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FOREWORD

This historical account of science and research is unique. In this

* document, H. O. Kunkel summarizes the evolutionary development of

nutritional sciences at Texas A&M. His perspective is particularly valu-

able since he participated directly in several ways—first, as a student

under many of the described mentors, later as a researcher and teacher,
and more recently, as an administrator.

In this undertaking, Dean Kunkel applied his usual thoroughness in
researching the topic, its participants, and the implications. In his
unique, descriptive writing style, he develops two views. First, the
events and the participants are described with some chronological se-
quence so we understand the components and discoveries in nutritional
studies. Second, and more important, he weaves the various events and
sequences into a macroperspective, by highlighting the particular signifi-
cance and impact of eras of research. As these building blocks accumulate,
we gain our understanding of how and why nutritional science grew and
evolved as it did at Texas A&M and the Experiment Station.

The very needs which prompted nutritional studies nearly 100 years
ago are still prevalent today—greater efficiency and productivity, plus a
better understanding of the biochemistry and processes of animal growth
and development. While farm animals were a primary research target,
Kunkel also builds in the evolution of human nutrition which, too, had its
distinctive history at Texas A&M.

The documentation and citations are particularly rich. With unusual
care, the Dean has carefully specified the literature, personal communica-
tions, and other documentary sources, recognizing the many students,
scientists, and colleagues who participated. We are appreciative of the
perspective H. O. Kunkel provides for our current and future thought.

Dudley Smith
Associate Director
The Texas Agricultural
Experiment Station
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Introduction

Nutritional studies at Texas A&M University began as early as 1888,
shortly after the establishment of the Texas Agricultural Experiment
Station. These studies represented a high research priority and field of
service to Texas farmers and ranchers, and were uniquely Texan.

An agrarian paradigm dominated the research of the Texas Agricul-
tural Experiment Station during its first six decades.! Research, including
nutritional research, at Texas A&M was responsive to a protocol of its own
construction. The objective was to support the agricultural systems and
farmers of Texas. The underlying compulsion expressed in the design and
execution of nutritional and feeding experiments throughout most of the
era from 1888 was that nutritional studies would support the animal
agricultures as they were practiced at the time in Texas. And as the
nutritional researches took root, they, like the other high-payoff re-
searches of the Experiment Station, would in turn significantly change
and restructure the technology of animal agriculture.

Every agricultural system carries with it the experience of ancestors,
those practices upon which new technology builds and which constrain
the innovations that are possible. The system is a product of ascent
through evolutions of culture, tradition, the soil and water, and also of
economics, political policy, and science. Texas agriculture developed in
unique ways, quite different from the development of agriculture in the
American heartland, even the South. So did Texas science.

During the late 19th century and continuing until the present time,
farmers in Texas grew cotton as their principal cash crop. On their tracts of
land, in the 18907, farmers supplemented their income and supported
their livestock by planting kaffir corn, feterita, and later, “milo maize.”
When agriculture expanded from East Texas and the Gulf Coast onto the
High Plains, sorghum became a field crop second only to cotton. When
animals were fed, they were fed the unique products of Texas crop
production and its by-products—hegari fodder, cottonseed hulls and
meal, sorghums, even sweet potato meal.? Grasslands and range furnish-
ed the principal support of animal agriculture, a condition existent today
despite extensive commercial feedings of cattle, poultry, and dairy cows.
And in the process, the component operations of Texas animal agriculture
remained the functions of different groups of farmers, a division that was
existent long before the current trend in the Midwest to separate livestock
and poultry production from feed crop production. With rare exception
cattlemen were not grain producers. Nor have grain producers in Texas
ever fed animals extensively for an income. Moreover, feedlot entrepre-
neurs, dairymen, and poultry producers competed on the market for
grain produced by other segments of the agricultural economy.

These parameters of agriculture both drove and were modified by
nutritional research. The flow of the classical biochemical nutritional
science—the discoveries of vitamins, essepntial minerals, and amino
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acids—did not touch Texas A&M University and the Texas Agricultural
Experiment Station until the age of nutrient discovery was almost over in

1940.% But certain universal principles emerged out of the nutrition =,

researches at Texas A&M. These are the highlights of our history.

