society (Fellow).
2) Entomological Society of America (Fellow and Honorary Member).
3) Indian Virological Society (Honorary Fellow).
4) American Association for the Advancement of Science, AAAS (Fellow).
5) New York Academy of Sciences (Fellow).
6) New York Academy of Sciences (Recording Secretary, 1960-1962).
7) New York Academy of Sciences (Vice-President, 1961-~1963).
8) National Academy of Sciences, India (Honorary Fellow).
9) Leopold ma Academy, Germany.
10) Microscopy Society of America.
11) International Organization for Mycoplasmology.
12) Society for Invertebrate Pathology.
13) Society of In Vitro Biology.
14) American Council on Science and Health (Board of Science and Policy
Advisors).
15) International Association for Research on Medicinal Forest Plants (President).
16) Phi Beta Kappa Award in Science Commiittee.
17) Tropical Medicine and Parasitology USPH-NIH Panel (1971-1976).
18) American Institute of Biological Sciences
19) American Society of Virology.

Honors and Awards

1) Magna cum Laude Diploma, Agric University (SGGW) Warsaw, Poland
1938.

2) Predoctoral Fellow, American Cancer Society, Columbia University 1947-1949.

3) Cressy Morrison Prize, New York Academy of Science 1951.
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4)
5)
6)
7)

8)
9)
10)
1
12)

13)
14)
15)
16)

17)
18)

19)
20)
21)
22)

23)

24)
25)
26)
27)
28)
29)
30)
31)

32)
33)

34)

35)

New York Academy of Science, Recording Secretary 1961.

New York Academy of Science, Vice President 1962-1963.

Lalor Foundation Senior Research Award 1955.

American Association for the Advancement of Science, AAAS Prize and
Campbell Medal 1958.

Honorary Member, Mendel Society 1963.

Member, Leopoldina Academy 1971.

Honorary Fellow, National Academy of Science, India 1979.

Member of Executive Committee of Virus Classification 1966-1968.
President of Executive Committee of Virus Classification, First (1969), Second
(1973), Third (1977) and Fourth (1982) International Comparative Virology
Conferences.

Senior Fuibright-Hays Professorship, Yugoslavia 1972 and 1977.

Award of Merit, American Phytopathological Society (APS) 1954.

Fellow of the American Phytopathological Society (APS) 1972.

Fellow of the American Association for the Advancement of Science, AAAS
1955.

President of the Tissue Culture Association North Eastern Branch 1980.
Entomological Society of America (ESA)—Ciba-Geigy National Award in
Agriculture 1976.

Wolf Prize in Agriculture 1980.

Jurzykowski Prize in Biology 1981.

American Institute of Biological Sciences, Distinguished Service Award 1983.
NIH Fogarty International Center-Biomedical Exchange Program with Poland
Award 1985.

Japan Society for Promotion of Science Distinguished Professorship, Hokkaido
University, Japan 1980.

American Society for Microbiology Honorary Lectureship Award 1978.
Award of Asian Indians in America Award 1981.

Indian Virological Society Honorary Fellow, 1987.

Santokhba Durlabhji Award, Jaipur, India 1993.

Waksman Award and Medal, Theobald Smith Society 1978.

Named Professorship at Rutgers University 1983.

President of International Association of Medicinal Forest Plants 1991.
Founders Lecturer in the Society for Invertebrate Pathology, Adelaide, Australia
1990.

Founders Honoree, Sapporo 1998.

International Organization of Mycoplasmologists Recognition Award, Sydney,
Australia 1998.

Distinguished Lifetime Achievement Award from the Society of In Vitro Biology
2001.

L.O. Howard Distinguished Achievement Award, Entomol. Soc. America, 2006.
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Visiting Professorships

During several visits to the International Center for Insect Physiology (ICIPE) in
Nairobi and Mbita Point, Kenya, Professor Maramorosch taught about novel insect
control measures using insect cell culture.

In the former Soviet Union, he lectured and consulted in the Republics of
Russia, Armenia and Uzbekistan.

As an invited Guest Professor at Fudan University in Shanghai, China, he lectured
on applications of invertebrate cell culture.

Maramorosch’s fluency in seven languages was very helpful in his international
activities, When the Justus Leibig University in Giessen, Germany invited him, he
lectured there in German. In Romania, as a guest of their Academy of Sciences, he
made use of knowledge of Romanian, acquired during his years as civilian internee
during World War II in that country. In St. Petersburg, Moscow, Yerevan and
Tashkent, he lectured in Russian, and in Poland in Polish.

Maramorosch’s creativity has been demonstrated throughout his career. His
lecturing commitments often took him outside the U.S. borders. He has tremendous
energy to meet people from around the world, to learn new cultures, and to pass
on his knowledge wherever he steps. His passion for science and for learning is his
inspiration. Numerous postgraduate associates from around the globe owe their
own enthusiasm to having been fortunate enough to spend time in his laboratory.

Professor Karl Maramorosch has served the discipline of entomology and plant
pathology with uninterrupted distinction across a span of seven decades. His
hundreds of scholarly publications document the remarkable scientific journey of
one of the giants and icons of entomology. He has gained true world renown in
insect pathology, plant-insect vectors, insect cell culture, and virology. To have
contributed to such a breadth of disciplines is notable but to have had substantial
impact in each is extraordinary.

Research Interests and Expertise

The study of interactions between pathogens, vectors, and hosts, and the emergence
of “new” infectious diseases during the past decades has seen a large expansion of
information on viral genetics, molecular biology, and pathogen evolution. Polymerase
chain reaction has provided a sensitive tool for the detection of pathogen
components. Prevention of vector-borne diseases by botanical compounds such
as derivatives of neem (Azadirachta indica) and biological control of pests and
vectors were studied. Invertebrate cell culture became an area of special interest.
Contributions were made to comparative virology, spiroplasma and phytoplasma
pathogens, biotechnology and environmental safety, and emerging infectious
diseases.
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RECENT PUBLICATIONS (SINCE 1996):

Maramorosch, K. 1996. The cadang-cadang disease of palms. In Forest Trees
and Palms: Diseases and Control. S.P. Raychaudhuri and K. Maramorosch, eds.
Science Publishers, New Hampshire: 309-318.

Maramorosch, K. 1996. Lethal yellowing disease of palms. In Forest Trees and
Palms: Diseases and Control. S.P. Raychaudhuri and K. Maramorosch, eds. Science
Publishers, New Hampshire: 253-265.

Maramorosch, K. 1997. Mites (Acarina: Eriophyoidea) as vectors of plant
pathogens. In: Ecology and Evolution of Plant-Feeding Insects in Natural and
Man-Made Environments. Anantharayanan Raman, ed. Backhuis Publishers,
Leiden, The Netherlands: 197-201.

Maramorosch, K. 1998. Punta morada de Ia papa (Potato purple top wilt)
Memoirs Potato Symposium, Toluca, Mexico, Conferencias magistrales. 12 pp.
Maramorosch, K. and Adlakha, K. 1998. Natural products from medicinal forest
plants: Prospects for mutual agreements between industrialized and developing
countries. In: Prospects of Medicinal Plants. P.L. Guatham et al., eds. Indian
Society of Plant Genetic Resources, New Delhi: 52-58.

Maramorosch, K. 1999. Conservation of threatened medicinal forest plants.
Technology 6: 269-273.

Maramorosch, K. 1999. Ecologically disturbed forests linked to new emerging
human diseases. In: Biotechnology and Plant Protection in Forestry Science.
S.P. Raychaudhuri & K. Maramarosch, eds. Science Publishers, Enfield, NH:
253-258.

Maramorosch, K. 1999. Suggestions for lethal yellowing and cadang-cadang
disease prevention. Acta Horticulturae 486: 141-148.

Maramorosch, K. 1999. The discovery of 2-4D. International J. Tropical Plant
Diseases 15: 7-15.

Maramorosch, K. 1999. Neem for reforestation. In: Proceedings Neem
Conference, Gaton College, Australia, R.P. Singh and R.C. Saxena, eds. Science
Publishers, Enfield, NH: 11-20.

Maramorosch, K. 1999. Leathopper and plant hopper rearing. In: Maintenance
of human, animal, and plant pathogen vectors. K. Maramorosch & F. Mahmood,
eds. Science Publishers, Enfield, NH: 194-211.

Maramorosch, K. 1999. The early history of invertebrate cell culture. In Vitro
Report 33: 1-6.

Maramorosch, K. & Hillman, B. 2000. Plant Disease Resistance: Natural
mechanisms and engineered resistance. In: Encyclopedia of Microbiology, Second
Edition. Joshua Lederberg, ed. Academic Press, Vol. III: 662-675.
Maramorosch, K. 2000. The end of polio?. The Sciences, Sept. & Oct. 2000:
48.
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e Maramorosch, K. 2002. The neem tree — source of unique natural products
for integrated pest management, medicine, and other purposes. H. Schmutterer,
ed. 893 pp. Neem Foundation, Vitnagar, Mumbal, India. Foreword.

e Maramorosch, K. 2002. Diseases and pathogens of Mollusca. McGraw-Hill
Encyclopedia of Science & Technology, 9th Ed.: 393-397.

e Maramorosch, K. 2004. The phantom vector of an emerging viroid. In: Life
Sciences for the 21st Century. Ehud Keinan et al., eds. VCH- Viley: 297-303
Science at the Turn of the Century. Ehud Keinan, ed.

e Perez, B.A., Barreto, D. and Maramorosch, K. 2004. Hop and olive diseases.
In: Crop Management and Postharvest Handling of Horticultural Products.
Vol. IV- Diseases and disorders of fruits and vegetables. Ramdane Dris et al.,
eds. Science Publishers, Enfield, NH, USA: 289-303.

e Granados, R.R. and Maramorosch, K. 2004. Molecular engineering and biology
of invertebrate cell culture: a tribute to Dr. Thomaas Grace and Prof. Shangyin
Gao. SIP Newsletter 37: 3.

e Maramorosch, K. and Perez, B.A. 2005. Cuscuta: possible role in emerging
virus diseases. Abstracts, IX Plant Virus Epidemiology Symposium, Lima, Peru.

e Maramorosch, K. 2005. Women pioneers of invertebrate cell culture. SIP
Newsletter 38: 39-40.

e Maramorosch, K. 2006. Peeping into the past: Pioneers in Plant Protection.
Leslie C. Coleman (1878-1954). Indian J. Plant Protection 34: 145-146.

e  Maramorosch, K. 2006. Lindsay M. Black (1907~1997). Indian J. Plant Protection
34: 146-147.

e Raychaudhuri, S.P. and Maramorosch, K. 2006. William Conway Proce
(1906-1991). Indian J. Plant Protection 34: 150-151.

e Maramorosch, K. 2006. Radcliffe Nathan Salaman (1874~1955) Indian J. Plant
Protection 34: 148.

e Maramorosch, K. 2006. Kenneth M. Smith (1892-1981). Indian ]J. Plant
Protection 34: 148-149.

e Maramorosch, K. 2006. Helen Purdy Beale: Pioneer of Plant Virus Serology.
(1893-1976). Indian J. Plant Protection 34: 149-150.

e Maramorosch, K. 2007. Viruses, vectors, and vegetation: an autobiography.
Advances in Virus Research 70: 1-31.

e Maramorosch, K. 2007. Emergence of new phytoplasma and virus diseases.
Abstracts, 10th Plant Virus Epidemiology Symposium: Controlling Epidemics of
Emerging and Established Plant Virus Diseases — The Way Forward. ICRISAT,
Hyderabad, India: 16.

e Maramorosch, K. 2007. Foreword. International Phytoplasmologist Working
Group, Bologna, Italy. Assunta. Bertaccini and Stefano Maini, eds. Bulletin of
Insectology 60 (2), December 2007: 99.
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Books from 1962-2006:

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Biological Transmission of Disease Agents. Maramorosch, K., ed. Academic
Press. 192 pp. 1962.

A Survey of Coconut Diseases of Uncertain Etiology. Maramorosch, K., FAO,
Rome 1964.

Insect Viruses. Maramoroach, K., ed. Springer. 192 pp. 1968.

Viruses, Vectors and Vegetation. Maramorosch, K., ed. Wiley- Interscience.
666 pp. 1969.

Methods in Virology, 8 Volumes. Maramorosch, K. and Koprowski, H., eds.
Academic Press. 1967-1984.

Comparative Virology. Maramorosch, K. and Kurstak, E., eds. Academic Press.
584 pp. 1971.

Mycoplasma and Mycoplasma-Juice Agents of Human, Animal and Plant
Diseases. Maramorosch, K., ed. New York Academy of Sciences. Annal # 225,
532 pp. 1973.

Viruses, Evolution and Cancer. Kurstak, E. and Maramorosch, K., eds. Academic
Press. 813 pp. 1974.

Invertebrate Immunity. Maramorosch, K. and Shope, R.E., eds. Academic Press.
365 pp. 1975.

Tropical Diseases of Legumes. Bird, J. and Maramorosch, K., eds. Academic
Press. 171 pp. 1975.

Advances in Virus Research. 12 volumes. Lauffer, A.H., Smith, K.M., Bang, F.B.
and Maramorosch, K., eds. Academic Press. 1973-1982.

Invertebrate Tissue Culture: Research Applications. Maramorosch, K., ed.
Academic Press. 393 pp. 1976.

Invertebrate Tissue Culture: Applications in Medicine, Biology and Agriculture.
Kurstak, E. and Maramorosch, K., eds. Academic Press. 398 pp. 1976.

The Atlas of Insect and Plant Viruses. Maramorosch, K., ed. Academic Press.
478 pp. 1977.

Aphids as Virus Vectors. Harris, K.F. and Maramorosch, K., eds. Academic
Press. 559 pp. 1977.

Viruses and environment. Kurstak, E. and Maramorosch, K., eds. Academic
Press. 677 pp. 1978.

Practical Tissue Culture Applications. Maramorosch, K. and Hirumi, H., eds.
Academic Press. 426 pp. 1979.

Leathopper Vectors and Plant Disease Agents. Maramorosch, K. and Harris,
K.F., eds. Academic Press. 654 pp. 1979.

Invertebrate Systems iz vifro. Kurstak, E., Maramorosch, K. and Dubendorfer,
A., eds. Elsevier-North Holland Biomedical Press. 598 pp. 1980.

Vectors of Plant Pathogens. Harris, K.F. and Maramorosch, K., eds. Academic
press. 467 pp. 1980.
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Vectors of Disease Agents: Interactions with Plants, Animals and Man.
McKelvey, J.J., Eldridge, B.F. and Maramorosch, K., eds. Praeger. 243 pp. 1980.
Plant Diseases and Vectors: Ecology and Epidemiology. Maramorosch, K. and
Harris, K.F., eds. Academic Press. 368 pp. 1981.

Mycoplasma Diseases of Trees and Shrubs. Maramorosch, K. and Raychaudhuri,
S.P., eds. Academic Press. 362 pp. 1981.

Pathogens, Vectors, and Plant Diseases: Approaches to Control. Harris, K.F.
and Maramorosch, K., eds. Academic Press. 310 pp. 1982.

Advances in Cell Culture. 5 volumes, (I-V) Maramorosch, K., ed. Academic
Press. 1981-1987.

Advances in Cell Culture. Vols. VI and VII. Maramorosch, K. and Sato, G.H.,
eds. Academic Press. 1988-1989.

Mycoplasma and Allied Pathogens of Plants, Animals and Human Beings.
Govindu, H.C., Maramorosch, K., Raychaudhuri, S.P. and Munlyappa, V., eds.
Univ. Agric. Sciences, Bangalore, India. 118 pp. 1981.

Invertebrate Cell Culture Applications. Maramorosch, K. and Mitsuhashi, J.,
eds. Academic Press. 245 pp. 1982.

Advances in Virus Research. Two volumes (Nos. 28 and 29). Lauffer, A.M.
and Maramorosch, K., eds. Academic Press. 1983 and 1984.

Subviral Pathogens of Plants and Animals: Viroids and Prions. Maramorosch,
K. and McKelvey, JJ., eds. Academic Press. 550 pp. 1985.

Viral insecticides for biological control. Maramorosch, K. and Sherman, K.E.,
eds. Academic Press. 809 pp. 1985.

Biotechnology in Insect Pathology and Cell Culture. Maramorosch, K., ed.
Academic Press. 511 pp. 1987.

Mycoplasma Diseases of Crops: Basic and Applied Aspects. Maramorosch, K.
and Raychaudhuri, S.P., eds. Springer Verlag. 456 pp. 1987.

Invertebrate and Fish Tissue Culture. Kurstak, E. Kuroda, Y. and Maramorosch,
K., eds. Springer 1988.

Biotechnology for Biological Control of Pests and Vectors. Maramorosch, K.
ed. CRC Press. 278 pp. 1991.

Viroids and Satellites: Molecular Parasites at the Frontier of Life. Maramorosch,
K., ed. CRC Press. 174 pp. 1991.

Plant Diseases of Viral, Viroid, Mycoplasma and Uncertain Etiology.
Maramorosch, K., ed. Oxford and IBH. 190 pp. 1992.

Arthropod Cell Culture Systems. Maramorosch, K. and McIntosh, A.H., eds.
CRC Press. 236 pp. 1994.

Insect Cell Biotechnology. Maramorosch, K. and McIntosh, A.H., eds. CRC
Press. 190 pp. 1994.

Forest Trees and Palms: Disease and Control. Raychaudhuri, S.P. and
Maramorosch, K., eds. Science Publishers, New Hampshire. 334 pp. 1996.
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41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Advances in Virus Research. Vol. 46 and 47. Maramorosch, K., Murphy, F.A.
and Shatkin, AJ., eds. 1996.