The Beginnings

Nutritional science at Texas A&M University began in the Depart-
ment of Chemistry. On the establishment of the Texas Agricultural
Experiment Station in 1888, the professor of chemistry doubled as the
chief chemist of the station.* Called by Texas Farm and Ranch one of the
South’s best chemists,”> Henry Hill Harrington solicited the support of his
associate Duncan Adriance to initiate feeding tests with dairy cattle and
perform the proximate analyses on Texas feeds. They reported the first
unusual attribute of cottonseed as a feed: when fed to dairy cows,
cottonseed and cottonseed meal raised the melting point of butter. The
mystery was not resolved until some 70 years later when biochemists
Raymond Reiser and P. K. Raju discovered that cyclopropenoid fatty
acids, such as those in cottonseed oil, would alter fatty acid metabolism.®

George S. Fraps, with a Ph.D. in chemistry from Johns Hopkins
University, with the cooperation of Professor F. R. Marshall and John C.
Burns of the Division of Animal Husbandry picked up the work and
carried it on for over 42 years (1904-1947). Fraps collected data on the
proximate analysis of every imaginable feedstuff that might be fed to
animals in Texas. A Phi Beta Kappa, Fraps apparantly was not only aware
of the work of Otto Kellner and H. P. Armsby,” but attempted to enlarge
on their work. Almost all of Fraps’ researches attempted to calculate or, in
later studies, to measure directly the “productive energy” of feedstuffs.

Best known for his extensive and comprehensive energy values of
individual feedstuffs for growing chickens and his text, Principles of
Agricultural Chemistry, Fraps laid the foundation for basic research in
Texas soils and protected Texas farmers and ranchers from fraudulent feed
claims. He calculated digestibilities and “productive energies” of feeds
and foods for most farm animals and even humans. Fraps built an
extensive data base and calculated his own feeding standards. His works,
however, went largely unheralded until a decade after Fraps had retired
in 1947.° Then G. F. Combs, of the University of Maryland, discovered
the amino acid-energy relationship in poultry nutrition. Fraps” work took
on a new and special resonance in the 1950’s as a primary conceptual base
for formulation of poultry feeds. Now clearly evident, Fraps  work laid the
foundation for one of the significant improvements in poultry feeding in
modern times.

An autocratic master who ran his laboratory in the mode of a
European professor, Fraps rigidly handled personnel, imposed inelastic
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work schedules, and required that each pencil stub be returned before he
issued a new one. As through a revolving door, Fraps’ colleagues for the
! most part came and went. They included A. R. Kemmerer, who extended
the work of the Division of Chemistry to vitamin A and carotene, E. C.
Carlyle, George Smith, Simon Wender, Samuel M. Greenberg, W. W.
Meincke, and Raymond Reiser. Samuel E. “Doc” Asbury, the technician
who came with Fraps from North Carolina, stayed on, unlike the rest, and
became a legend in his own right, lecturing on Texas history, playing piano
duets, and tending climbing roses on trellises that towered above the roof
of his campus home. Survival as a member of the team was a function of
one’s sense of humor. But Fraps retirement was unlamented, even
though he stood as the most prolific publisher in the history of the Texas
Agricultural Experiment Station with approximately 400 technical articles
and a host of bulletins. Driven by an obsession to receive credit for every
research accomplishment of his staff, the gold-rimmed-spectacled Fraps
had but grudging respect. Yet Fraps stands as a titan in nutritional science
at Texas A&M.

The Feedings

Research with large animals during the early history of the Texas
Agricultural Experiment Station was often an experiment of expedience,
controlled but generally not sophisticated, and was done mainly at the
substations. Applied research in the feeding of large animals at these field
units existed by 1917 at the Spur substation and, for nearly four decades,
it moved under the inspiration of John McKinley Jones. With academic
degrees from the Universities of Wyoming and Missouri, Jones, like
Fraps, seemed to welcome constantly new challenges as if to prove
himself. Jones came to the Texas Agricultural Experiment Station from
New Hampshire in 1914, and from 1918 until 1947, he was Chief of the
Range Animal Husbandry Division.