Advances in Virus Research. Vol. 48. Maramorosch, K., Murphy, F.A. and
Shatkin, AJ., eds. 1997.

Invertebrate Cell Culture: Novel Directions and Biotechnology Applications.
Maramorosch, K. and Mitsuhashi, J., eds. Science Publishers, New Hampshire.
296 pp. 1997.

Invertebrate Cell Culture: Looking Toward The Twenty First Century.
Proceedings of the IX International Conference on Invertebrate Cell Culture.
Maramorosch, K. and Loeb, M.J., eds. Society for In Vitro Biology, Columbia,
MD. 1997.

Advances in Virus Research. Vols. 49. Maramorosch, K., Murphy, FA. and
Shatkin, A.J., eds. Academic Press, New York. 1998.

Advances in Virus Research. Vols. 50 and 51. Maramorosch, K., Murphy, FA.
and Shatkin, AJ., eds. Academic Press, New York. 1998.

Advances in Virus Research. Vols. 52, 53, and 54. Maramorosch, K., Murphy,
F.A. and Shatkin, A]., eds. Academic Press, New York. 1999.

Maintenance of Human, Animal, and Plant Pathogen Vectors. Maramorosch,
K. and Mahmood, F., eds. Science Publishers, Enfield, NH. 1999.
Biotechnology and Plant Protection in Forestry Science. Raychaudhuri, S.P.
and Maramorosch, K., eds. Science Publishers, Enfield, NH. 1999.

Advances in Virus Research. Forty volumes, Nos. 30-70. Maramorosch, K.,
Murphy, F.A. and Shatkin, A.J., eds. Academic Press/Elsevier. 1987-2007.
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. FROM CHILDHOOD IN EUROPE TO AMERICA

When the suggestion was made to write my biographical chapter for
Advances in Virus Research, 1 did not realize how difficult a task this
would be—where to start, what to say, and what to omit? I decided to
start with my childhood and describe events in my life that inspired me to
become a virologist and that were responsible for my scientific career.
In the summer of 1914, shortly after World War I started and the
Tsarist army approached the family farm located in the village of Soroki
in the eastern part of Austria, my parents escaped to Vienna, the capital of
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the Austro-Hungarian Monarchy. There I was born in 1915. The farm did
not move, but the borders moved many times. The family estate found
itself under no less than seven different regimes: Austria, Poland,
Petlura’s Ukraine, Romania, again Poland, USSR, Nazi Germany, USSR,
and currently Ukrainian Republic.

My father, a graduate of the Vienna Agricultural University, started
Ph.D. studies in Halle/Saal, Germany in 1898 but after 1 year returned
home to manage a 4000 acres estate, Kamionki Wielkie near Kolomyja,
owned by my grandfather. Around 1900, the estate was sold and the
smaller farm, Soroki, was purchased. My father considered himself a
Pole of Jewish creed. My mother, born in Zagreb, Croatia, was an accom-
plished pianist and a linguist, fluent in German, English, French, Italian,
and Serbo-Croatian. My siblings, Alfred, 6 years older, and Karla Bronia,
5 years older, spoke only Polish with my father and only German with my
mother. I grew up into this system, not realizing that it was not usual for
everyone to speak only Polish to one’s father and only German to one’s
mother. I grew up bilingual and only realized this clearly when I left
home and started writing letters to my parents—my thoughts were in
Polish when I addressed my father, and German toward my mother, and
I'had to write not one, but two letters during my studies in Warsaw. I was
often asked how my parents spoke to each other. They spoke German
because, despite the great language skills of my mother, she could not
speak Polish without an accent, and it was, unfortunately, customary
in Poland to make fun of everybody who mispronounced Polish
words. My mother used Polish only when she went shopping or when
she spoke with people who helped at home, but never with friends or
visitors.

My third language was Ukrainian, which was spoken by all peasants
in the village where our farm was located. In high school I had 4 years of
Ukrainian and learned the Cyrillic script and some Ukrainian poetry by
Taras Shevchenko and Ivan Franko.

When I was 14 years old, my brother came home for his winter
vacation from Lwow (Lviv), where he was studying medicine. He told
me how his biology professor, Rudolf Weigl, invented a vaccine during
World War I that protected against exanthematous typhus. 1 was
completely fascinated, hearing how Professor Weigl was giving enemas
to individual body lice. Weigl infected the lice with Rickettsia prowazekii,
inserting glass micropipettes into their anal openings. Afterward he
maintained the inoculated lice on human volunteers for several days.
Subsequently, he removed the intestines from batches of 140 inoculated
lice, crushed the intestines in a tiny glass mortar with a few drops of
formalin, and obtained a single doze of his vaccine. Later I found out
that this was in Europe the only available vaccine against trench fever
until the end of World War II (Szybalski, 1999). The information about the
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currently used vaccine, developed by Harold Cox around 1940/1941, did
not reach Europe during the war because of Pearl Harbor.

My brother’s description of Weigl's work was spell binding and
I decided then to become a medical researcher and try experiments
similar to those carried out by the developer of the typhus vaccine.

I received my baccalaureate degree at the top of my class and applied
to the same Medical School in Lwow, where my brother had just
graduated. I was not accepted because of “‘numerus clausus,” as only 10
Jewish students were accepted every year—and I was not among the
lucky ones in 1933. I lost 1 year and remained at home, finishing my
piano studies. I was practicing every day, an average of 8 h, during my
12th year of piano study. By the end of the year, I graduated from the
Music Conservatory but realized that I would not become a famous
concert pianist to compete with Arthur Rubinstein, but, at best, a good
piano teacher. This did not appeal to me and, to the joy of my father,
I decided to follow in his footsteps and study agriculture. In 1934,
I applied to the Warsaw Agriculture University (SGGW) and I was
accepted without difficulty. After 4 years, I received the degree of
Agricultural Engineer (an MS equivalent).

Quoting Harold S. Ginsberg (1999) (Advances in Virus Research 54, p. 1),
“I'had the extremely good fortune to be in the right place at the right time,”
notjust once, but several times during the following years. On May 24, 1935,
I'joined a group of Jewish students of agriculture to visit the oldest Polish
agricultural experiment station, located in Pulawy near Lublin. The very
inexpensive trip to Pulawy was on the deck of an old boat on the Vistula
River. We arrived in early morning and the whole group walked through
the ancient park of the Czartoryski estate toward the station building.
Across came a very nicely dressed girl, with a book in her hand. She paid
no attention to the 20 students but when she passed me at the very end of
the group, she glanced for a fraction of a second at me. Her shiny black
eyes struck me and a colleague noticed the shock that I experienced. He told
me that he saw the same young lady in Warsaw in the company of the
chemistry student who joined our group, and he offered to help me meet
her that afternoon. During the following 3 years I was ““going steady”” with
Irene Ludwinowska and after I graduated in 1938, we got married.

We returned to the family farm where I worked till September 1939.
On September 1, World War Il started and by the middle of September the
western part of Poland was already occupied by the rapidly advancing
Nazi army. On September 17, the Soviet army entered from the east. Our
farm was 14 miles from the Romanian border and less than 200 miles from
the Soviet border. My wife and I decided to escape across the nearby
border to Romania. The nearest route was already occupied by Soviet
tanks and we proceeded to the town Kuty on the Czeremosz River to cross
the bridge linking Poland and Romania. However, the Polish authorities



Karl Maramorosch 93

4 Karl Maramorosch

prohibited civilians from crossing the bridge, permitting only uniformed
armed forces to flee. We were again lucky. A Polish major, Karol
Krzyzanowski, stopped his car and asked my pretty wife for directions
to the bridge. We offered to guide him and asked to be taken along in his
car, driven by a sergeant. Major Krzyzanowski agreed, and just before the
bridge ordered the sergeant to take the major’s overcoat from the trunk.
After I hastily put it on, the major removed his cap and placed it on my
head. Ilooked like a rather young Polish major—I was 24 years old. At the
bridge a Polish officer saluted, looked carefully into the car, and dictated
to his companion: ““Two majors, one sergeant.”” Then he asked: ““And who
is she?” Major Krzyzanowski replied: ““She is my wife. OK, proceed.”
A moment later we were on the Romanian side in the town of Vishnitza.

Night fell and the endless column of cars moved very slowly through
Romanian villages. Rumors were spreading that all officers and soldiers
will be placed in refugee camps. Shortly before midnight, we noticed
lights in a palatial home on top of a hill. I decided to separate from the
military convoy and tried my luck again. We thanked the major for
helping us and walked up the hill to the lighted home. The daughter of
the owner opened the door and very friendly took us upstairs to a
bedroom, then apologized that practically no food remained in the
house because more than 200 Polish refugees, now sleeping in the barn,
consumed everything during the evening. In the morning, we found out
that the lady mistook us for relatives of her husband, whom she expected
to arrive from Poland. The owner of the estate, Mr. Orenski, a gentlemen
farmer, was a known conductor and composer. The huge living room,
with two grand pianos and chandeliers, made an impression of a Holly-
wood setup. Then we met the charming son, Dr. Stefan Orenski, a micro-
biologist, who later became our close friend. He became one of my
associates after he was able to escape from Romania 20 years later.

Our “freedom’” lasted only 2 weeks. Polish civilian refugees were soon
confined to camps, located in several localities far from the border. The
first year we were in the town of Braila on the Danube, followed by
Craiova, where we survived till August 24, 1944, when Romania was
liberated by Marshall Malinowsky’s Third Army and the country came
under Soviet domination. We were able to move to Bucharest and
I enlisted at the university to obtain a Ph.D. degree. In 1946, a few weeks
before my final exam, the US Agricultural Attache helped us to escape
from Romania to Sweden. There I got a first preference immigration visa to
the United States, as ’skilled agriculturist.”

We were lucky, having survived the holocaust in refugee camps in
Romania, but my parents and my brother perished, as did my wife’s
parents, her sister, and 127 closest relatives living in the Polish cities of
Warsaw, Pulawy, and Czestochowa, in Vienna, Austria, and in Zagreb,
Croatia.



94 Wolf Prize in Agriculture

Viruses, Vectors, and Vegetation 5

In Stockholm, waiting to depart on the Swedish America line’s
old Drotningholm, I worked as volunteer at the Plant Protection Institute.
The Swedish plant virologist Dr. Daniel Lihnell helped me to improve my
rudimentary knowledge of English and one day he gave me the popular
book by Kenneth M. Smith, “Beyond the Microscope” (Penguin Edition).
Reading the story of the discovery of viruses and the current state of
knowledge of their nature was so interesting and stimulating as was,
many years earlier, Paul de Kruif’s “Microbe Hunters.”” I decided then
that I would become a virologist in the United States.

A few days after we arrived in New York, my wife was hired by the
New York Public Library, even though her knowledge of English was
very limited and she was unable to complete the form handed her at the
library’s admission office. She started at the world’s largest public library
as a page, but soon advanced, becoming eventually the Head of the
Searching Section in the Preparation Division. Her knowledge of seven
languages, her love of books, and her inherent ability to read extremely
fast were certainly among the assets that were helpful in her career.
Twelve years earlier, at the time we first met, she used to read two
books every day. At first I could not believe that she was actually reading
so fast, comprehending the contents, and remembering all the details.
I'tried to examine her, only to find that she actually knew the contents and
remembered all described details of the novels. In those days, speed
reading was not taught in Poland and it became popular in the United
States only after President Kennedy took speed reading instructions in the
White House.

Il. BROOKLYN BOTANIC GARDEN

My luck continued when I was hired as technician at the Brooklyn Botanic
Garden. My boss and first mentor was Dr. Lindsay M. Black (Fig. 1), who
had moved from the Rockefeller Institute Branch in Princeton to the
Botanic Garden a year earlier. He hired me to assist in his studies of
plant viruses transmitted by leafhopper vectors. I learned how to maintain
leathopper colonies and how to transfer individual leathoppers to test
plants. Catching the tiny insects and placing them on caged plants took
many hours every day. I figured out how to construct tiny cages and move
them rapidly from plant to plant, omitting the use of an insect-catching
device. The individual “leaf cages” saved 5-6 h of work every day and
Dr. Black suggested that I describe the method and publish it as sole
author. He corrected my manuscript and polished my Polish-English text
before I submitted it to the Journal of Economic Entomology. There Dr. Poos,
Editor in Chief of the journal, promptly rejected my paper and wrote
a personal letter, stating that entomologists are not interested in keeping
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Lindsay M. Black

FIGURE 1 Lindsay MacLeod Black. Photo by the author, 1949.

leafhoppers alive but are interested in destroying the pests. I was shocked
but my mentor consoled me and suggested to resubmit my paper to the
Journal of the New York Entomological Society. It was accepted and pub-
lished in 1951 (Maramorosch, 1951a). Twenty years later, I became Editor
in Chief of the Journal of the New York Entomological Society and remained
in that capacity for a dozen years.

After a few weeks, Dr. Black suggested that I should continue my
doctoral studies at Columbia University, and he gave me time off to take
courses and laboratory sessions. One day he suggested that I should
apply to the American Cancer Society for a predoctoral fellowship that
would pay $200 per month plus tuition at the university. When I read the
application form, I noticed immediately that it specified that the applicant
must be a US citizen. I was less than 1 year in the United States and thus
was at least 4 years from applying for US citizenship. Therefore, I put the
form aside and did nothing about it. A few days later Dr. Black asked me
whether I have filled out the form and when I replied that I could not do
this, he said, with a poker face: “Karl, I thought that you wanted to
become a scientist, but now I am disappointed.” I explained that I could
not fill out the form because it specified that the applicant must be a US
citizen. I was quite surprised when Dr. Black said: ““If you want to be a
scientist, you have to be accurate and logical. Filling out the form is one
thing, while being a US citizen is another. I can help you in filling out the
form. Simply add a first page, calling attention to the fact that you are not
yet a US citizen because you arrived recently, but you expect to become
one in four years.” While I did not believe that my application would be
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FIGURE 2 Wendell Meredith Stanley. Photo by the author, 1951.

considered, I followed my mentor’s advice and mailed the application.
On April 15, 1948, Dr. Black called me to his office and informed me that
he had received a phone call from Dr. Wendell M. Stanley (Fig. 2) and that
my application had been approved. Dr. Stanley was at that time a
reviewer of predoctoral applications at the American Cancer Society. He
stated that the formal notification would arrive in a few weeks. I remem-
ber the date because it was again one of the very important, lucky
moments in my life. We postponed having a child while we were in
refugee camps in Romania and, after arriving in the United States, our
financial situation was not conducive to starting a family. But Stanley’s
phone call changed our prospects drastically and precisely 9 months later,
our daughter, Lydia Ann, was born. Stanley not only crystallized TMV
but also indirectly was responsible for timing our very personal decision.

The predoctoral fellowship from the American Cancer Society and my
wife helped me financially to complete my studies at Columbia University
in less than 2 years. My Ph.D. diploma was signed by the President
of Columbia University, Dwight Eisenhower, before he became Harry
Truman’s successor in the White House.

My childhood dream to follow Weigl's lice experiments soon became a
reality, although not with lice nor with enemas of tiny insects. In Black’s
laboratory, I learned that in the 1930s Dr. H. H. Storey, FRS, in East Africa
successfully transferred a virus to corn leathoppers using needle inocula-
tion and extracts from diseased corn or from leathopper vectors (Storey,
1933). Dr. Black carried out similar transmissions using the aster yellows
pathogen, considered at that time to be a virus, and later recognized as
a phytoplasma (Black, 1953). Now I decided to try whether the Wound
tumor virus, studied by Black, could also be transmitted to leathopper
vectors by needle inoculation. I learned how to draw very thin glass
needles and I connected them to metal needles using various types of
glue (Maramorosch, 1951b). Virus transmission was successful and my
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FIGURE 3 Louis Otto Kunkel. Photo by the author, 1950.

first paper was published in Science (Maramorosch et al., 1949). The
mechanical virus transmission permitted the first titration of the Wound
tumor virus in subsequent experiments (Brakke et al., 1953). When I pre-
sented the experimental procedure at a seminar at Columbia University,
Dr. Black invited my future mentor, Dr. L. O. Kunkel (Fig. 3) from Rocke-
feller University, to listen to my presentation. It was again a lucky strike.

I constructed a temperature control box from World War II supplies
purchased in New York and studied the influence of temperature on the
intrinsic incubation period of the Wound tumor virus in leafhopper vectors
(Maramorosch, 1950). After finishing my Ph.D. studies at Columbia, I
applied to Dr. Kunkel and was accepted, becoming his last assistant in
his Department of Plant Pathology at Rockefeller University. Dr. Kunkel
headed the department where earlier, at the Princeton Branch of the
Rockefeller Institute, Drs. Wendell M. Stanley, Max A. Lauffer, W. C.
Price, Philip R. White, Lindsay M. Black, Francis O. Holmes, and a score
of other famous virologists had worked (Corner, 1964).