Like others in the Experiment Station in its early decades, Jones
catered to immediate public concerns. Jones set the pattern of calling
meetings of “feeders and stockmen” when a “test” was closed, first at the
Spur substation, then regularly at Beeville, Big Spring, and Balmorrhea.
The idea culminated with the Annual Ranchers Roundup at Sonora. For
two days, ranchers and researchers listened to reports on every project
underway plus talks by cattlemen and sheepmen, camped out in a
pasture, and danced and drank into the night. Daytime attendance was
estimated at 1,500 to 2,000.

Jones involved farmers and ranchers in animal feeding experiments
soon after his arrival in Texas. Generally, prominent ranchers would
provide animals and facilities and wholly finance the tests. Prominent
names such as J. E. Boog-Scott, Joe Finley, R. M. Kleberg, Robert J.
Kleberg, Jr., and E. K. Fawcett thread through the records.






John McKinley Jones was Chief of Range Animal Hus-
bandry at Spur from 1918 to 1947. (Photograph, 1940.

Courtesy, TAMU Agricultural Research Station at
Sonora.)

The Annual Ranchers Roundup at Sonora evolved from J. M. Jones  practice of calling
meetings after a test was completed. Participants pitched their tents in a pasture (opposite,

+ above) and attended talks by researchers and fellow stockmen (opposite, below). (Courtesy,
© TAMU Agricultural Research Station at Sonora.)



Continuing cooperative activity with the King Ranch group led to the
confirmation that phosphorus was the limiting nutrient in South Texas
cattle production. Hubert Schmidt of the Division of Veterinary Research
had identified a causative organism in loin disease in 1926.” But the
missing link was a deficiency of phosphorus in the rangeland forages.
Phosphorus-deficient animals ate carcasses of their dead associates. Taking
this clue, scientists learned that phosphorus deficiency could be prevent-
ed if ranchers supplied breeding cows with only 65 grams of phosphorus
daily, either in form of bone meal or disodium phosphate. Assisted by
animal husbandman John H. Jones, John McKinley Jones demonstrated
that phosphorus deficiency had also caused “creeps” and reduced calf
crops and rates of growth.!?

These achievements rank with the control of the cattle tick as keys to
the development of a cattle industry in South Texas.

Sorghum came to Texas early in the 20th century because it was
drought-resistant and corn did poorly. Like corn, sorghum proved to be a
seed deficient in certain nutrients, but, as with corn, that would be
outweighed by the fact that the sorghum plant proved to be a tremendous
manufacturing system. The smaller-seeded sorghum would vyield to corn
in some situations where corn could be as economically produced and
transported to the feeding site. Sorghum would not replace all the corn in
the diets of broiler poultry. But the genetic diversity available for sor-
ghum development proved to be greater than for corn. Thus feeding trials
were as important to sorghum breeding as to the establishment of
sorghum as a significant feed grain.

Some of the first estimates of the nutritional value of sorghum grain
were made on the eve of World War I, by A. B. Conner, a director of the
Texas Agricultural Experiment Station, J. W. Carson, then State Feed
Inspector, and Fraps.!! Initial tests of Sudan grass and feterita were
conducted at Chillicothe on a 32-acre farm with expenses initially borne
by the Office of Forage Crops, Bureau of Plant Industry of the United
States Department of Agriculture.'2

By 1912, John Cardwell Burns, a voung, easy-going, hardworking
head of the Animal Husbandry Department, had begun feeding experi-
ments on the campus and included sorghum in his feeding program. Due
to lack of funds and the press of teaching responsibilities, these experi-
ments appeared as elementary studies more to answer questions of
production than of nutritional needs. But they signified campus-based
research concern,'® and, a rarity for those days, cooperation between the
teaching and research divisions of the agricultural complex at Texas A&M.



R.]. Kleberg, Jr. (left) observes while ranch hands administer phosphorus supplements to
cows. (Courtesy, King Ranch, Inc.)



The Pens of Spur
and Other Places

In events approximately parallel, as nearly as can be determined,
comparisons of sorghum with corn fed to breeding flocks of sheep were
also conducted by Jones under the careful eye of the storied Ray E.
Dickson, Superintendent of the Spur Substation. Dickson, better known
as the researcher whose work led to national soil conservation legislation,
reported that sorghum had about 95 percent the value of corn for sheep.'*

Spur, however, is in the heart of the Rolling Plains of Texas and that
was cattle country, not sheep land. Cattle were also brought into the
station in the winter of 1918-1919 and again Dickson estimated the value
of sorghum to be 95 percent that of corn for cattle, an estimate that still
has practical reverberations. Chillicothe, the principal site for sorghum
breeding, and the cradle of commercial hybrid sorghum, lay less than 100
miles away. And it followed that the feeding pens at Spur would be used
into the 1930’ for “proof of the pudding,” the test of the nutritional value
of a variety or of a method of using different kinds of sorghum for grain, for
forage, or for silage.

The Spur station would never have enough rangeland to support a
cow-calf operation. So it was its feeding pens that remained central to
work with cattle. And that work would be constrained by the missions to
produce the beef that the eater would select and to solve the problems of
the Texas feeder. In Texas, then, the kind of beef people chose to eat was
anything but high choice and prime grades.

Though sorghum would increasingly become the predominant feed,
the feeds available in great amounts in the 1930’s were the by-products of
cotton—cottonseed meal and hulls.'® A 20:80 meal and hulls mixture was
the standard fare for feedlot cattle in the 1930s. After three months, the
cattle began to go blind; however, a pound of alfalfa hay a day would
prevent the problem. John K. Riggs was employed in 1936 and given the
job of finding out why that was. The nutrition student of today could
suggest the cause immediately, but experimental night blindness had
been shown in chickens less than a decade before, and carotene had been
reported as provitamin A only in 1929.'° Riggs, collaborating with Hubert
Schmidt, Fred Hale, and John H. Jones, was able to work out the rates of
vitamin A depletion and establish quantitative requirements of cattle for
vitamin A in terms of carotene.

The feeding pens at Spur, with Paul Marion in charge, were used for
experiments with feed additives in the 1950's. They were used later to test
the concept of feedlot cow-calf production, and by Lowell Schake for
studies of behavior of cattle.!”
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Ray E. Dickson (left), Superintendent of the Spur substation, and John K. Riggs,
Assistant Animal Husbandman, in 1938. Riggs later directed beef cattle research and
academic programs at College Station until his retirement in 1979. (Courtesy, TAMU
Agricultural Research Station at Spur.)

Group of cattle in a 1936 experiment involving vitamin A . (Courtesy, TAMU Agricultural
Research Station at Spur.)



Paul Marion was in charge of the feeding pens when experi-
ments with feed additives took place in the 1950s at Spur.
(Courtesy, Mrs. Paul Marion.)

-

AN
A field day at the Spur substation, circa 1942. (Courtesy, TAMU Agricultural Research
Station at Spur.)
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At various times field units at Big Spring (early 1920%), Balmorrhea
(1928-29), Beeville (1931), Bushland near Amarillo (1943-1966), the Texas
Tech Universitys Research Center at Amarillo (ca. 1950-1980), and the
shifting location beginning with dairy cattle investigations at Troup in the
late 1920’s, moving into Tyler and then to Overton by 1965, were also sites
for Experiment Station feeding experiments with cattle. The surge from
1962 onward that built the massive feedlot industry in Texas made these
sites obsolete. Now, Spur has been phased out of cattle feeding experi-
ments. Balmorrhea served for a while to provide the intitial evidence that
rates of growth and gain in cattle were in part hereditary, but was closed in
1966. The animal facilities at Beeville and Overton are used today for
experiments in reproductive physiology. However, the USDA Center at
Bushland and the companion Texas A&M University Center at Amarillo,
after a hiatus for more than a decade, were reestablished in 1977 as a
primary site for intensive fundamental nutrition research on beef cattle.