My title of assistant turned out to be just a formal title. Dr. Kunkel
never published jointly with others and when I asked him what he
wanted me to do, he replied that I can do whatever I wish, since I have
my own ideas. If I would come to him and ask for advice, he would do his
best to help, but I would have no boss and would be completely indepen-
dent. This wonderful situation of being completely independent
continued throughout my career, but I did not feel that, like Dr. Kunkel,
I would publish always as sole author. I tried to find postdoctoral associ-
ates who would know techniques, that I did not know, in electron micros-
copy, tissue culture, and other areas, and these associates permitted me to
advance more rapidly and obtain outside support from various sources.
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I started at Rockefeller University on July 1, 1949. Dr. Kunkel told
me that he will be away, taking a vacation for the first time in his life.
He suggested that I also should start by taking a vacation because work
during the summer, in hot greenhouses and laboratories that were not air-
conditioned, would be very difficult. I thought that Dr. Kunkel was
testing me and that he did not expect me to postpone my start for
2 months, till Labor Day. I eagerly began my work the following day,
despite the heat and high humidity that prevailed throughout the sum-
mer. I had no technician and did everything myself, including the
construction of cellulose insect cages. At the Brooklyn Botanic Garden,
Ilearned how to make them from cellulose nitrate sheets, but I was told by
the head of the Purchasing Department at Rockefeller that cellulose
nitrate cannot be brought to New York City because it was too flammable.
Instead, I was told to order cellulose acetate sheets. A shipment soon
arrived and I made numerous insect cages and started a large experiment.
A few days later, I noticed that my plants, covered by the new cages,
looked unhealthy. Shortly thereafter all plants died and the caged insects,
devoid of food, also died. I repeated the large test several times, but each
time the same happened and all caged plants died a few days after the
tests started. I struggled for 2 months, suffering in the hot greenhouses
and losing all plants and insects. At lunch time I mentioned my misfor-
tune to one of the chemists who offered to test the cellulose material in his
laboratory. It turned out that the plasticizer, diethyl phthalate, used to
make cellulose acetate sheets, was the culprit. Repeated washing in run-
ning water did not remove the toxicity. When I inserted a tiny piece of
the cellulose material into a jar with water and placed a goldfish in the jar,
the fish died within a few minutes. I described the toxic effect in Science
(Maramorosch, 1952b) and this early short paper became better known
than any of my later papers on viruses. Scores of reprint requests
were received and I had to order additional reprints for interested food
scientists and manufacturers.

Eventually I found out that Rockefeller University had a special permit
to bring cellulose nitrate to the buildings. This permit was obtained
earlier, when the Director, Nobel laureate Dr. Herbert Gasser decided to
purchase inexpensive, large quantities of cellulose nitrate photographic
film for his experiments in neurophysiology. When I substituted the
cellulose acetate with cellulose nitrate sheets to make new cages, I sus-
tained no further losses of plants. However, by the end of the year, I had
no publishable results. Again, help came from my former mentor,
Dr. Black. He and Dr. Myron Brakke published a paper and since they
used my technique of leathopper injection, they added me as an author to
their report (Brakke et al., 1953).

More important was the delay by Dr. Black in publishing his results of
a serial passage of the Wound tumor virus in leafthopper vectors, after I told
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him that I was carrying out a serial passage of the “aster yellows virus” in
insect vectors (Maramorosch, 1952a). I was just finishing my last, 10th
passage and Dr. Black decided that he would wait with his publication
until mine would come out. Can you imagine that occurring today?

In 1952, I described the multiplication of the aster yellows pathogen
(Maramorosch, 1952a) (considered at that time to be a virus, and in 1968
recognized as a phytoplasma) and I entered the detailed description of the
serial passage of the aster yellows ““virus” for the Cressy Morrison Prize
competition of the New York Academy of Sciences. My winning of this
prize started my intensive activities at the New York Academy, where I
became chair of the Microbiology Section, and later Recording Secretary
and Vice President. Work as a member of the committee responsible for
the organization of academy conferences gave me the experience in orga-
nizing later comparative virology and other national and international
conferences.

In 1952, I attended a New York Academy conference on virus
taxonomy. Among the invited participants were Dr. Kenneth M. Smith
from Cambridge and Sir Frederick C. Bawden (Fig. 4) Director of
the Rothamsted Experimental Station in Harpenden, Hearts, United
Kingdom. The two plant virologists were recognized as the world’s
leading authorities on plant viruses. I met both for the first time and

FIGURE 4 Frederick Charles Bawden. Photo by the author, 1952.
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FIGURE 5 Kenneth Manley Smith. Photo by the author, 1953.

I was very lucky when Sir Frederick agreed to visit me at Rockefeller
University the following day. Until then Sir Frederick was very skeptical
about the work of Professor Teikichi Fukushi in Japan, who was the first
to provide evidence for the multiplication of a plant pathogenic virus in
leafthopper vectors (Fukushi, 1935). My detailed presentation of 10 serial
passages of the aster yellows ““virus” in leafhopper vectors convinced Sir
Frederick that certain plant viruses were actually able to multiply in
invertebrate animals. He was working on the second edition of his semi-
nal textbook. Following his visit, he modified the part where he severely
criticized Fukushi. He inserted a paragraph describing my work and since
his textbook was very widely accepted it promoted my work worldwide.
In 1953, Dr. Kenneth M. Smith (Fig. 5) invited me to write a chapter for
Vol. 3 of “Advances in Virus Research” on the multiplication of plant
viruses in insect vectors (Maramorosch, 1955).

In December 1955, I presented a paper, dealing with my first attempt
to maintain the aster yellows ““virus” in tissue cultures of insect vectors
(Maramorosch, 1956) at the American Association for Advancement of
Science (AAAS) Annual Meeting in Atlanta, GA. My paper won one of the
two AAAS Prizes awarded that year. The other prize winner was my
former statistics professor from Warsaw’s Agriculture University, Dr.
Jerzy Splawa Neuman, the head of the Statistics Department at the Uni-
versity of California in Berkeley. When I read in the Atlanta newspapers
about it, I wrote to Professor Neuman, jokingly asking what the statistical
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probability was of a former professor and a former student of the Warsaw
Agriculture University to win the only two AAAS Prizes. Professor Neu-
man promptly replied that while it would seem highly unlikely to occur,
the fact that it happened indicated that the Warsaw “SGGW"’ University
was not a bad school.

In 1957, I flew to Hamburg, Germany, to participate in the Plant
Protection Congress. A week before my departure I hired a new techni-
cian and I tried to explain to her how to take care of the colonies of
leafhoppers and how to handle virus-free and viruliferous insects.
When I returned, I was horrified to find that my technician did not follow
my instructions and that she placed corn leafthoppers, Dalbulus maidis, on
aster yellows-infected China aster plants. I knew that corn leathoppers
could only survive on corn and teosinte and I thought that the corn
leafhoppers were misplaced in the morning when I returned. However,
the labels on the cages indicated that the insects were on the improper
plants for several days. Was the labeling also erroneous? I confronted
Miss Lynn Foster and found out that the labels properly indicated the
misplaced insects. To my great surprise, the corn leathoppers had not
died and flourished on aster yellows-diseased plants. When the ““mis-
placement” was repeated, I confirmed that exposure to aster yellows-
infected China asters, Callistephus chinensis, altered the survival abilities
of corn leathoppers. This finding could have implications in the emer-
gence of new plant diseases, but whether it was limited to phytoplasma-
caused diseases or also applied to plant virus diseases has not yet been
established. I lost track of my technician, Miss Foster, who was responsi-
ble for this important discovery. She eloped soon afterward, to get
married to her boyfriend, drafted into the Air Force.

I described the beneficial effect of the diseased plants on nonvector
insects (Maramorosch, 1958), but before my paper came out, the finding
became widely known thanks to an article published by Dr. Earl Ubell,
science editor of the Herald Tribune. Dr. Ubell read the title of the seminar
that I was to present at Rockefeller University. A day before the seminar he
visited me in my office and asked for the details. Although he made nonotes
during our conversation, his description, published the following day, was
completely accurate and better written than my own scientific article.
Newsweek followed with a brief description, based on Dr. Ubell’s article.

When Merck discontinued the production of gibberellic acid, I received
from them a leftover spray can with the compound. At the suggestion of
Dr. D. W. Woolley, who called my attention to the rediscovery of the action
of gibberellic acid on plants, I sprayed a number of aster yellows, corn
stunt, and wound tumor-diseased plants. The treatment resulted in
growth stimulation of the stunted plants, but it had no curative effect.
The results were published in Science (Maramorosch, 1957) and at the Crop
Protection Congress in Hamburg (Maramorosch, 1959). This was the first
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report of gibberellic acid treatment of ““virus-diseased plants.” A few years
later it became apparent that, while wound tumor was a virus disease, the
two other diseases were not viral, but phyto- and spiroplasma diseases.

lll. VIRUS NOMENCLATURE AND CLASSIFICATION

For several years I was actively involved in virus nomenclature and
classification (Maramorosch, 1974). My interest stemmed from the finding
that several leafhopper-borne viruses that were inducing plant diseases
were multiplying not only in plants but also in their invertebrate animal
vectors. The finding that little or no harm was observed in the virus-
carrying insects could suggest that these viruses originated as insect
viruses and over long periods of evolution became harmless to their
animal hosts, while their newer plant hosts were severely affected and
often killed. Should these viruses be considered as plant, or as insect,
viruses? Plant pathogenic viruses may exert a beneficial, or a harmful,
effect on their specific insect vectors (Maramorosch, 1968, 1969, 1970;
Maramorosch and Jensen, 1963). My popular article in Scientific American
(Maramorosch, 1953) also focused on these aspects. Incidentally, the
honorarium received for this article provided funds for my first movie
camera and my new hobby, that later changed to video photography.

I thought that the affinity of vector-borne viruses to certain plant or
animal hosts should not be used as a classifying criterion. The naming of
viruses was for a long time highly controversial, particularly the naming
of plant viruses. European colleagues opposed the use of Latin names for
many years and plant virologists had little, if any, contact with animal
virologists who created their separate system of virus nomenclature and
classification. Already in 1947, shortly before I came to the United States,
at the International Microbiological Congress in Copenhagen, it had been
approved that the bacterial code in its Latin form applies to viruses and
bacteria. This was also stated at the 1953 International Microbiology
Congress in Rome, which I attended. Yet, even in 1966, papers were still
being published in which disease organisms were described as belonging
“in between viruses and bacteria,” which Dr. Andre Lwoff pointedly
called complete nonsense, since an organism defined as a virus is entirely
different from one that is a bacteria. The International Committee of
Microbiological Societies appointed a provisional committee to deal
with the nomenclature of viruses and since then the nomenclature was
in the hand of a powerless committee, which could make recommendations
but these were not binding to anyone concerned. In 1963, Sir Christopher
Andrews as Chairman of the provisional committee dissolved it and
the International Committee for Virus Nomenclature (ICVN) was created
for the first time. This ICVN consisted of members nominated by all
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the National Microbiological Societies that belong to the International
Association of Microbiological Societies. For each of the 10 member
countries, 5 delegates were nominated. The United States representatives
were Drs. Harold S. Ginsberg, Chair, Jordi Casals, Karl Maramorosch,
Joseph L. Melnick, and William R. Romig. I was happy when Dr. Riley D.
Housewright, President of the American Society for Microbiology,
informed me of my election.

In 1966, a symposium was held in Moscow and two papers dealing with
plant viruses, Dr. B. D. Harrison’s and mine, met with a very lively discus-
sion. There were 600 virologists seated in the auditorium and another 200
were listening by shortwave receivers outside the hall. When the Executive
Committee was elected, only one plant virologist, Dr. A. J. Gibbs, was
included. He was in violent opposition to all proposals that were not in
conformity with his own postulates. Following the symposium, I decided to
devote my time to my laboratory research and field work and I lost interest
in the controversial fights between plant and animal virologists.

My luck continued at Rockefeller University when one day at lunch
Dr. Rene Dubos asked whether I knew of a virus that would be beneficial.
I replied that during the past centuries the smallpox virus was probably
beneficial, by marking afflicted women and making them homely and less
likely to fall pray to invading and raping enemy solders. This was not
what Dr. Dubos was interested in at that time. He told me that he was
working on an article describing how once variegated tulips became the
vogue in the Netherlands and how the “tulipomania” rewarded a few
families that knew how to transmit the variegation virus to healthy tulip
bulbs. A few days later, also in the Rockefeller lunchroom, Dr. Dubos told
me that he was requested to give a popular course on viruses at the New
School in Manhattan, but that he was too busy and suggested me instead
of him as a lecturer. A day later I was called by phone and offered the
teaching position. It involved 14 weekly 2-h lectures and the remunera-
tion was of considerable help. The students in the New School had a
variety of backgrounds. One was a microbiology professor at a medical
school, another was a nurse in a local hospital, but at the other end there
was a cashier at an A&P store and a barber who had no high school
education. The course was my first teaching experience and I learned
how to avoid technical terms when explaining viruses to a lay audience.

IV. COLD SPRING HARBOR

In 1951 Dr. Keith Porter, a leading cytologist, suggested that I apply to
Dr. Milislav Demerec, Director of the Cold Spring Harbor Laboratories,
for accommodations during the summer. Dr. George Palade, also a dis-
tinguished cell biologist at Rockefeller and later a Nobel laureate, was
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driving with Dr. Porter to take part in the June symposium and they took
me along, to see the beautiful location and to apply to Dr. Demerec
personally. With no written application and no formalities, the permis-
sion was granted and this stroke of good luck had a profound influence
on my career.

During the 1950s, I spent eight summers at the Cold Spring Harbor
Laboratories on Long Island, New York. Dr. Barbara McClintock permit-
ted me to use her greenhouses while she was working outdoors with corn
(Zea mays). Each year at the end of August, Dr. Alfred Hershey organized
a bacteriophage symposium for invited bacterial virologists. Although I
did not work on bacteriophages, I was permitted to attend these meetings,
where as yet unpublished findings were presented by the virologists.
Throughout the summers, Drs. Max Delbruck, Salvator Luria, and Ernst
Mayr were working in Cold Spring Harbor, lecturing, and socializing
with the small group of scientists. Dr. Luria was working on his textbook
on viruses and I was greatly impressed watching him dictate into a tape
recorder each morning, and then mailing the tape to his secretary in
Urbana for typing. When the typed version came back to Cold Spring
Harbor, Dr. Luria made small corrections and each chapter was ready for
publication. Few times he asked me for comments and when the book was
published, he donated a copy to me and I found that he acknowledged my
reviewing of a couple of chapters in his book.

One day Dr. Luria suggested that I should invite Japanese postdoc-
toral scientists to my laboratory and he added: “Get a good Japanese
postdoc, but never more than one. You will rapidly advance with your
work, but if you get more than one Japanese associate, you will no longer
have any time with your daughter and your wife, because you will try to
keep up with your Japanese postdocs and spend 7 days a week in the lab.”
I remembered the first part of Luria’s suggestion and followed it when I
left Rockefeller University in 1961 and moved to the Boyce Thompson
Institute. But I did not follow the advice concerning the limitation of
invited Japanese postdocs. I soon found out how correct Luria was
when he told me never to get more than one Japanese coworker at a
time. When I got three Japanese associates at the same time, my own
working habit changed as I felt compelled to keep up with my Japanese
coworkers.

Thanks to Dr. McClintock’s generosity in Cold Spring Harbor where
she permitted me to use her greenhouses during the summer, I could
carry out an experiment in which I injected antibiotics into abdomens of
leathoppers, exposed to presumptive viruses of aster yellows and corn
stunt. I used penicillin, streptomycin, and tetracycline, convinced that the
causative agents of the two plant diseases were viruses. Penicillin and
streptomycin injections did not prevent transmissions, but tetracycline-
injected leafthoppers failed to infect the exposed seedlings. Convinced that
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tetracycline has no effect on viruses, I did not believe the results of the
tests, and assumed that the failed transmission was due to the heat in the
greenhouses. I did not repeat the experiment after I returned to the Rocke-
feller greenhouses and I published the results and my wrong conclusion
in the Transactions of the New York Academy (Maramorosch, 1954). Had I
repeated the tests, I would have found that not the summer heat but
tetracycline interfered with the presumptive viruses. Ten years later, my
Japanese colleagues in Tokyo discovered the phytoplasma nature of the
aster yellows disease, but I missed the boat.

V. THE CADANG-CADANG DISEASE

A Food and Agriculture Organization assignment in the Philippines in
1960 was an eye opener to a very important, different, and most interest-
ing world. I was expected to find the vector of the presumptive virus that
had already killed 30 million coconut palms on Luzon and nearby islands
(Maramorosch, 1961). While trying to find an insect vector, I learned also
first hand about people in the Philippines. I made the decision to combine
future laboratory basic research with applied field work to increase food
and fiber production in developing countries.

In the Philippines, I was not able to find a vector of the palm disease but
I became well acquainted with numerous owners of larger and smaller
coconut plantations. One observation which I made, but did not dare to
publish in my final FAO report, had to wait 14 years before it made some
sense. I found that palm owners, who spoke the local Bicolano language,
were losing their palms to the cadang-cadang disease, while owners
who spoke Tagalog, the official Philippine language, had healthy palms.
The spread of the disease seemed halted at the provinces where Tagalog
was the predominant language, sparing completely areas close to Manila
and Los Banos. Of course, I did not dare to mention that the virus, or
its vector, seemed to distinguish whether the palm owners used one
or another language, but the consistent correlation was striking and
puzzling.

Fourteen years passed before the viroid cause of the cadang-cadang
disease was established by the Australian virologist Dr. J. W. Randles
(1975). Almost all viroids require humans to spread from plant to plant
and only Avocado blotch is transmitted by pollen. The transmission of
cadang-cadang viroids seemed linked to the Bicolano-speaking planta-
tion workers and the contamination of their tools used to make incisions
in the palms and the flowers of the trees. Bicolano plantation owners were
hiring Bicolano-speaking workers, while plantation owners who spoke
Tagalog employed “‘their own”” Tagalong workers. Apparently, one
group carried viroid-contaminated ““bolos” (machetes), while the other
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did not. It would seem easy to stop the spread of the cadang-cadang
viroid by dipping the cutting tools of plantation workers in a calcium
chloride solution (Maramorosch, 1985, 1993). As far as I know, this has not
been implemented and more than 50 million palms have been destroyed
by cadang-cadang in the Philippines (Maramorosch, 2004). Losses are
partially alleviated by replanting with susceptible, but earlier maturing,
coconut palms.