The mantle of responsibility for research in the applied beef cattle
nutrition shifted in the late 1950's to John K. Riggs. Riggs, who began his
work at the substation at Spur on vitamin A in range cattle, came to
College Station in 1941 as a member of the teaching faculty. But, in the
1950s, when teaching and research were recombined, he continued to
develop information regarding the feeding value of by-products for cattle:
citrus, wood and dried molasses, sorghum gluten feed and gluten meal,
by-products of the milling industry, and animal and vegetable fats. He
developed a system of autoregulation of consumption of supplemental
feeds for range cattle using salt and gypsum. »

He initiated the concept of consolidated progress reports on beef
cattle research as a means of communication with producers, researchers,
and educators. During the same period of time, Riggs was given the
general leadership in beef cattle research and academic programs, a
position he held until retirement in 1979.'

Low-keyed, cautious, and always the student, Riggs personified the
dictum of Henry St. John, “It is the modest, not the presumptive
inquirer, who makes a real and safe progress.” For over a decade and a half
beginning about 1960, the nutritional researches of Riggs and his students
and colleagues keyed on those factors which affected or could improve the
nutritional quality of sorghums. He studied the nutritional significance of
natural and varietal variability of the grain. Through a sequence of
experiments quite different from those employing treatment with heat,
Riggs was able to confirm the notion that processing could increase the
nutritional value of sorghum for cattle. His techniques mainly involved
adding water and allowing the grain to absorb it, undergoing some
biochemical change. He called it reconstituted grain.'®

Some 75 students received advice and direction from John Riggs as
they obtained the M.S. and Ph.D. degrees. Of these, Lowell Schake
stayed on to be a member of the faculty and to focus on the cattle feedlot
industry.
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The Return to Chemistry

Fred Hale, Chief of the Experiment Station Swine Division from
1925 to 1947, laid the groundwork for the development of the efforts in
scientific nutrition in the 1940s and 19505, mainly by inspiration and
extending the institutional vision. Starting also with the general mission
of encouraging greater usage of Texas feed products, Hale began his tests
on the use of cottonseed meal in swine diets, a feed material that because
of its gossypol content was previously regarded as too toxic to feed for
monogastrics.

Hale’s most significant contributions were two. Experiments in the
early 1930s demonstrated that maternal vitamin A deficiency could cause
congenital malformations of the eye (microphthalmia) and of the mouth of
the pig. These landmark experiments demonstrated for the first time a
relationship between congenital abnormalities and maternal nutrition, a
finding that was to have implications in medical research.?”

Hale’s second major contribution derived from the perception that
nutritional studies on feedstuffs required chemical description. At Hale’s
proposal, a chemical laboratory was built.?! Carl M. Lyman, a student of
Charles Glenn King of vitamin C fame and of Roger Williams, with whom
he worked in the discovery of pantothenic acid, came to man the
laboratory. Lyman was joined in time by Bryant Holland and Kenneth
Kuiken, and a team of technicians.

The job of Lyman and his co-workers was to analyze the proteins of
feedstuffs for their amino acid configurations. And for a better part of a
decade, first working on methods of microbiological assay for the nutri-
tionally essential amino acids in natural feedstuffs and after, developing a
reliable method for tryptophan, Lyman built data on almost every type of
feed material, for anyone interested in the quality of protein.??

In 1947, Lyman’s group became part of the new Department of
Biochemistry and Nutrition, but Hale in the swine section of the coordi-
nated Department of Animal Science persisted in his belief that swine
nutrition had to have a sound chemical base. He encouraged his new
colleagues, T. D. Tanksley, Jr., and W. B. Thomas, to acquire skills in
nutritional biochemistry, and they did so as students of Carl Lyman. The
special complication of the presence of gossypol and related pigments in
cottonseed meal continued as a main thrust of Lyman’s laboratory until his
untimely death in 1969.



Fred Hale, Chief of the Experiment Station Swine Division
from 1925 to 1947, checks on an experimental sow. (Courtesy,
Texas A&M University Archives.)

CONGENITAL BLINDNESS <£SULTING FROM

MATERNAL V

s
A

ITAMIN A DEFICIENCY
s (4 has been pro-

1) has

es
Other congenital anomalies noted were palate,

harelip, ectopic kidney in pelvic cavity, hilateral eryptorchid,

closure of the ear (otocleisis), tufts below base of the ears.