VI. DARK CLOUDS ON THE HORIZON

Not everything was rosy during my last year at Rockefeller University.
When I asked President Detlev Bronk about my future at the University, he
first congratulated me to my AAAS Prize but then said that the study of
virology was declining all over the world and that it reached its peak in
1935, when Stanley crystallized TMV. “It no longer is an important
science,” he said. Therefore in the US National Academy, where
Dr. Bronk was the President, botany, zoology, chemistry, physics, history,
mathematics, and so on were represented, but there was no virology.
Although my work was interesting and important, it did not fit into his
university and he, as university president, decided to remove both plant
and animal virology from Rockefeller University. Dr. Igor Tamm was
heading animal virology at that time and Dr. Bronk mentioned him as
well as the group in which I and Dr. F. O. Holmes were working with
plant viruses. When I got up to leave the President’s office, I could barely
walk. In the corridor, the newly appointed vice president, Dr. Douglas
M. Whittaker, met me and noticed that I looked sick. He put his arm
around my shoulder, took me to his office, and asked whether I was ill.
I repeated, almost verbatim, what I was told by Dr. Bronk. Dr. Whittaker
assured me that my position was secure and he tried to console me. Just
that week I received an invitation to go to the Philippines for 6 months,
to work on the devastating cadang-cadang coconut palm disease that
was believed to be caused by a virus. Dr. Whittaker told me that there
was a recent precedent of a leave of absence request and that he, and
not Dr. Bronk, could therefore give me permission to take a paid leave
of absence for the UNDP consultancy in the Orient. The precedent was
a leave granted by President Bronk to Professor Paul Weiss, to teach for
4 months at Harvard University.

VII. INSECT VIRUSES AND CELL CULTURE

When I realized that my tenure at Rockefeller University could be ended
by President Bronk, who considered virology an unfit subject for univer-
sity studies, I approached Dr. Richard Shope to assist me in searching for
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a different position elsewhere. Dr. Shope left the Rockefeller branch at
Princeton in 1945, when the decision to close the Princeton Laboratory
was announced. He went to Merck Laboratories in Rahway, New Jersey,
but returned to the Rockefeller University a few years later. When I told
him about my predicament, he called Merck’s President, Dr. Max Tishler,
and the latter contacted Dr. Maurice R. Hilleman, Director of Merck’s
Virus & Cell Biology Research Institute for Therapeutic Research at West
Point, PA. Dr. Hilleman invited me to West Point and offered me a
research position at a salary that was 50% higher than my Rockefeller
salary. My European prejudice against industrial research prevented me
from accepting the very tempting offer. When I discussed this with my
wife, she reminded me that I have never been unhappy with any kind of
work and that, when I was making a living at the refugee camps in
Romania as a cobbler, or as a piano teacher of a young singer, I seemed
quite happy. She did not think that I would miss the glamour of Rocke-
feller University if I would accept Dr. Hilleman's job offer at West Point.
Yet, I was unable to decide and mentioned this to Dr. Shope. A few days
later he told me that another, temporary position would be offered by
Merck. The pharmaceutical company decided to investigate the feasibility
of producing insect viruses for biological control of pests. I was hired as
consultant for 6 months to organize a conference on insect viruses. For the
following half year, I was reading the available literature on a subject that
was completely new to me—baculoviruses. I gave the names of all promi-
nent insect pathologists to Merck in Bradenton, where their animal farm
was located. A 3-day conference was arranged and I met Professor
Edward Steinhaus and a score of prominent US and Canadian insect
virologists. After the conference I prepared a report and my final recom-
mendation was that it was too early to start commercial production of
baculoviruses because the subject was still in its early stage of university
investigation. The 6 months during which I prepared the baculovirus
conference got me very interested in insect viruses. I thought that their
growth in tissue culture, rather than in living insects, could eventually
lead to large-scale commercial production. This did not yet materialize
because in vitro production of viral pesticides remained more costly than
production in vivo (Maramorosch, 1979a,b, 1991).

During the following years, at the Boyce Thompson Institute and later
at the Waksman Institute of Microbiology, I worked with invertebrate cell
culture and baculoviruses. I was joined by excellent postdoctoral associ-
ates from Argentina, Australia, Canada, Chile, China, France, Germany,
India, Israel, Japan, Korea, the Netherlands, Philippines, Poland, Romania,
Slovakia, Turkey, the United States, and Yugoslavia. I shall mention but a
few. Among the first was Dr. Robert R. Granados, an insect virologist,
who came to my laboratory from Madison, Wisconsin. In subsequent
years, he became Program Director for biological control. His research
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interests focused on insect pathology, the ultrastructure of insect virus
replication and insect cell culture methods for virus studies, mechanisms
of infection, and pathogenesis of insect viruses. Dr. Granados provided
the first evidence for the accumulation of the Wound tumor virus in various
organs of an inefficient vector (Granados et al., 1967) and for insect
viremia, caused by the virus invasion of vector hemocytes (Granados
et al., 1968). From Japan I was joined by Professor Jun Mitsuhashi who
spent 2 years with me at Boyce Thompson Institute. He developed the
widely used M&M insect cell culture medium and aseptically grew plant
virus vectors (Mitsuhashi and Maramorosch, 1963). Using these vectors,
he inoculated plant tissue cultures with the aster yellows “virus”
(Mitsuhashi and Maramorosch, 1964). After returning to Japan, Professor
Mitsuhashi became known for his work on mosquito cell lines and the
development of new invertebrate cell culture media for virus propaga-
tion. We also published several books jointly. Among my Japanese associ-
ates Dr. Hiroyuki Hirumi worked for 10 years with me. He distinguished
himself studying the aster yellows “virus” in various organs of an insect
vector (Hirumi and Maramorosch, 1963). His extensive work with Hemi-
ptera cell culture (Hirumi and Maramorosch, 1971) included the in vitro
cultivation of embryonic leafhopper tissues (Hirumi and Maramorosch,
1964) and the localization of the Wound tumor virus in embryonic nonvec-
tor cells (Hirumi and Maramorosch, 1968). Dr. Hirumi also studied the
Friend murine leukemia virus in mosquitoes (Hirumi et al., 1971), Marek’s
herpes virus, and Type C virus (Hirumi et al., 1974), and the growth of
mouse trophoblastic cells stimulated in culture by polyoma virus (Koren
et al., 1971). After I moved from Boyce Thompson Institute to Rutgers
University, Dr. Hirumi joined the International Laboratory for Animal
Diseases (ILRAD) in Nairobi, Kenya. During the following years, he made
significant contributions to the study of the tsetse fly borne Nagana
disease of cattle.

Attempts were made to maintain aphid cells in vitro. My daughter,
Lydia, assisted during her summer high school vacation and learned
how to remove unborn aphids from adult insects by cesarean section.
Dr. Takashi Tokumitsu was able to maintain surviving aphid cells for
limited period in vitro (Tokumitsu and Maramorosch, 1966). He also studied
cytoplasmic protrusions that formed in cultured leathopper cells during
mitosis in vitro (Tokumitsu and Maramorosch, 1967). From Tubingen,
Germany came Dr. Gert Streissle, who worked with me for 7 years. He
was the first who compared immunologically animal reo viruses with the
plant pathogenic Wound tumor virus. Subsequently, the latter was classi-
fied as a plant reo virus. I was alerted to the striking morphological resem-
blance of the plant and the animal reo viruses by Drs. Albert Sabin and
Andre Lwoff. Both suggested that we try to compare them immuno-
logically. In our article in Science (Streissle and Maramorosch, 1963),
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we acknowledged their suggestions. Dr. Streissle returned to Germany
to head the antiviral research at Bayer in Wuppertal. My international
connections became a most gratifying experience. I would like also to
brag about my former graduate students and I shall mention but two.
Dr. Dennis M. Schmatz from Merck’s Research Laboratories is currently
a Vice President, heading research at the Merck Research Building in
Tsukuba, Japan. Professor Kenneth E. Sherman, Ph.D., M.D,, leads a large
group of virologists working with hepatitis virus in Cincinnati, OH.

The etiology of whitefly-borne pathogens remained an enigma for
many years. Repeated attempts made in my and in other laboratories to
find viruses in extracts of diseased plants or by electron microscopy in
thin sections of plant tissues were fruitless. Finally, in 1975, Professor
Robert M. Goodman, at the Plant Pathology Department, Illinois Univer-
sity in Urbana, IL, made the brilliant discovery of the whitefly-borne
Gemini viruses and of their single-stranded DNA genome (Goodman,
1977). Professor Goodman left Urbana for the University of Wisconsin in
Madison and others continued his seminal work on Gemini viruses. I was
very happy when he came to Rutgers University 2 years ago, becoming
my Executive Dean. In 1975, he generously provided some of his excellent
electron micrographs of Gemini viruses for our book on tropical diseases
of legumes (Bird and Maramorosch, 1975; Maramorosch, 1975).

After I joined the faculty at Rutgers” Waksman Institute, I was joined
by Dr. Arthur H. McIntosh, who for 7 years worked with me on baculo-
viruses. At Rutgers University, Dr. McIntosh studied the retention of
insect virus infectivity in mammalian cell cultures (McIntosh and
Maramorosch, 1973) and the localization of a baculovirus in a vertebrate
cell line (McIntosh et al., 1979). He continued his baculovirus studies
after joining the Biological Control Laboratory of the US Department of
Agriculture in Columbia, MO. Among my later postdoctoral Japanese
associates was Dr. Ken-ichi Yamada, who carried out studies on Heliothis
zea nuclear polyhedrosis virus (Yamada and Maramorosch, 1980, 1981;
Yamada et al.,, 1981). He continued his research in Japan at Tokyo’s
National Institutes of Health.

Over the years, I organized several national and international confer-
ences dealing with this subject. I edited a number of books, published by
Academic Press and by others (Section IX).

In later years, I improved and modified the leafhopper injection tech-
nique. In 1958, I saw in Warsaw the last remaining insect holder used by
Professor Weigl, years earlier. A similar holder for 20 leathoppers was
constructed for me by the head of the Rockefeller University Instrument
Shop, Mr. Niels Jernberg (Maramorosch and Jernberg, 1970). Using
carbon dioxide and this modified device, it was easy to inject 20 leaf-
hoppers in 1 min and perform statistically significant tests with several
plant viruses, phytoplasmas, and spiroplasmas.
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During the past three decades, invertebrate cell culture became widely
used in biotechnology and basic research in virology. Use of baculoviruses
in insect cell cultures is gaining popularity for the production of recombi-
nant proteins, viral insecticides, and the production of vaccines. In vitro
techniques are indispensable for studies of insect virus expression systems.
Application of invertebrate cell culture and molecular biology is leading to
significant progress in the understanding of cellular and molecular interac-
tions between insect cells and viruses. Often unexpected results are
obtained as was the case with our M&M medium, developed for leathopper
cell culture, and later found best suitable for mosquito cell cultivation and
the study of arboviruses in mosquito cells (Maramorosch, 1979b).

VIIl. ELECTRON MICROSCOPY

In 1957, I took a course in electron microscopy, offered to Rockefeller
faculty members by Drs. Keith Porter and George Palade. The course gave
me a good knowledge of the fixation procedures, the use of the Porter-
Bloom ultramicrotome, the glass, and diamond knives, and so on. When I
came to the Boyce Thompson Institute and obtained outside funding from
the National Science Foundation and NIH of the US Public Health, I decided
to apply for a supplement to my NIH grant to purchase an electron micro-
scope. I consulted Dr. Palade who advised me to specify that I am planning
to use the expensive instrument not only for the current grant-funded
project but also for long-term studies of vector-borne viruses. Dr. Palade
also suggested that I should get a Siemens Elmiscope, and not an RCI
electron microscope. I followed both suggestions. My application was app-
roved and the large supplement funded. The advice of Dr. Luria to get a
Japanese associate proved excellent. I was fortunate to get Professor Eishiro
Shikata from Hokkaido University in Sapporo for 2 years. Dr. Shikata
worked as an assistant professor with Professor Teikichi Fukushi,
studying the fine structure of leafhopper vectors transmitting the rice
stunt virus. He was the first to visualize the rice plant virus not only in
diseased plants but also in the invertebrate animal vectors (Shikata
et al., 1964). During his 2 years of our collaboration, Dr. Shikata worked
7 days a week, taking no vacation or holidays. Every day he entered the
EM room early morning, leaving it late in the afternoon, and taking to
the darkened room a sandwich for lunch. He told me that it would have
taken him at least 20 min to get his eyes adjusted to the darkened room if
he were to leave the room for lunch, and he did not want to lose so much
time. During his 2 years at Boyce Thompson, Shikata, as senior author,
published a series of articles in Virology, Journal of Virology, Nature, and the
Journal of the National Cancer Institute (Shikata and Maramorosch, 1965a,b,
1966a,b, 1967a,b, 1969; Shikata et al., 1964, 1966). A few years after
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returning to Japan, he succeeded Professor Fukushi as head of the Botany
and Plant Pathology Departments at Hokkaido University in Sapporo.
Later he was elected to Japan’s National Science Academy as the only
plant pathologist in this Academy.

IX. BOOKS

In 1960 at the AAAS Annual Meeting, I stopped at the book exhibit of
Academic Press where I met Vice President, Kurt Jacoby. We spoke for
quite a while about his former work in Germany and the creation of
Academic Press in New York. I asked Mr. Jacoby whether symposium
papers on biological transmission of animal and plant disease agents could
be published by Academic Press. I was organizing a 2-day symposium on
this subject, to be held at the Annual Meeting of the Entomological Society
of America in Atlantic City, NY. Mr. Jacoby agreed and my first book, of
192 pages, ““Biological Transmission of Disease Agents,”” was published in
1962. As agreed, I received no royalties. Years later, I was told that all 1800
copies were sold when the book went out of print. The idea of publishing
the presentations came only after the conference participants had agreed
to be symposium speakers. I had considerable difficulty in persuading
some authors to submit manuscripts for publication. Foreign participants,
Dr. W. C. Willett from Kaduna, Nigeria, and Dr. D. Blascovic from Brati-
slava, Slovakia, were among the first to send their contributions. The
Rockefeller Foundation arranged the travel of these eminent participants
through a grant to the Entomological Society of America.

The success of my first book prompted me to again try Academic Press
for the publication of a more voluminous volume of 666 pages. The
treatise was based on a United States-Japan seminar, which I organized
in Tokyo together with Dr. Paul Oman. Mr. Jacoby was not interested this
time because as he explained, symposia were not selling well. Wiley
Interscience agreed to publish the book when I added several additional
authors who did not participate in the Tokyo meeting. I also used the title
of this second book, ““Viruses, Vectors, and Vegetation” (1969) for the title
of my current autobiographical chapter.

During the following years several volumes on viruses, edited by me
alone or jointly with other virologists, were mainly published by Aca-
demic Press. In 1968, Springer published “Insect Viruses” (192 pp.). In
1971, “Comparative Virology,” edited by me and E. Kurstak, (Academic
Press, 584 pp.) was followed by ““Viruses, Evolution, and Cancer” (813
pp., 1974). In 1975, with R. E. Shope, we edited “Invertebrate Immunity”’
(Academic Press, 365 pp.)

Viruses and virus diseases were included in “Tropical Diseases
of Legumes,” edited by Julio Bird and me in 1975. In 1977, I edited
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the “Atlas of Insect and Plant Viruses” as Vol. 8 of Academic Press’
“Ultrastructure in Biological Systems.”” ““Aphids as Virus Vectors,” edited
by K. F. Harris and me in 1977, “Leathopper Vectors and Plant Disease
Agents,” by me and Harris, 1979, “Vectors of Plant Pathogens,” by Harris
and Maramorosch, 1980, “Plant Diseases and Vectors: Ecology and
Epidemiology,” by Maramorosch and Harris, 1981, and ““Pathogens,
Vectors, and Plant Diseases: Approaches to Control,” by Harris and
Maramorosch, 1982, as well as “Viruses and Environment,” by Kurstak
and Maramorosch, 1978, were all published by Academic Press. “Vectors
of Disease Agents: Interactions with Plants, Animals and Man,” edited
by J. J. McKelvey, Jr. et al. was published by Praeger in 1980. The volumi-
nous “Viral Insecticides for Biological Control,” by Maramorosch and
K. E. Sherman, and ““Subviral Pathogens of Plants and Animals: Viroids
and Prions,” by Maramorosch and McKelvey, were published by
Academic Press in 1985. In 1965, Ms. Lore Henlein of Academic Press
suggested that I should start a series dealing with ““Methods in Virology.”
Together with Hilary Koprowski, eight volumes of “’Methods in Virology”’
were published by Academic Press between 1967 and 1984. Maintenance
of “Animal/Human and Plant Pathogen Vectors,”” by Maramorosch and
F. Mahmood, was published by Science Publishers in 1999.