Hale’s experiments with vitamin A in swine had implications for medical research. This
exhibit appeared at a meeting of the Texas Medical Association in Fort Worth in 1937.
(Courtesy, Texas A&GM University Archives.)
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Carl Lyman (right) directed the chemical laboratory proposed by Hale (center). Kenneth
Kuiken is at left. (Courtesy, Texas AGM University Archives.)
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Forced Union:
'The Department of
Biochemistry and Nutrition

The year 1947 was a watershed year of critical importance in the
events surrounding research in nutrition as well as other elements of
agricultural research at Texas A&M. At its inception in 1888, the Texas
Agricultural Experiment Station was exploited for the good of the whole
A. & M. College of Texas.?* The professor of agriculture also directed the
Texas Agricultural Experiment Station. As noted earlier, the professor of
chemistry was also appointed as the chief chemist of the station. Salaries
were drawn in part or whole from the Agricultural Experiment Station.
The Experiment Station helped the college to sell farmers on the idea of
scientific farming and on the value of the institution itself. But the
administrations and activities of the School of Agriculture, Experiment
Station, and Extension Service when established in 1914 would flow
independently, and by 1946, little interrelationship, exchange, or mutual
support existed among the instructional, research, and extension func-
tion. The extent of division was no better illustrated than in the fact that
there were three departments of animal husbandry on campus: a teaching
department, and a division of range animal husbandry, and a swine
division in the Agricultural Experiment Station.

The year 1947 saw an integration of these entities under the Vice
President for Agriculture, D. W. Williams, and the leadership of Dean
Charles N. Shepardson, Director Ide Peebles Trotter of the Texas Agricul-
tural Extension Service, and Director R. D. Lewis of the Texas Agricul-
tural Experiment Station. They implemented a plan that placed Exten-
sion, Experiment Station, and academic personnel under the same roof,
under one department head. The plan provided for the first time exten-
sive numbers of appointments of faculty with both academic and research
responsibilities. What followed was an unprecedented development of
strength and vitality. The fact that 154 persons received the Ph.D. in the
departments of the School of Agriculture during the 10 years of 1949 to
1958, against ony 6 for the entire previous history of Texas A&M, amply
demonstrated the productive results of the forced union of 1947.

The integration of service personnel into the academic division
facilitated, also, the establishment of a new Department of Biochemistry
and Nutrition that same year. The faculty of the new department was
assembled with biochemists in the Department of Animal Husbandry
(Paul B. Pearson, Bernard S. Schweigert), the Swine Division (Carl M.
Lyman, Kenneth Kuiken), and the State Chemist (Raymond Reiser, L. R.
Richardson), concentrating and nurturing the basic nutritional sciences.
But as the discipline of biochemistry would soon begin its course of
development far beyond its synonymity with nutrition, nutritional sci-
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ence began to diffuse back into other departments, first with joint faculty
appointments and then with new faculty positions. Nutrition research at
Texas A&M and in the Agricultural Experiment Station today is substan-
tial but widely dispersed, serving both as a contributory discipline and a
subject of interest in its own right.

The appointment of Paul B. Pearson as Professor of Animal Nutrition
in 1937 joined for the first time nutrition research in the Agricultural
Experiment Station and the School of Agriculture since the days of Fraps,
Burns, and Marshall. He was designated a distinguished professor in
1946. Pearson first taught undergraduate and graduate courses in nutri-
tion in the Department of Animal Husbandry and in 1946 received an
Experiment Station appointment as nutritionist in the Division of Veteri-
nary Science, signaling the beginning of the end of the long separation of
College and Experiment Station. He became the first head of the
Department of Biochemistry and Nutrition but was succeeded after three
years by Carl Lyman when Pearson left Texas A&M for the Atomic Energy
Commission. Pearson’s research was in the classical biochemical mode of
the time, with emphasis on the requirement for and metabolism of
vitamins—nicotinic acid, pantothenic acid, riboflavin, choline, folic
acid—in a range of animals: the horse, sheep, rabbit, chicken, and turkey
as well as man. Pearson’s studies thus became part of the literature that
provided information for setting quantitative requirements of animals for
the B-vitamins. Pearson’s laboratory also engaged in studies on the
metabolism of magnesium in animals primarily in an attempt to under-
stand the metabolic cause of grass tetany.**