At Rockefeller University Professor William Trager and Dr. Maria
Rudzinska gave me excellent suggestions how to attempt the cultivation
of leafhopper tissues and cells for virus studies. I was able to maintain
leafhopper tissues in vitro but not cells or cell layers (Maramorosch, 1956).
I continued my attempts and organized several conferences nationally
and internationally. Proceedings of the conferences were published by
Academic Press in the following volumes: “Invertebrate Tissue Culture:
Research Applications” (Maramorosch, 1976), “Invertebrate Tissue
Culture: Applications in Medicine Biology and Agriculture” (E. Kurstak
and Maramorosch, 1976), “Invertebrate Cell Culture Applications”
(Maramorosch and Mitsuhashi, 1982), and ““Biotechnology in Insect Pathol-
ogy and Cell Culture” (Maramorosch, 1987). Springer Verlag published
“Invertebrate and Fish Tissue Culture,” edited by E. Kurstak et al. (1988);
CRC Press published “Biotechnology for Biological Control of Pests and
Vectors” (Maramorosch, 1991); “Arthropod Cell Culture Systems”
(Maramorosch and MocIntosh, 1994); “Insect Cell Biotechnology”
(Maramorosch and McIntosh, 1994). In 1997, “Invertebrate Cell Culture:
Novel Directions and Biotechnology Applications,” by Maramorosch and
Mitsuhashi, was published by Science Publishers. “Invertebrate Cell Cul-
ture: Looking Toward the XXI Century,” by Maramorosch and M. J. Loeb,
was published by SIVB, Columbia, MD (1997).

In 1976, I started the new Academic Press series ““Advances in Cell
Culture.” Volumes I-V appeared between 1981 and 1987. Dr. Gordon Sato
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joined me as an editor and Volumes VI and VII were published in 1988
and 1989.

In 1970, Dr. Kenneth M. Smith, whose influence on my decision to
become a virologist I described earlier, suggested to Academic Press that I
should join him, Drs. Max A. Lauffer, and Frederik B. Bang as an editor of
“Advances in Virus Research (AVR).” Starting with Vol. 18 till Vol. 27, all
four editors worked jointly, but unfortunately in 1981, both Kenneth
Smith and Frederik Bang passed away. Dr. Lauffer and I continued
editing AVR and after Dr. Lauffer retired, I was able to persuade Drs.
Aaron Shatkin and Frederick A. Murphy to join me as AVR editors.
Starting with Vol. 30 in 1985, all three of us still continue to edit AVR.

In addition to plant and insect viruses, I worked shortly with other
viruses, including Friend murine leukemia virus in experimentally
infected mosquitoes, Marek’s herpes disease virus, and yellow fever virus.

X. INTERNATIONAL CONNECTIONS

In 1953, shortly after I became a naturalized US citizen, I was invited by
Professor H. Thung to come for 3 months to his virology laboratory in
Wageningen, the Netherlands. At the same time, Dr. Kenneth M. Smith
invited me to a symposium organized by him at the VI International
Virology Congress in Rome, Italy. The trip to Europe was only partially
reimbursed by Professor Thung and Rockefeller University. The bulk of
the expenses required a personal loan from my bank, which I repaid in 24
monthly installments. I never regretted the personal expenses, realizing
how important the trips abroad were in making contacts with numerous
virologists from different countries. During subsequent years my urge to
travel did not subside and my visits to research institutes in Europe, Asia,
Australia, and Africa became a constant feature. Contacts with virologists,
entomologists, and plant pathologists were made during 28 visits to India.
several trips to Japan, China, and Southeast Asia, to West, East, and South
Africa, South and Central America, Australia, and several European
countries. My knowledge of 7 languages was an important asset during
these trips abroad.

In 1962, the New York Academy of Science elected me Vice President
and Recording Secretary. In 1970, I was elected to the Leopoldina, oldest
European Science Academy. At first, I hesitated to accept the member-
ship in the Academy, located in Germany, but when I found out that
among former members were Bohr, Curie Sklodowska, Liebig, Linne,
Pavlov, Planck, and Rutherford, I accepted the election and the invitation
to give an inaugural lecture in Halle, Germany. A few years later, in 1979,
the Indian National Academy of Science elected me an Honorary Fellow,
followed by the Indian Virological Society in 1987.
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I became a Rockefeller Foundation grantee in 1955 to work on virus
diseases of corn with Mexican agricultural scientists. In 1964, the Roma-
nian Academy of Sciences invited me as guest lecturer for 4 weeks to
Bucharest. This was followed by the USSR Academy of Medicine, then
by the Indian Academy of Sciences, and the Polish Academy. In addition
to virology, my special interest became the promoting of international
scientific cooperation. As a consultant of the United Nations Develop-
ment Program, I worked with Indian plant virologists and entomologists
at the University of Agricultural Sciences at Hebbal-Bangalore, India in
1978-79, studying virus and phytoplasma diseases of food and fiber
plants.

Various honors and awards were received during the past years but I
will mention just one, the Wolf Prize in Agriculture, received in 1980 and
often called the Nobel Prize in Agriculture. It was received for my studies
on interactions between insect vectors, viruses, and plants.

I have listed several lucky events that promoted my scientific career,
but the most important and luckiest was—you guessed it—my wife Irene.
Without her unwavering support and devotion, I would not have been
able to follow my chosen profession. In 1957, when I was invited to
succeed Professor Edward Steinhaus as chair of the Entomology Depart-
ment at the University of California in Berkeley, she was willing to leave
her beloved work at the New York Public Library to follow me to Cali-
fornia. It took me 4 months before I declined the very tempting offer and
we remained in the East. When I accepted the position as Distinguished
Professor at Waksman Institute, Irene noticed how the 200km of daily
driving to and from Rutgers University was taken a toll on my energy and
health. After 30 years, she sacrificed her own career, resigned, took early
retirement, and moved with me to New Jersey (Fig. 6).

I would like to end this biographical sketch by citing my acceptance
remarks made in Jerusalem when I received the Wolf Prize:

Mr. President, Members of the Knesset, members of the Wolf Founda-
tion, colleagues and friends. It is difficult for me to find the proper words to
express my feelings and emotions on this solemn occasion and this beautiful
ceremony. I feel humble and proud of having been selected the recipient of
the coveted Wolf Prize in Agriculture and I would like to express my deep
appreciation to the Wolf Foundation and to its Founder for their vision and
foresight in recognizing agriculture as one of the important fields of modern
science. Over the past 30 years numerous associates have contributed sig-
nificantly to projects carried out in my laboratory and several national and
international organizations, and foundations have sponsored my research.
Many conferences, surveys, consultancies, and visits to developing and
developed nations have been made possible through the excellent interna-
tional collaboration of scores of scientists and institutions. All of them
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FIGURE 6 At home with my wife. Photo by the author.

have contributed to the success of my career and to the honor bestowed on
me today.

My only regret is that neither my nor my wife’s parents, nor my
brother, nor my wife’s sister can be with us today. Unfortunately, they
perished during the holocaust, together with more than 150 of our closest
relatives. Only their names are left here in Jerusalem at Yad Vashem. Let
us hope that the ideals that are so aptly expressed by the Wolf Founda-
tion, the fostering of international understanding among scientists
throughout the world, will prevent future wars and assure lasting peace
on earth. Science recognizes no political, religious, ethnic, or geographic
borders and we, scientists, speak only one language—the language of
science. I sincerely hope that real peace can be achieved through the
efforts of scientists collaborating with each other, irrespective of back-
ground and political beliefs. I address my heartiest thanks to the Wolf
Foundation for fostering international understanding.”
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1981 — for his significant
contributions to the application
of artificial insemination to
livestock improvement.

Professor Almquist’s early work on the addition of antibiotics to bull semen resulted
in substantial increases in breeding efficiency. This, coupled with his remarkable
achievements in developing methods for processing, freezing, and thawing of frozen
semen, significantly enhanced the practical utilization of artificial insemination in
the livestock industry. Many techniques developed by him for cattle have been
applied to other species, including the human male.
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EsSENTIAL BIBLIOGRAPHY

Author or coauthor of 160 scientific publications, including 78 papers in refereed
journals, 3 bulletins, 3 book chapters and over 70 papers given at scientific meetings.

DESCRIPTION OF SCIENTIFIC ACTIVITIES
1. Evidence of Originality, Vision, Creativity:

Dr. John O. Almquist is one of the recognized leaders and pioneer researchers
in artificial insemination and reproductive physiology of farm livestock. It was
largely through his efforts that the “Dairy Breeding Research Center” was
established on the Campus of The Pennsylvania State University in 1949 to
assist in the development of artificial insemination (Al) in dairy cattle. As the
Al industry progressed, research activities were expanded to include the broader
field of animal reproduction with special emphasis on the comparative aspects
of male reproductive physiology, bull sexual behavior, bull nutrition,
spermatogenesis, sperm metabolism, sperm ultra-structure and female infertility.

As a result of the nominee’s early recognition of the importance of the
male in animal reproduction and in livestock improvement through artificial
insemination, the Research Center has gained international recognition for
basic and applied contributions to male reproductive physiology. Many of the
techniques developed by him and his graduate students for bulls have been
applied to other species, including the human male. Thus, Dr. F.P. Amann (first
as a graduate student and then as a coworker with Dr. Almquist since 1955)
has procured substantial National Institutes of Health grants and contracts for
basic research on the physiology of the testis and epididymis. This research not
only adds new knowledge on sperm production and maturation mechanisms
in animals, but may lead to development of a male contraceptive for humans.

Because of the quality and practicality of his research program, Almquist
has received substantial long-term financial support from the Artificial Breeding
Cooperatives of Pennsylvania. During the past 33 years, these organizations
have contributed about $500,000 to this program and have cooperated in
conducting numerous field fertility trials of new procedures developed by
Dr. Almquist. Further evidence of the overall quality of the nominee’s research
is the excellent industry support that has been received from the Pennsylvania
Department of Agriculture, the National Association of Animal Breeders,
purebred livestock associations and individual breeders.

Twenty-eight graduate students have been trained as an integral part of
the program conducted by Dr. Almquist, and. many of his former students
hold positions of leadership in the fields of reproductive physiology, artificial
insemination, biology and veterinary medicine.
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The nominee’s research efforts have contributed greatly to the success of
artificial insemination and, therefore, to genetic improvement of dairy cattle.
He has been able to identity the most important problems and design critical
experiments to obtain the answers. His earliest research enabled Al organizations
to identify semen of different breeds by the addition of harmless colors to the
semen extender. His pioneer work on the addition of antibiotics to bull semen
resulted in a dramatic increase of 11 percentage units in breeding efficiency.
This work is still one of the most significant contributions to the successful
application of Al to breeding better livestock. Much of his research has been
aimed toward the constant improvement of semen extenders, including early
development of heated cows’ milk in various forms. Of equal importance was
his finding that addition of glycerol to milk extenders doubled the fertile life of
sperm in unfrozen semen.

Believing that the male reproductive potential was seriously underrated, he
initiated a series of investigations on the factors associated with the quantity
and quality of semen produced by both young and sexually mature bulls, with
special emphasis on nutrition, frequency of semen collection and management
of sexual behavior. In addition, he and his colleagues have contributed much
to our understanding of costly infertility problems in heifers and cows. A 1967
bulletin on genital abnormalities in sub-fertile dairy heifers by Dr. T. Y. Tanabe
and Dr. Almquist has gained international recognition for its thoroughness,
usefulness and the excellent quality of the 24 color plates.

Dr. Almquist recognized early in his career the tremendous potential of
artificial insemination in beef cattle and other animals, as well as dairy cattle.
He suggested over 20 years ago that widespread application of frozen semen,
ovulation control and improved feeding and management practices could result
in more rapid expansion of Al in beef cattle and improve worldwide animal
agriculture. He stressed that maximum genetic gain could not be attained
unless beef bulls were sampled at the earliest possible age. Thus, much of his
research was designed to obtain the information necessary to make Al in beef
cattle more effective? He was the first to investigate in detail the capacity of
beef bulls for producing, storing and ejaculating large numbers of fertile
spermatozoa. Many people assumed that beef and dairy bulls were similar in
reproductive ability. Dr. Almquist expressed caution about such generalizations
and his recent findings showed that important reproductive traits vary widely,
not only between beef and dairy bulls, but also among different beef breeds.

After participating in an international congress in Italy in 1961, he became
enthusiastic about the potential use of plastic strays for packaging frozen semen.
With the financial aid of Al organizations in Pennsylvania, he equipped a
laboratory to study the use of different kinds of straws for frozen semen. This
research resulted in improved methods for processing, freezing and thawing
frozen semen in straws which since have been adopted for field use.
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Another example of his foresight and creativity is the pioneering research
in the physiology of ejaculation. Dr. Almquist and graduate students developed
a new electronic differential recording technique for measuring vas deferens
and vesicular gland contractions during semen collections from rabbits. Silicone
tubing sensors were implanted into the male sex organs and then attached to
catheter-transducer systems.

Soundness of Experimental Methodology and Adequacy Interpretation:

Dr. Almquist is a meticulous investigator whose experiments have been well-
designed and thorough in their husbandry and management techniques. In
studies on beef bulls, for example, representatives of three major breeds —
Angus, Hereford and Charolais — were used. They were obtained as weanlings,
penned individually and fed a carefully controlled and measured nutrient intake
because it was realized that nutrition might influence some of the traits being
studied, such as age at onset of puberty and growth rate of the testes. Since
initiation of different frequencies of ejaculation at puberty were part of the
design, the bulls were adjusted to weekly collection procedures starting at 24
weeks of age — well before time of puberty was anticipated. Puberty was
carefully defined at the outset as the age at which an ejaculate containing a
minimum of 50 million sperm with at least 10% showing progressive motility
was first collected. Detailed and repeated observations were made on carefully
selected indices of growth, reproductive development and sexual behavior.

Obviously, fertility data are of prime importance in the research conducted
by Dr. Almquist. The confidence in his research designs is well-illustrated by
the fact that commercial breeding organizations have been willing to assist
with numerous field trials. More recently, out-of-state breeding studs have
been added to gain additional fertility data. In a recent study, data from over
29,000 first insemination cows were collected.

Principles Discovered or Established by the Research:

Many of the techniques and procedures presently used by Al organizations are
based upon the sound principles established through research conducted by
Dr. Almquist and his colleagues at The Pennsylvania State University.

a. Dr. Almquist has received international recognition for his early research
which first demonstrated the value of adding antibiotics (penicillin in 1946;
streptomycin in 1947; and penicillin plus streptomycin in 1949) to diluted
bull semen to control bacterial growth, reduce early embryonal mortality
and increase fertility. His classic series of papers on these antibiotics included
their effects on the livability, metabolism, bacterial content and fertility of
bull semen, as well as their stability during semen storage. The AT industry
adopted the use of these antibiotics almost universally.
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b. Nearly equal in importance to the Al industry was his research in 1951
which pioneered use of milk as a practical medium to extend the life of bull
sperm. He collaborated with biochemists to identify the toxic factor to
spermatozoa in unboiled milk which was destroyed by heating. In 1956, he
and his graduate students showed that addition, of glycerol to milk extender
doubled the fertile life of hull sperm in liquid semen from 2 to 4 days.
Combined with concurrent research which showed that semen could be
collected six times weekly without harm to the bull or his fertility, breeding
organizations were then able to offer dairymen “every sire every day” of the
week at low cost using liquid semen. Techniques were developed in 1954
for freezing bull spermatozoa in glass ampules using homogenized milk and
skimmilk extenders.

c. Dr. Almquist’s recent research concerns the reproductive development and
capacity of Angus, Hereford and Charolais bulls, With emphasis on the
application of artificial insemination to beef cattle as a means of increasing
meat production by using sires of outstanding genetic merit. Techniques
developed over the past 20 years to measure quantitatively the sexual behavior
and semen production of dairy bulls were applied to assess the potentials
and limitations of the three breeds of beef bulls. It was found that there are
a number of major differences in reproductive capacity among beef and
dairy breeds. They also demonstrated conclusively that many beef bulls can
be used for breeding at an earlier age and more intensively than previously
had been thought possible. Highlights of the findings from three 10-year-
long experiments with (a) Holstein, (b) Angus and Hereford, and, most
recently, (c) Charolais bulls include:

1. Starting at puberty, bulls of each breed can routinely be ejaculated four
to six times per week, provided frequent changes in the stimulus situation
are made.

2. Starting at puberty, collection of semen from dairy and beef bulls at a
high frequency of six ejaculates per week continuously for up to 1 year
does not have a deleterious effect on body growth, testis development,
quantity and quality of spermatozoal production, freezability of
spermatozoa and fertility.

3. Proper bull management before semen collection (e.g., false mounting
and restraint) greatly increases the number of sperm obtained per
ejaculation. Holstein bulls require three false mounts prior to each
ejaculation to maximize the number of sperm obtained in both first and
second ejaculates. However, use of three false mounts with Angus,
Hereford and Charolais bulls is effective only for the first of two
successive ejaculates.
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4. Most young dairy and beef bulls can ejaculate sufficient sperm for
progeny testing by 14 months of age.

5. The testes of mature bulls produce prodigious numbers of sperm —
about 7 billion per day in Holsteins.

6. Postpuberal increases in weekly sperm output are much more rapid in
Charolais and Holstein than in Angus and Hereford bulls.

7. Charolais bulls attain puberty at a significantly earlier age (41 wks)
than Angus and Hereford bulls (45 wks). This finding contradicts the
commonly held viewpoint that Charolais bulls mature rather slowly.

8. On a within herd basis, much valuable growth data can be gathered for
Charolais if the top 60% of bulls at 365 days of age are continued on
gain test to 550 days of age.

9. Bull calves should be fed ad Ilibitum for achieving puberty at the earliest
possible age.

. From a 10-year study of 18 Holstein bulls, he and his collaborator (Dr. R.G.
Thompson, Dept. of Pathology, University of Guelph, Ontario, Canada)
demonstrated that there was no difference in spinal bone lesions between
bulls ejaculated continuously six times per week from 1 to 9.5 years of age
and the controls ejaculated only once weekly to the same age. This report
helped to allay fears in the Al industry that high frequency of ejaculation
involving three false mounts preceding each ejaculation shortens the useful
reproductive life of a bull by increasing the number and severity of vertebral
body osteophytes.

. Important findings of recent laboratory and fertility studies include the
following:

1. Developed new antibiotic combinations, lincomycin-spectinomycin and
penicillin-neomycin, which were shown to be satisfactory substitutes if
penicillin-streptomycin is not available. Each combination effectively
controlled bacterial growth in semen without reducing fertility
(1973-74).

2. Explored an area of male reproduction — physiology of ejaculation —
which had not been studied extensively despite its obvious importance
in animal and human reproduction. Three recent publications described
a new technique for making the first quantitative in viva pressure
measurements of contractions of the vas deferens and vesicular glands
in both anesthetized and conscious rabbits by implanting silicone tubing
Sensors.

3. Published in 1973 the first two papers on new methods for freezing and
thawing semen packaged in Continental US plastic straws. Dr. Almquist’s
research showed that fast thawing was much mare important than rate



128  Wolf Prize in Agriculture

of freezing. Freezing rate over a rather wide range did not affect sperm
survival in US straws provided they were thawed rapidly (7 to 15
seconds). He and his graduate students also found that both acrosomal
maintenance and motility of spermatozoa were affected more by thawing
rate than by time of exposure to glycerol, a cryoprotective agent.
Optimum glycerol level for freezing semen in straws was 11%, or the
same as that reported earlier for freezing semen in glass ampules using
skimmilk extender.

Showed that semen in straws could be placed onto canes before freezing
and that loads of up to 7500 straws could be frozen in an automatic
forced vapor freezer. Results were equally as good as those with the
procedure presently used by the Al industry in which about 350 straws
are individually cooled and then placed into goblets and onto canes
while at 196°C. This automatic method provides a 20-fold increase in
the number of straws which can be frozen at one time, reduces labor
and improves product quality.

Conventionally, semen is warmed to 5°C and then used for insemination.
From studies with thawing baths ranging from 5°C to 135°C, he showed
that warming semen rapidly in straws directly to body temperature
while thawing was more desirable. By placing straws of frozen semen
into a 35°C water bath for 30 seconds, seminal temperature was raised
rapidly to near body temperature and fertility involving over 21,000
experimental inseminations was significantly higher than for semen
warmed to only 5°C.

f. Other important early research findings include the following:

1.

Developed a safe, practical method of coloring semen to distinguish
semen from bulls of different breeds. Reported in 1946 and still used by
Al studies in most countries.

Established relationships between numbers and types of bacteria in bull
semen and fertility.

Developed a commonly used method of staining bull sperm to
differentiate living and dead cells.

Collaborated with Dr. R/J. Flipse to show that large quantities of corn
and grass silage could be fed safely to dairy breeding bulls and that
dairy bull calves mature later on low-energy rations.

Collaborated with Dr. B.B. Hale to conduct the first quantitative studies
on sexual behavior and semen production by dairy bulls.

Cooperated with Dr. T.Y. Tanabe to show that pregnancy interruption in
Al of dairy cattle is reduced by addition of antibiotics to bull semen and
deposition of semen in the mid-cervical region of the uterus.
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4. Practical Significance and Value of Research by John 0. Almquist for
Improving Food Production Worldwide

Mankind has one thing in common, an interest in how to get more food,
preferably food that is lower in cost and higher in quality. Just before World
War II, while working as a student assistant in Cornell University’s newly
established laboratory for research on artificial insemination (AI) of cattle,
John Almquist recognized that Al had tremendous potential in the science of
animal breeding for increasing the milk supply. In the past 30 years, average
milk yield in the United States has increased from about 2,350 kg to 5,100 kg
per cow largely as a result of Al and improved management. By breeding better
cows through increased use of outstanding bulls in Al, farmers produce more
milk from fewer cows resulting in an abundant supply of milk and milk
products for the consumer. How did AI make its major contribution to this
achievement?

For exploitation of Al for herd improvement, the question to be answered
was: how to find superior bulls and how to make the most use of them through
Al when they were found. Early in his career at The Pennsylvania State
University, Dr. Almquist decided to investigate this question. With State
government and Al industry support, a research facility was completed in
1949 which is unique in that it includes housing for bulls from calthood to
maturity. The pioneering long-term bull studies completed by Dr. Almquist and
coworkers have greatly enhanced the world’s supply of milk and meat through
wider use of the best bulls in Al. By more liberal feeding and not being hesitant
to initiate collection of semen for use in Al at puberty, they (1) hastened the
onset of puberty by several months, thereby enabling young bulls to be sampled
for proving at an earlier age than previously believed, (2) demonstrated that
postpuberal fertility is satisfactory so that genetic sampling of most young
bulls can be completed by 14 months rather than 18 to 24 months of age,
(3) showed that mature bulls can be mated by Al to from 50,000 to 100,000
cows per year compared to the 1950 USA average of 1,250 cows serviced
annually per Al sire 30 years earlier. This was accomplished by experiments
showing that more spermatozoa could be harvested for use in Al by collecting
bulls more frequently than previously believed possible and by developing
practical procedures for expeditious removal of billions of high-quality
spermatozoa during the semen collection procedure.

Examples of the practical impact of this research on the reproductive
capacity of dairy bulls include:

1) The best breeding bulls are being identified by 4.5 to 5 years of age, rather
than 7 to 8 years of age, thus greatly extending their useful life for breeding
purposes.
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2) The top breeding Al bulls sire many more offspring. Faster genetic
improvement has been achieved by identifying and using the best bulls
more efficiently. Fewer bulls are needed to breed the same number of
females. One Holstein-Friesian bull in the USA sired about 250,000 offspring
in his lifetime. Based on actual production records for his 27,754 tested
daughters, extensive use of this superior sire resulted in over 17.5 million
dollars more income to the owners of these daughters. The estimated value
of the extra milk produced by the approximately 100,000 tested and
untested daughters of this bull amounted to over 600 million dollars.
Breeding potential for top bulls is tremendous; recently two outstanding
bulls in a Pennsylvania Al stud using Dr. Almquist’s recommendations
were mated to 120,000 and 125,000 cows in one year. Such figures seemed
impossible a short while ago.

Such potent “bull power” was unknown until the prodigious production of
spermatozoa by bulls (6 to 9 billion per day) and means of obtaining them
were revealed through original research done by Almquist and coworkers
starting in 1951. They also were the first to provide quantitative data on the
sexual behavior of bulls. The new techniques developed in the 1950’s for
measuring the numbers of sperm which bulls are capable of producing, storing
and ejaculating have been adopted by reproductive researchers for determining
these parameters in many species, including man. This pioneering work on
male reproductive physiology has received international recognition and has
aided the surge in knowledge about the role of the male in the reproductive
process and in overcoming infertility in both man and domestic animals.

Dr. Almquist became convinced at an early age that the usefulness of Al
should be expanded beyond dairy cattle to increase production in other species
of economic importance for providing food and fiber to man. With characteristic
foresight, he initiated research on the reproductive capacity of beef bulls in
1962. Much to the surprise of many animal breeders, he demonstrated that
many beef bulls possess great reproductive potential for use in Al to increase
meat production. Prior to his research, it was commonly believed that beef
bulls should not be used for breeding before 18 months of age. He showed that
semen collected, frozen and used from beef bulls under 1 year of age yielded
economically satisfactory Al fertility rates, and thus, beef bulls could be sampled
in a progeny testing program at a much earlier age than previously believed
possible.

The original research by Dr. Almquist showing considerably higher Al
conception rates with antibiotic-treated semen provided a major impetus for
widespread acceptance and more rapid growth of cattle Al in Pennsylvania
and the USA. Antibiotics in semen aid in controlling spread of reproductive
diseases and significantly reduce the costly losses due to early death of embryos
in infected cows.
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The 50-year commemorative issue of the Journal of Dairy Science stated
that the increase in fertility of Al in the USA from 61% in 1948 to 72% in
1949 can be credited mainly to the addition of antibiotics to bull semen.
Attention was drawn to this important advantage of Al in a recent article (R.G.
Saacke, Hoard’s Dairyman, January 10, 1975, p. 20). This major advancement
for improved fertility by 11 percentage points is of large economic importance
to the producer and consumer. Based on extensive farm cost, account data
(Durward Olds, Hoard’s Dairyman, September 10, 1979, p. 118), over 31
million dollars per year currently is saved in the USA by adding antibiotics to
bull semen. Since use of antibiotics in bull semen was adopted virtually
worldwide, this practice saves about 580 million dollars annually (based on Al
of 150 million cows; cited from T. Bonadonna and G. Succi, VIII International
Congress on Animal Reproduction and AT, Cracow, 1976, Vol. IV, p. 769).
These huge savings attest that the pioneering research by Dr. Almquist on
antibiotics represents a substantial contribution to successful use of Al for
cattle improvement.

Research completed by Almquist and coworkers has contributed greatly to
the feasibility of distributing germ plasm from the best sires worldwide. This
permits rapid increases in milk and meat production in countries lacking
genetically superior bulls. Exportation of several million doses of frozen semen
annually by the USA.; would have been impossible without the knowledge that
semen can be collected at very high ejaculation frequencies and not harm the
bull or lower his fertility. These new techniques made possible the procurement
of sufficient semen from top bulls for use in both domestic and export markets.
Exportation of bull semen also was aided greatly by Almquist’s research showing
that fertility of semen was not affected when the prefreeze numbers of living
sperm per inseminating dose were reduced from the commonly used 20 million
to 10 million per straw. This finding enables twice as many straws to be
produced from each ejaculate of bull semen. His research on milk as an
improved medium for preserving semen and more efficient freezing and thawing
methods have provided the Al industry with practical, inexpensive means for
processing, handling and shipping frozen semen.

Overcoming infertility continues to be one of the most costly and perplexing
problems in the livestock industry. Almquist is among the few who have made
important contributions to solving male infertility. Combinations of penicillin
and streptoinycin were used for treating the semen of bulls of low fertility and
dramatic increases in. fertility resulted. Average fertility in one study increased
by 22 percent; fertility of some bulls nearly doubled.

Dr. Almquist has published extensively on improved media for preserving
the life of bull spermatozoa and. extending the number of cows which can be
serviced with semen from a single ejaculation. He developed an effective semen
extender by heating cows’ milk. This research struck a major blow to lowering



132 Wolf Prize in Agriculture

the cost of existing extenders and subsequent widespread use in the USA and
excellent levels of fertility.

Before frozen semen became practical, he combined two of his research
findings to enable dairymen for the first time to make selected matings to the
bull of their choice every day of the week. Using his milk-glycerol extender
and collecting semen more frequently than previously believed possible, he
demonstrated to the Al industry that semen from superior bulls could be
available every day.

Recognizing that use of Al was limited or nonexistent in many areas of the
world where refrigeration to preserve spermatozoa was not readily available or
was very costly, in 1962 he originated an extender which enables semen to be
stored at ambient room temperatures. The essential ingredient was skimmilk,
together with glucose, sodium citrate and citric acid.

With his keen desire to develop practical procedures for the entire AT
industry and his awareness of the need to cut production costs, in 1978
Dr. Almquist introduced procedures for processing bull semen for freezing
which make it possible for laboratory technicians to do their work faster and
more comfortably at room temperature rather than in a 5°C walk — in cold
room. Using This egg-yolk-glycerol extender, freshly collected semen is extended
completely and packaged in plastic straws at room temperature rather than at
50°C before being frozen. This new method has been tested successtully and
used under routine field conditions in Pennsylvania for 3 years.

In 1979, Dr. Almquist reported a practical method for thawing frozen bull
semen rapidly which significantly improved fertility by about 2 percentage
points. While this might appear to be a small increase, nevertheless, use of the
new procedure could save annually over 5 million dollars in the USA over 100
million dollars worldwide. Several Al organizations already have adopted this
new thawing method.

Conclusions:

The founding fathers of artificial insemination probably did not envision that it
would evolve into an extensive, daily agricultural practice affecting the lives of
people throughout the world. Ever increasing world population has and will
continue to mandate that animal agriculture must become more efficient and
productive. Hunger and malnutrition know no race or creed and no human is far
removed from its overtones.

It is the responsibility of scientists such as Dr. Almquist to utilize their mental
and physical resources to develop programs that will undergird the food production
potential of the world. The contribution that artificial insemination has made to
both quality and, quantity of available food may be one of the greatest advances
ever offered through animal agriculture.
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It may have been in a laboratory in France or a group of scientists from Italy or
Russia in Dr. Almquist’s laboratory at Penn State; teaching in a classroom or at a
farm; alone or working in close cooperation with another scientist to perfect a
technique; regardless, it has been John Almquist at the forefront of idea development,
investigation and perfection. He is a respected leader, a highly proficient teacher
and a meticulous researcher.

The pioneering efforts of Dr. John Almgnist, through his lifetime of dedicated
service making Al a more effective everyday practice, place him in the unique
position of being a major contributor to the world’s food basket and to the healthful
nutrition of his fellow man.
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1981 — for his pioneering research
on storage and preservation of
spermatozoa thus enabling artificial
insemination to become a universal
practice.

Professor Lardy, with the late Professor Paul H. Phillips, made the basic discovery
in the early forties that a nutrient medium of egg yolk dispersed in a phosphate
buffer forms an ideal environment for the storage of spermatozoa of bull, ram,
stallion, and turkey. This breakthrough paved the way to the rapid expansion of
the practical use of artificial insemination in livestock breeding. Further, the ability
to store semen made it possible to initiate fundamental studies on the metabolism
of spermatozoa. The results of this outstanding research work enabled improvements
to semen storage technique leading to more efficient and widespread utilization of
semen.
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Lardy, H.A., and Fischer, H.O.L. (1952). ). Am. Chem. Soc. 74, 425.
Inhibition of the Pasteur effect in yeast by tumor extracts and differences in
lability of sulfur in normal and tumor tissues. Ghosh, D. and Lardy, H.A.
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H.A. (1953). In Mammalian Germ Cells, A Ciba Foundation Symposiumni,
pp- 59-65, J. & A. Churchill Ltd., London, England.

Stereochemical studies in the aminodesoxy-inositol series. II. D,L-myo-
inosamine-4, D,L-epi-inosamine-2, and streptamine. Straube-Rieke, H., Lardy,
H.A., and Anderson, L. (1953). [ Am. Chem. Soc. 75, 694.



Henry A. Lardy 143

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

Purification and kinetics of B-D-glactosidase from Escherichia coli, strain
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The biological activity of O-methyl thyroxine. Lardy, H.A. (1955).
FEndocrinology 57, 566.

Further studies on the potassium requirements of mitochondria. Pressman,
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Adler, J., and Lardy, H.A. (1961). J. Biol. Chem. 236, 26.

Synthesis and some biochemical properties of phosphohydroxypyruvic
aldehyde and of 3~phosphoglyceryl glutathione thiol ester. Weaver, R.H. and
Lardy, H.A. (1961). J Biol. Chem. 236, 313.

Reactions involved in oxidative phosphorylation as disclosed by studies with
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Chem. 251, 2922-2928.

Some effects of ionophore A23187 on energy utilization and the distribution
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Action of ionophore A23187 at the cellular level. Separation of effects at
the plasma and mitochondrial membranes. Babcock, D.F., First, N.L., and
Lardy, H.A. (1976). J. Biol. Chem. 251, 3881-3886.

Effect of cations and anions on the steady state kinetics of energy-dependent
Ca’" transport in rat liver mitochondria. Hutson, S.M., Pfeiffer, D.R., and
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Activation of bovine epididymal sperm respiration by caffeine. Its transient
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Effect of inosine 5'-(B,y-imido) triphosphate and other nucleotides on beef
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Studies on the kinetic mechanism of oxidative phosphorylation. Schuster,
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Pyruvate metabolism in bovine epididymal spermatozoa. Van Dop, C.,
Hutson, S.M., and Lardy, H.A. (1977). [ Biol. Chem. 252, 1303-1308.
Mitochondrial metabolism of pyruvate in bovine spermatozoa. Hutson, S.M.,
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P-enolpyruvate carboxykinase ferroactivator. Purification and some properties.
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Factors affecting the redox state of bovine epididymal spermatozoa. Milkowski,
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Metabolism of pyruvate and carnitine esters in bovine epididymal sperm
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Regulation of phosphopyruvate synthesis in normal and pathological states.
Regulatory mechanisms of carbohydrate metabolism. Lardy, H.A., MacDonald,
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Societies, 11th Meeting, Copenhagen 42 (Symposium A1), (Esmann, V., ed.),
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Copper as an essential element for iron utilization. Lardy, H.A. (1978). TIBS
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Ionophore A23187: Cation binding and transport properties. Pfeiffer, D.R.,
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Effects of N-ethylmaleimide on the limited uptake of Ca?*, Mn?*, and Sr?*
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Dimensional probes of the enzyme binding sites of adenine nucleotides.
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Hyperglycaemic activity and metabolic effects of 3-amino-picolinic acid.
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Phosphoenolpyruvate carboxykinase (guanosine triphosphate) from rat liver
cytosol. Separation of homogeneous forms of the enzyme with high and low
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Colombo, G., Carlson, G.M., and Lardy, H.A. (1978). Biochemistry 17, 5321.
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Ferroactivator protein permits ferrous ion to stimulate phos-phoenolpyruvate
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Alteration of membrane permeability to calcium ions during maturation of
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Evidence for mitochondrial localization of the hormone-responsive pool of
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Regulation by calcium of hormonal effects on gluconeogenesis. Kneer, N.M.,
Wagner, MJ., and Lardy, H.A. (1979). [ Biol. Chem. 254, 12160-12168.
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Induction of accelerated acrosome reaction in guinea pig sperm. Singh,
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Biphasic uptake of Ca?* by rat liver mitochondria. Kauffman, R.F. and
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Release of acrosomal hyaluronidase follows increased membrane permeability
to calcium in the presumptive capacitation sequence for spermatozoa of the
bovine and other mammalian species. Triana, L.R., Babcock, D.F., Lorton, S.F.,
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Antibiotic inhibitors of mitochondrial energy transfer. Lardy, H.A. (1980).
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Tryptophan metabolites and related structures regulate phos-phoenolpyruvate
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(Siegel, F.L., Carafoli, E., Kretsinger, R.H., MacLennan, D.H. & Wasserman,
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The complex regulation of phosphoenolpyruvate carboxykinase. Lardy, H.A.,
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Phosphoenolpyruvate carboxykinase (guanosine 5'-triphosphate) from rat
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Ferroactivator and the regulation of gluconeogenesis. Lardy, H.A. and
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Catecholamine stimulation of ethanol oxidation by isolate rat hepatocytes.
Ochs, R. and Lardy, H.A. (1981). FEBS Letters 131, 119-121.
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The role of calcium in the stimulation of gluconeogenesis by catecholamines.
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Ca®* stimulation of rat liver mitochondrial glycerophosphate dehydrogenase.
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Inhibition of phosphoenolpyruvate carboxykinase by streptoningrin.
Merryfield, M.L. and Lardy, H.A. (1982). Biochemical Pharmacology 31,
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Ca’*-mediated activation of phosphoenolpyruvate carboxykinase occurs via
release of Fe?" from rat liver mitochondria. Merryfield, M.L., and Lardy, H.A.
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Purification and characterization of a rat liver ferroactivator with catalase
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Alterations in membrane permeability to Ca?* and their consequences during
maturation of mammalian spermatozoa. Babcock, D.F. and Lardy, H.A. (1982).
In Membranes in Transport, Vol. 1 (Martonosi, A.N., ed.), pp. 671-676,
Plenum Pub. Corp.