Pearson brought some early national recognition to the nutrition
program as a member of the National Research Council Committee on
Animal Nutrition and as chairman of its subcommittee on sheep and
horses. Pearson recruited young faculty with potential distinction: B. S.
Schweigert, who went from Texas A&M to the University of Chicago and
on to head departments of food science and nutrition at Michigan State
University and the University of California-Davis; Ralph T. Holman, who
came to Texas A&M from the University of Upsala (Sweden) to research
edible oils and who left to build a distinguished career as director of the
Hormel Institute of the University of Minnesota leading to election to the
National Academy of Sciences. The principal outlet for publication of
research results in nutrition moved from Experiment Station publications
to the national scientific journals.?*

Raymond Reiser, another charter member from the Department of
Biochemistry and Nutrition, with a Ph.D. from Ohio State University and
a postdoctorate study of problems in fat absorption at Duke University,
first worked with George Fraps in 1940. He soon began research on the
problem of vitamin A and carotene instability in mixed feeds. He found
blood, a contaminant of meat and bone scraps, and lipoxidase, residual
from inadequate processing of soybeans, both powerful catalysts of oxida-
tion, to be the culprits. After three World War 11 years in the Army
Sanitary Corps, Reiser returned to claim his job in 1945 to continue his
research on fats in commercial feeds.?
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Paul B. Pearson was the first head of the Department of Biochemistry and Nutrition,
established in 1947. (Courtesy of the author.)




Raymond Reiser made major contributions to the field of lipid
biochemistry. (Photograph by James E. Vance.)

Reiser’s career took a significant turn in 1949 when radioactive
isotopes became available. Kenneth Kuiken went to Oak Ridge, Tennes-
see, to learn how to use the new tool and returned to team with Reiser in
writing a proposal to the Atomic Energy Commission to work out the
mechanism of absorption of fat. But Kuiken left before the grant could be
activated, although he had collaborated in the early work. Herman
Schlenk, an immigrant from Germany and an organic chemist, synth-
esized isotopically labeled glycerol, and Reiser combined the labeled
glycerol with fatty acids with conjugated double bonds, which are detect-
able spectrophotometrically. Though radioactivity had to be measured
directly with manually operated equipment using Geiger-Miiller tubes,
the doubled-labeled triglyceride was a powerful tool. The textbook page
on fat absorption resulted.?® Reiser during the next 25 years produced
extensive literature on lipid biochemistry, on methods of analysis, on
transformations within the body and within the rumen, and on metabolic
diseases, cholesterol metabolism, and atherosclerosis. These latter inter-
ests brought both distinction and occasion for dispute and debate.?”
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No history of nutrition research at Texas A&M would be complete
without noting Reiser’s successful development of a synthetic diet for the
pink bollworm, which had been regarded as an obligatory insect, depend-
ing entirely on plants belonging to the family Malvaceae.?® Diets, refined
later by Erma Vanderzant of the USDA Entomology Research Division
working at Texas A&M university, permitted colonization of the pink
bollworm and boll weevil, and out of that have come control measures and
the bases for the integrated management of pests.

L. R. “Ray” Richardson arrived from the University of Missouri in
1946. His appointment in the State Chemist’s laboratories was short for
he, too, became a charter member in Biochemistry and Nutrition.
Richardson spent some years in studying nutritional requirements over
the entire life cycle of the rat, but most of his attention turned to
environmental factors affecting the nutritive quality of foods: the environ-
ment of plant production, the effects of sterilization of food by gamma
radiation, the effects of mold growth on feeds. Perhaps Richardson’s most
significant institutional contribution was as head of the Department of
Agricultural Analytical Services, the successor department to the State
Chemist, where he restored a certain public confidence in the chemical
backup of the regulatory activities of the Texas Feed and Fertilizer
Control Service.?