The development and application of a radioimmunoassay for rat
phosphoenolpyruvate carboxykinase. Moore, R.E., Hansen, J.B., Lardy, H.A.,
and Veneziale, C.M. (1982). [ Biol. Chem. 257, 12546~12552.

Motility activation, respiratory stimulation, and alteration of Ca?* transport
in bovine sperm treated with amine local anesthetics and calcium transport
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Biophys. 221, 291-303.

Potassium-dependent increases in cytosolic pH stimulate metabolism and
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Regulation of gluconeogenesis by catecholamines, vasopressin and
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Characterization, and Use of Hepatocytes (Harris, R.A. & Cornell, N.W., eds.),
pp. 445-454, Elsevier Science Publishing Co., Inc.

The effect of substrate cycling on the ATP yield of sperm glycolysis.
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Regulation of gluconeogenesis by norepinephrine, vasopressin, and angiotensin
II: A comparative study in the absence and presence of extracellular Ca?*.
Kneer, N.M., and Lardy, H.A. (1983). Arch. Biochem. Biophys. 255,
187-195.

Regulation of carbohydrate metabolism by 2,5-anhydro-D-mannitol.
Riquelme, P.T., Wernette-Hammond, M.E., Kneer, N.M., and Lardy, H.A.
(1983). Proc. Natl. Acad. Sci. USA 80, 4301-4305.

Catecholamine stimulation of hepatic gluconeogenesis at the site between
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Regulation of calcium content in bovine spermatozoa. Rufo, G.A. Jr., Schoff,
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Effects of fluoracetate on hepatic gluconeogenesis. Bobyleva-Guarriero, V.,
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J. Biol. Chem. 259, 5115-5123.

Site of insulin inhibition of cAMP-stimulated glycogenolysis. Gabbay, R.A.
and Lardy, H.A. (1984). /. Biol. Chem. 259, 6052-6055.

3-aminopicolinate inhibits phosphoenolpyruvate carboxykinase in hepatocytes
and increases release of gluconeogenic precursors from peripheral tissues.
Chen, K.S. and Lardy, H.A. (1984). J. Biol. Chem. 259, 6920-6924.

The effect of nutritional state and hormones on the number of circulating
red cells in gallus domesticus. Hughes, P.E., Bobyleva-Guarriero, V., and Lardy,
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The influence of fasting on chicken liver metabolites, enzymes and
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627-632.

Regulation of gluconeogenesis at phosphoenolpyruvate carboxykinase. Lardy,
H.A. and Hughes, P.E. (1984). In Current Topics in Cellular Regulation,
p. 171-179, Academic Press, Inc.

The antilipolytic effect of insulin does not require adenylate cyclase or
phosphodiesterase action. Gabbay, R.A. and Lardy, H.A. (1985). FEBS Lett.
179, 7-11.

Inhibition by 2,5-anhydromannitol of glycolysis in isolated rat hepatocytes
and in Ehrlich ascites cells. Riquelme, P.T., Kneer, N.M., Wernette-Hammond,
M.E. and Lardy, H.A. (1985). Proc. Natl. Acad. Sci. USA 82, 78-82.
Regulation of gluconeogenesis in glycogen-depleted hepatocytes from alloxan-
diabetic rats. Wernette-Hammond, M.E., and Lardy, H.A. (1985). Diabetes
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The structure of caltrin, the calcium transport structure of caltrin, the calcium
transport inhibitor of bovine inhibitor of bovine seminal plasma. Lewis, R.V.,
San Agustin, J., Kruggel, W., and Lardy, H.A. (1985). Proc. Natl. Acad. Sci.
UsA 82, 6490-6491.

Catecholamine and vasopressin stimulation of gluconeogenesis from
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Multiple requirements for glycogen synthesis by hepatocytes isolated from
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A half century biochemistry. Lardy, H.A. (1985). In Comprehensive
Biochemistry. Personal Recollections, 11, Vol. 36 (Semenza, G., ed),
p. 297-325, Elsevier.

The effect of different types of physical exercise on glucose and citrulline
synthesis in isolated rat liver parenchymal cells. Bobyleva-Guarriero, V., and
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The role of malate in exercise-induced enhancement of mitochondrial
respiration. Bobyleva-Guarriero, V. and Lardy, H.A. (1986). Arch. Biochem.
Biophys. 245, 470-476.

The role of malate in hormone-induced enhancement of mitochondrial
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Methylisobutylxanthine blocks insulin antagonism of cAMP-stimulated
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(1986). /. Biol. Chem. 261, 4002-4007.

Enzymatic adaptation to physical training under P-blockade in the rat:
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Caltrin: A regulator of calcium transport by bovine spermatozoa,
Development, Growth andDifferentiation. Supplement, 1986. Lardy, H.A.,
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Chronic exercise training alters kinetic properties of rat skeletal muscle and
myocardial lactate dehydrogenase. Ji, L.L., Stratman, F.W., and Lardy, H.A.
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Edwin Broun Fred (1887-1981). Lardy, H.A. (1986). In American
Fhilosophical Year Book—1985, p. 122-125.

Insulin inhibition of hepatic cAMP-dependent protein kinase: Decreased
affinity of protein kinase for cAMP and possible differential regulation of
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Characterization of Ca?* uptake by guinea pig epididymal spermatozoa.
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mitochondria. Breitbart, H., Wehbie, R.S., San Agustin, J., and Lardy, H.A.
(1990). Biochim. Biophys. Acta 1022, 27-32.

Purification and structure of caltrin-like proteins from seminal vesicle of the
guinea pig. Coronel, C.E., San Agustin, J., and Lardy, H.A. (1990). J. Biol
Chem. 265, 6854-6859.
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Bovine seminal plasma constituents modulate the activity of caltrin, the
calcium-transport regulating protein of bovine spermatozoa. San Agustin,
J.T. and Lardy, H.A. (1990). J. Biol. Chem. 265, 6860-6867.

Biochemical aspects of obesity. Lardy, H.A. and Shrago, E. (1990). Annu. Rev.
Biochem.59, 689-710.

Calcium transport in sperm mitochondria: Effect of substrates and phosphate.
Breitbart, H., Wehbie, R., and Lardy, H.A. (1990). Biochim. Biophys. Acta
1026, 57-63.

Regulation of calcium in bovine spermatozoa. Breitbart, H., Wehbie, R., and
Lardy, H.A. (1990). Biochim. Biophys. Acta 1027, 72-78.

Stimulation of Ca*" uptake into epididymal bull spermatozoa by analogues
of amiloride. Breitbart, H., Cragoe, EJ. Jr., and Lardy, H.A. (1990). Eur J
Biochem. 192, 529-535.

Role of malate in the enhancement of mitochondrial respiration in vitro.
Bobyleva-Guarriero, V., Wehbie, R.S., Muscatello, U., and Lardy, H.A. (1991).
Biokhimiya 56, 542-551.

Induction of hepatic mitochondrial glycerophosphate dehydrogenase
in rats by dehydroepiandrosterone. Su, C-Y. and Lardy, H.A. (1991).
J. Biochemistry 110, 207-213.

Antioxidant enzyme response to selenium deficiency in rat myocardium.
Ji, L.L., Stratman, F.W.; and Lardy, H.A. (1992). J. Am. College of Nutrition
11, 79-86.

Bovine spermatozoa incorporate %P; into ADP by an unknown pathway.
Cheetham, J. and Lardy, H.A. (1992). [ Biol. Chem. 267, 5186-5192.
Changes in liver structure and function after short-term and long-term
treatment of rats with dehydroepiandrosterone. Bellei, M., Battelli, D., Fornieri,
C., Mori, G., Muscatello, U., Lardy, H.A., and Bobyleva-Guarriero, V. (1992).
J. Nutrition 122, 967-976.

Functional properties of caltrin proteins from seminal vesicle of the
guinea pig. Coronel, C. and Lardy, H.A. (1992). Molecular Reprod. and
Development 33, 74-80.

Purification, structure and characterization of caltrin proteins from seminal
vesicle of the rat and mouse. Coronel, C.E., Winnica, D.E., Novella, M.L., and
Lardy, H.A. (1992). J. Biol. Chem. 267, 20909~20915.

Isolation and characterization of a 54-kilodalton precursor of caltrin, the
calcium transport inhibitor protein from seminal vesicles of the rat. Coronel,
C.E., Novella, M.L., Winnica, D.E., and Lardy, H.A. (1993). Biol. Repro. 48,
1326-1333.

Comparative studies of effects of dehydroepiandrosterone on rat and chicken
liver. Bobyleva, V., Kneer, N., Bellei, M., Battelli, D., Muscatello, U., and Lardy,
H.A. (1993). Comp. Biochem. FPhysiol. 105B, 643~647.



166 Wolf Prize in Agriculture

420.

427.

428.

429.

430.

431.

432.

433.

434.

435.

436.

437.

Concerning the mechanism of increased thermogenesis in rats treated with
dehydroepiandrosterone. Bobyleva, V., Kneer, N., Bellei, M., Battelli, D., and
Lardy, H.A. (1993). /. Bioener. Biomem. 25, 313-321.

Lysogenic activity of enhancer caltrin and the influence of phospholipids on
its expression. San Agustin, J.T., and Lardy, H.A. (1993). Biol. Repro. 49,
723-729.

A study of possible involvement of glycerol 3-phosphate and malate shuttles
in the regulation of thermogenesis. Bobyleva, V., Bellei, M., Battelli, D., and
Lardy, H.A. (1994). In Advances in Free Radicals in Disease (Tomasi, A., ed.),
pp. 281-288.

Effects of dehydroepiandrosterone and carnitine treatment on rat liver.
Battelli, D., Bellei, M., Kneer, N., Contri, M., Ronchetti, 1., Bobyleva, V.,
and Lardy, H.A. (1994). Biochem. and Molec. Biol. International 33,
1063-1071.

Electron microscopic immunolocalization of caltrin proteins in guinea pig
seminal vesicles. Coronel, C.E., Maldonado, C., Aoki, A., and Lardy, H.A.
(1995). Archives of Andrology, 35, 233-246.

Ergosteroids: Induction of thermogenic enzymes in livers of rats treated with
steroids derived from dehydroepiandrosterone. Lardy, H.A., Partridge, B.,
Kneer, N., and Wei, Y. (1995). Proc. Natl. Acad. Sci. 92, 6617-6619.
Induction of thermogenic enzymes by DHEA and its metabolites. Lardy, H.A.,
Kneer, N., Bellei, M., and Bobyleva, V. (1995). Ann. N.Y. Acad. Sci. 774,
171-179.

Steroidal allylic fluorination using diethylaminosulfur trifluoride: A convenient
method for the synthesis of 3B-acetoxy-7o- and 7p-fluoroandrost-5-en-17-
one. Marwah, P., Thoden, ].B., Powell, D.R., and Lardy, H.A. (1996). Steroids
61, 453-460.

Effects of the ergosteroid 7-oxo-dehydroepiandrosterone on mitochondrial
membrane potential: Possible relationship to thermogenesis. Bobyleva, V.,
Bellei, M., Kneer, N., and Lardy, H.A. (1997). Arch. Biochem. Biophys. 341,
122-128.

Ergosteroids II: Biologically active metabolites and synthetic derivatives of
dehydroepiandrosterone. Lardy, H.A., Kneer, N., Wei, Y., Partridge, B., and
Marwah, P. (1998). Steroids 63, 158-165.

AS-Androstenediol is a natural hormone with androgenic activity in human
prostate cancer cells. Miyamoto, H., Yeh, S., Lardy, H.A., Messing, E., and
Chang, C. (1998). Froc. Natl. Acad. Sci. USA 95, 11083-11088.
Ergosteroids III. Syntheses and biological activity of seco-steroids related to
dehydroepiandrosterone. Reich, L.L., Lardy, H.A., Wei, Y., Marwah, P., Kneer,
N., Powell, D.R., and Reich, H.J. (1998). Steroids 63, 542~553.
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Determinants of disease in the simian immunodeficiency virus-infected rhesus
macaque: Characterizing animals with low antibody responses and rapid
progression. Dykhuizen, M., Mitchen, J.L., Montefiori, D.C., Thomson, J.,
Acker, L., Lardy, H.A., and Pauza, C.D. (1998). journal of General Virology
79, 2461-2467.

Acute oral gavage study of 3f-Acetoxyandrostene-7,17-~dione (7~oxo-DHEA-
acetate) in rats. Lardy, H.A., Henwood, S.M., and Weeks, C.E. (1999). Biocherm.
Biophys. Res. Commun. 254, 120-123.

An escalating dose oral gavage study of 3f3-Acetoxyandrost-5-ene-7,17~dione
(7-oxo-DHEA-acetate) in rhesus monkeys. Henwood, S.M., Weeks, C.E., and
Lardy, H.A. (1999). Biochem. Biophys. Res. Commun. 254, 124-126.
Development and validation of a high-performance liquid chromatography
assay for the quantitative determination of 7-oxo-dehydroepiandrosterone-
3B-sulfate in human plasma. Marwah, A., Marwah, P., and Lardy, H.A. (1999).
Journal of Chromatography B 721, 197-205.

Flux of the L-Serine metabolism in rat liver: The predominant contribution
of serine dehydratase. Xue, H.-H., Fujie, M., Sakaguchi, T., et al. (1999).
J. Biol. Chem. 274, 16020-16027.

Dehydroepiandrosterone and ergosteroids affect energy expenditure.
Lardy, H.A. (1999). From: Health Promotion and Aging (R.R. Watson, Ed.),
Harwood, Amsterdam.

Suppression of A5-androstenediol-induced androgen receptor transactivation
by selective steroids in human prostate cancer cells. Chang, H.-D., Miyamoto,
H., Marwah, P., Lardy, H.A., et al. (1999). Proc. Natl. Acad. Sci., 96, 11173-
11177.

The possible role of pyrroloquinoline quinone in redox reactions in rat liver.
Bobyleva, V., DiCarlo, G.A., Kneery, N., and Lardy, H.A., pp. 133-145.

The effect of 7-oxo-DHEA acetate on memory in young and old
C57BL/6 mice. Shi, J., Schulze, S., and Lardy, H.A. (2000). Steroids 65,
124-129.

Thyroid hormone and dehydroepiandrosterone permit gluconeogenic hormone
responses in hepatocytes. Kneer, N. and Lardy, H.A. (2000). Arch. Biochem.
Biophys. 375, 145-153.

Short-term hypothermia activates hepatic mitochondrial sn-glycerol-3-
phosphate dehydrogenase and thermogenic systems. Bobyleva, V., Pazienza,
L., Muscatello, U., Kneer, N., and Lardy, H.A. (2000). Arch. Biochem. Biophys.
380, 367-372.

Safety and pharmacokinetic study with escalating doses of 3-acetyl-7-oxo-
dehydroepiandrosterone in healthy male volunteers. Davidson, M., Marwah,
A., Sawchuk, R/]., et al. (2000). Clin. Invest. Med. 23, 300-310.
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Liquid chromatography—electrospray ionization mass spectrometric analysis
of corticosterone in rat plasma using selected ion monitoring. Marwah, A.,
Marwah, P., and Lardy, H.A. (2001). a. J. Chromatog. B, 757, 333-342.
Ergosteroids IV: Synthesis and biological activity of steroid glucuronosides,
ethers, and alkylcarbonates. Marwah, P., Marwah, A., Kneer, N., and Lardy,
H.A. (2001). Steroids 66, 581-595.

Ketone bodies, potential therapeutic uses. Veech, R.L., Chance, B., Kashiwaya,
Y., Lardy, H.A., and Cahill, G.F. (2001). JUBMB Life 51, 241-247.
High-performance liquid chromatographic analysis of dehydroepiandro-
sterone. Marwah, A., Marwah, P., and Lardy, H.A. (2001). J Chromatog. A.
935, 279-296.

Ergosteroids V: Preparation and biological activity of various D-ring derivatives
in the 7-oxo-dehydroepiandrosterone series. Reich, L.L., Reich, H.].,
Kneer, N., and Lardy, H.A. (2002). Steroids 67, 221-233.

Ergosteroids VI: Metabolism of dehydroepiandrosterone by rat liver
in vitro: A liquid chromatographic—mass spectrometric study. Marwah, A.,
Marwah, P., and Lardy, H.A. (2002). J. Chromatog. B, 767, 285-299.
Molecular differences caused by differentiation of 3T3-L1 preadipocytes
in the presence of either dehydroepiandrosterone (DHEA) or 7-oxo-DHEA.
Gomez, F.E., Miyazaki, M., Kim, Y.-C., et al. (2002). Biochemistry 41, 5473~
5482.

Ergosteroids VII: Perchloric acid-induced transformations of 7-oxygenated
steroids and their bio-analytical applications—A liquid chromatographic—
mass spectrometric study. Marwah, A., Marwah, P., and Lardy, H.A. (2002).
Bioorg. Chem. 30, 233-2438.

Analysis of ergosteroids VIII: Enhancement of signal response of neutral
steroidal compounds in liquid chromatographic—electrospray ionization mass
spectrometric analysis by mobile phase additives. Marwah, A., Marwah, P.,
and Lardy, H.A. (2002). J. Chromatog. A., 964, 137-151.

Generation and characterization of androgen receptor knockout (ARKO) mice:
An in vivo model for the study of androgen functions in selective tissues.
Yeh, S., Tsai, M.-Y., Xu, Q., et al. (2002). Proc. Natl. Acad. Sci., 99, 13498-
13503.

Transformations of DHEA and its metabolites by rat liver. Lardy, H.A.,
Marwah, A., and Marwah, P. (2002). In: Lipids, Vol. 37, pp. 1187-1191,
AOCS Press.

Happily at Work. Lardy, H.A. (2003). Reflections: Paper in a series
commissioned to celebrate the centenary of the J. Biol. Chem. in 2005.
J. Biol. Chem., Centennial, 1905-2005, 100 Years of Biochemistry and
Molecular Biology: 278, 3499-3509.

How I became a biochemist. Lardy, H.A. (2003). Recollections, IUBMRB Life,
Taylor & Francis Health Sciences.
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Microwave induced selective enolization of steroidal ketones and efficient
acetylation of sterols in semisolid state. Marwah, P., Marwah, A., and
Lardy, H.A. (2002). Tefrahedron 59, 2273-2287, Elsevier Science Ltd.
3pB-Acetoxyandrost-1,5-diene-17-ethylene ketal functions as a potent
antiandrogen with marginal agonist activity. Miyamoto, H., Marwah, P.,
Marwah, A., Lardy, H.A., and Chang, C. (2003). Proc. Natl. Acad. Sci. 100,
4440-4444.

Inactivation of androgen receptor coregulator ARASS inhibits androgen
receptor activity and agonist effect of antiandrogens in prostate cancer cells.
Rahman, M.M., Miyamoto, H., Lardy, H.A., and Chang, C. (2003). Proc. Natl.
Acad. Sci. 100. 5124~5129.

Infertility with defective spermatogenesis and hypotestosteronemia in male
mice lacking the androgen receptor in Sertoli cells. Chang, C., Chen, Y.-T.,
Yeh, S.-D., et al. (2004). Proc. Natl. Acad. Sci. 101, 6876-6881.

Mitotic and neurogenic effects of dehydroepiandrosterone (DHEA) on
human neural stem cell cultures derived from the fetal cortex. Suzuki, M.,
Wright, L.S., Marwah, P., Lardy, H.A., and Svendsen, C.N. (2004). Proc. Natl.
Acad. Sci. 101, 3202-3207.

An economical and green approach for the oxidation of olefins to enones.
Marwah, P., Marwah, A., and Lardy, H.A. (2004). Green Chem. 6, 570-577.
C19-B-ene steroids in nature. Lardy, H.A., Marwah, A., and Marwah, P. (2005).
In: Vitamins and Hormones, Vol. 71, pp. 263-299, Elsevier Inc.
Development and validation of a high performance liquid chromatography
assay for 17a-methyltestosterone in fish feed. Marwah, A., Marwah, P., and
Lardy, H.A. (2005). ). Chromatog. B, 824, 107-115.

Identification of steroid derivatives that function as potent antiandrogens.
Miyamoto, H., Marwah, P., Marwah, A., et al. (2005). Int. J. Cancer 117,
866-872, Wiley-Liss, Inc.

A postulated role for 160-hydroxydehydroepiandrosterone in the prevention
of respiratory distress syndrome. Lardy, H.A. (2006). Medical Hypotheses
66, 107-109.

C19 steroids as androgen receptor modulators: Design, discovery, and
structure-activity relationship of new steroidal androgen receptor antagonists.
Marwah, P., Marwah, A., Lardy, H.A., et al. (2006). Bioorg. Med. Chem. 14,
5933-5947.

Oligozoospermia with normal fertility in male mice lacking the androgen
receptor in testis peritubular myoid cells. Zhang, C., Yeh, S., Chen, Y.-T.,
et al. (2006). Proc. Natl. Acad. Sci. 103, 17718-17723.

Hep27, a member of the short-chain dehydrogenase/reductase family, is an
NADPH-dependent dicarbonyl reductase expressed in vascular endothelial
tissue. Shafqat, N., Shafqat, J., Eissner, G., et al. (2006). Cell. Mol. Life Sci.
63, 1205-1213.
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476. Redox reactions of dehydroepiandrosterone and its metabolites in
differentiating 3T3-L1 adipocytes: A liquid chromatographic—mass
spectrometric study. Marwah, A., Gomez, FE., Marwah, P, et al. (2006).
Arch. Biochem. Biophys. 456, 1-7.

THE MAIN SCIENTIFIC ACHIEVEMENTS:

A. Discovered that bromobenzene is an effective treatment for selinium
poisoning by forming Se-containing mercapturic acid analogs that are
excreted in the urine.

B. Egg yolk in buffered solution permits spermatozoa to be stored for more
than a week, or to be frozen for decades, with retention of motility and
ferility.

C. Found that L-glyceraldehyde inhibits glycolysis by forming L-sorbose-1-~
phosphate — an inhibitor of hexokinase. This disproved Needham’s “non-
phosphorylating glycolysis” in embryonic and tumor tissue.

D. Found that both Thyroid hormone as well as dehydroepiandrosterone induce
the formation of mitochondrial glycero-phosphate dehydrogenaase and
cytosolic malic enzyme. These enzymes catalyze electron transport by a
path that generates heat rather than ATP. This explains their anti-obesity
action.

E. We found a protein (Caltrin) in semen that regulates calcium function in
spermatozoa and thus also regulates fertility. The structure of caltrins from
five different species were determined.

F. We discovered that dehydroepiandrosterone (DHEA), the most abundant
steroid in humans is converted metabolically to the 7-alpha derivative which
in turn is converted to 7-ketoDHEA and the latter forms 7-beta-hydroxy
DHEA. The biological specific activity of these steroids increases as they
progress along this pathway and we now have two additional metabolites
with interesting activities. Since retirement, studies of steroid structure and
activity occupies our small research group. In collaboration with Professor
Chawnshang Chang we found a new androgen — Androstenediol. It is
produced in the adrenals and is responsible for the terminal, fatal, stage of
prostate cancer because it is not inhibited by the usual antitestosterone
drugs.



Glenn Wade Salisbury
University of Illinois at Urbana-Champaign

1981 — for his outstanding achievements
in basic and applied research on artificial
insemination.

1910-1994

While working at Cornell University and the University of Illinois, Salisbury did
extensive research on semen extendors, number of sperm per insemination, and
insemination techniques. His contributions have been pivotal in the resolution of
problems limiting successful reproduction following artificial insemination. He is
known for his ability to stimulate thinking and interest in his field and for his bold
scientific approach to the problems facing the animal industry.

BRIEF DESCRIPTION OF SCIENTIFIC CONTRIBUTIONS:

G. W. Salisbury has been an outstanding leader in basic and applied research in
reproductive physiology and artificial insemination for over 40 years. His vision,
foresight, and originality in scientific development were dominant factors in the
development and growth of the artificial insemination industry. His pioneering
research on semen extenders, number of sperm per insemination, use of
antibacterial agents, and insemination techniques made major contributions to the
successful use of artificial insemination. This practice has made possible the
maximum use of genetically superior sires which has markedly increased the farm
animal productivity. It has been estimated that increased dairy cattle productivity
has resulted, in the United States, in a savings of one billion dollars per year. He
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has been highly instrumental in leading and developing groups that have made
significant contributions to agricultural industry. His service to agriculture cannot
be measured by just his awn accomplishments but must include the influence of
all who have been associated with him.

ESSENTIAL BIOGRAPHY:

Glenn Wade Salisbury was born at Sheffield, Ohio, in 1910. He received the
B. S. degree in agriculture from Ohio State University in 1931 and the Ph.D. degree
from Cornell University in 1934. He served as graduate assistant, instructor, assistant
professor, associate professor, and professor at Cornell University from 1931 to
1947. He served as Professor and Head, Department of Dairy Science, University
of Illinois, fran 1947 to 1969 and then became Associate Dean, and Director of
the Illinois Agricultural Experiment Station until his retirement in 1978. He is now
Professor Emeritus. He has had an outstanding career in research, teaching and
public service. He has been a prolific writer with over 260 scientific and popular
articles published.

CITATION
To Professor Glenn W. Salisbury

In appreciation for 22 years of leadership as Head of the Department of Dairy
Science at the University of Illinois Urbana-Champaign Campus.

His research accomplishments and foreign travels have given him an
international reputation as an extraordinary scientist, scholar, and teacher. His
abilities and dedication to serve have resulted in his appointment to numerous
local, national, and international committees, as well as to his new position. These
services have brought recognition to the department and to the university. His
initiative and drive, and his broad experience and understanding have served as a
stimulus for conducting and coordinating basic and applied research, and extension
activities of the department. His example has been an inspiration to his colleagues.
He is warm and considerate on a professional and personal basis. We wish to
acknowledge his contributions to the department and consider it a privilege to
have had this association with him.

PROFESSORIAL STAFF
DEPARTMENT OF DAIRY SCIENCE
UNIVERSITY OF ILLINOIS

JUNE 11, 1969



Wendell L. Roelofs
New York State Agricultural Experiment Station,
College of Agriculture and Life Sciences,
Cornell University, Geneva, New York, USA

1982 — for his fundamental chemical
and biological research on pheromones
and their practical use in insect control.

Wendell L. Roelofs, is the Liberty Hyde Bailey Professor of Insect Biochemistry in
the Department of Entomology at the New York State Agricultural Experiment
Station in Geneva. Roelofs also has served as chair of the department since 1991 to
July 1, 2007.

Roelofs has been instrumental in establishing Cornell as a leader in the field of
chemical ecology and in maintaining Cornell’s preeminence in the field to this day.
Roelofs and those who work in his laboratory have contributed greatly to our
understanding and practical use of chemical insect communication systems over
the past four decades. He and his co-workers have been key in developing our
understanding of biochemical pathways for the synthesis of insect pheromones,
male behavioral responses to female-produced pheromones, and the evolution of
chemical communication systems. In a very specific context, Roelofs and his team
identified over 50 new species-specific pheromones that have been used to construct
insect lures that in turn have changed the way in which farmers practice pest
management. These lures have been responsible for greatly reducing the use of
chemical pesticide in several cropping systems.
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Roelofs has made prodigious contributions in the fields of chemical ecology,
insect chemical communication systems, insect behavior and physiology, and
insect pest management. He is considered the patriarch of the nexus of these
subject domains. Roelofs has made important contributions in extension by
advocating for and exemplifying linkages among fundamental science, applied
research, and extension. He has played important roles in fostering an environment
that has led to the department being recognized as one of the top in the field.
During his tenure as chair, the department has become a vibrant and successful
unit with several new faculty and a clear sense of mission and purpose.

Roelofs has authored nearly 400 publications. His research has been widely
acclaimed by his peers, resulting in him being awarded the Wolf Prize for
International Agriculture in 1982, and the National Medal of Science in 1983. He
is also a member of the National Academy of Sciences.

CURRICULUM VITAE

Education

1964 - Ph.D., Indiana University
1960 - B.S., Central College
Academic Ranks (year achieved)

1976-~present ~ Professor
1969-1976 - Associate Professor
1965-1969 - Assistant Professor

Primary Departmental Program Area

Entomology ~ Geneva: Fundamental research with applied mission

Areas of Expertise (key words)

Sex pheromones, biosynthesis, behavior, genes, evolution, mating disruption

Professional Experience

1962-~1964 - NIH Predoctoral Fellow
1964 ~ NIH Postdoctoral Fellow, Massachusetts Institute of Technology

Sabbaticals and Study leaves (year, project, location)

1972 TNO, Delft, The Netherlands
1983 DSIR, Auckland, New Zealand (Senior Fellowship from National Research
Advisory Council)
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Honors and Awards (past and current year)

1973 J. Everett Bussart Memorial Award (Entomological Society of America)
1977 Alexander von Humboldt Award

1978 Outstanding Alumni Award, Central College

1980 ESA Founder’s Memorial Award Lecturer

1982 Wolf Prize (Agriculture)

1983 Distinguished Achievement Award, Eastern Branch, ESA

1983 Distinguished Alumnus Award, Indiana University

1983 National Medal of Science

1985 Distinguished Scientist Luncheon, White House

1985 Fellow, American Association for the Advancement of Science
1985 Elected to National Academy of Sciences

1986 USDA Distinguished Service Award

1986 Elected to American Academy of Arts and Sciences

1987 Fellow, Entomological Society of America

1990 Silver Medal, International Society of Chemical Ecology

1994 Sterling Hendricks Award, ACS, Agrochemicals Division

2001 Spencer Award, American Chemical Society

2007 President, International Society of Chemical Ecology

2007 CALS Outstanding Faculty Award

AcADEMIC RESPONSIBILITIES

Research Responsibilities

e Current Postdoctoral Associates (list names)
Paul Robbins

e Past Postdoctoral Associates
Bingye Xue 2003-2006
Grace Hao, 2000-2002
Satoshi Nojima, 2000-2003
Bruce Morris, North Dakota St. 2000-2001
Aijun Zhang, USDA, Beltsville, MD 1997-2000
Weitian Liu, Univ. South Dakato Medical School 1998-2002
Nancy Murray, Hobart and William Smith Colleges 2000-2001
Prior to 5 years ago from 1969:
Thomas Baker, Jan Kochansky, Jim Miller, Ring Carde’, Ashok Tamhankar
Lou Bjostad, Henry Arn, Jim Tette, Ada Hill, Walter Wolf, Ritzuo Nishida,
Boris Kovalev, Jia~-Wei Du, Stephen Foster, Ralph Charlton, Stuart Krasnoff,
Russell Jurenka, Peter Ma,

e Other Current Research Professionals Supervised (list names)
Charles Linn, Senior Research Associate
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Graduate Field Membership

Field of Entomology
Field of Neurobiology and Behavior

OTHER CURRENT PROFESSIONAL ACTIVITIES

Professional Societies

American Chemical Society

Entomological Society of America

Sigma Xi

American Association for the Advancement of Science
National Academy of Sciences

American Academy for Arts and Sciences
International Society for Chemical Ecology
Asia-Pacific Association for Chemical Ecology

Professional Honoraries

1985
1988
19838
1989
1989

Honorary Doctor of Science, Central College

Honorary Doctor of Science, Hobart & William Smith Colleges, Geneva, NY
Honorary Doctor of Science, Indiana University

Honorary Doctor of Philosophy, University of Lund, Sweden

Honorary Doctor of Science, Free University of Brussels, Belgium

Editorial Boards

Journal of Insect Physiology
Insect Biochemistry and Molecular Biology
Journal of Chemical Ecology

Committee Assignments

e [nfernational/National:

2000-03 Secretary, Class VI, National Academy of Sciences
1999 Chairman, Section B, National Entomology Society of America
1998 Vice Chairman, National Entomology Society of America
1997 Secretary, National Entomology Society of America

e University:
2005 Chairman, CALS Research and Extension Awards Committee
2003 Geneva Director Search Committee

2000-~present Chairman, Facility Use Committee at Geneva
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OTHER CURRENT PROFESSIONAL CONTRIBUTIONS

Assignments and Panels:

1976
1976
1977
1977-80

1977
1978
1978
1980
1987
1989-92
1989-92
1989
1990-
1991-
1992

1993
1994
1995
1996
2000
2003

Delegation on Insect Control to People’s Republic of China
Committee on Biology of Pest Species, National Research Council
AIBS-EPA Pheromones Task Group

Steering Committee for Research Grants to University of New Brunswick
for Research and Development of Spruce Budworm Pheromone
Delegation to Japan on Insect Pheromones and their applications
EPA Ad Hoc Committee for Registration of Non-Biocidals

US-USSR Scientific Exchange Delegation, Tbilisi, USSR

US-USSR Scientific Exchange Conference, Tashkent, USSR

US-New Zealand Exchange Program (Auckland, NZ, 1 month)
Center for Insect Science, University of Arizona, Advisory Committee
Boyce Thompson Institute Research Oversight Committee

NSF Cellular Biochemistry Review Panel

Cornell Biotechnology Scientific Administrative Board
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