As a unit, the Department of Biochemistry and Nutrition had one of
its most significant impacts as the bellwether of the stirrings of a predomi-
nantly undergraduate Texas A. & M. College into a university with a
promising graduate program. By 1964, the department had produced
more doctorates than any other in the university. Its first head of
department, Paul B. Pearson, also held the position of Dean of the
Graduate School. The department was organized in the concept that
graduate study was a principal mission and therein it succeeded.

The Problem Solvers

Self-confident, flamboyant, and inevitably controversial, James Rus-
sell Couch erupted on the nutrition setting in Texas in 1948. Couch, a
graduate in Animal Husbandry from Texas A&M, had been employed in
1931 by Ross Sherwood, Chief of the Poultry Division of the Experiment
Station, to do research in poultry husbandry. Couch did not count his next
ten years as very productive, but credited his inspiration toward a career
in scientific nutrition to G. S. Fraps (he was Fraps’ only graduate student)
and Paul Pearson.?® After five and one-half years of World War II duty in
the Army, Couch took a Ph.D. from the University of Wisconsin. “Hun-
gry,” as he put it, and armed with the self-assurance of a student of Conrad
Elvehjem and the Wisconsin school, Couch inherited Paul Pearson’s
laboratory and launched over 27 years of prodigious research productivity,
publishing some 300 scientific papers, guiding nearly 60 students to
doctoral degrees, presenting scores of papers at meetings, and writing
hundreds of popular articles.

19



Couch’s second career came on the heels of the end of the era of
discovery of vitamins and at the beginning of the industrialization of
poultry feeding. Prior to 1950, poultry production concentrated mainly in
farm flocks. Suspected of unneeded service, the feed industry relied
heavily on “Big Five” formulas for both poultry and swine: one part each
of meat scraps, corn, wheat bran, wheat middlings, and oats for poultry.
But formula feeding and the feed industry were soon to see their most
interesting decades.

Couch’s tests to replace the “Animal Protein Factor” with impure
vitamin B}, led immediately to the discovery of growth effects of antibiot-
ics in 1950.3! Tests of other antibacterial agents soon followed. Combs of
Maryland discovered the amino acid-energy relationship and Fraps™ data
on productive energy were put to use.® Couch and his students extended
the work to turkeys, laying hens, and replacement pullets.>?

Couch and his students studied extensively the roles of vitamin B,
folacin, vitamin A, and vitamin E in poultry nutrition, always seeking to
refine the poultry diet. And through the years Couch searched for dietary
factors not yet chemically described but with positive physiological
effects. The routine addition of zinc and selenium to commercial poultry
diets stems in part from this persistent search. But the identity of the new
“B vitamin,” announced as an unidentified growth factor in 1960, re-
mained elusive.

Working closely with Couch, but yet independently, were colleagues
R. L. Atkinson, Thomas Ferguson, and later, C. R. Creger. Atkinson,
over a period of more than 25 vears, used the turkey as the principal
experimental subject, and thereby established many parameters of poul-
try nutrition in use today.*® Ferguson, beginning in 1952, published 100
papers ranging from the nutritional histopathology to physiological effects
related to nutrition to nutritional factors affecting reproduction and
embryonic development, and in the process became expert in fundamen-
tal avian physiology.®* Creger, a student of Couch and now the head of the
Department of Poultry Science, continued fundamental research in
search of the bases for leg weakness in broilers and turkeys, for excessive
body fat in commercial broilers, and for egg shell fragility.>”

Practical poultry research began about 1914 by analyzing commercial
feeds to supply protein to laying hens, increase egg production, ensure
fertility of eggs, and provide strength to newborn chicks.?® The practical
feeding experiments were carried out through the years until after World
War II by Ross Sherwood, who looked at some aspects of vitamin A and
D. John H. Quisenberry, designated head of the department in 1946,
picked up the work and with students and colleagues carried a highly
productive line of research until after his retirement in 1972. His re-
searches complemented, sometimes competed, but seldom cooperated
with those of Couch and his colleagues. Yet scarcely anyone has matched
the intensity that characterized John Quisenberry in his work.

Quisenberry’s list of publications filled nine typed pages. His ap-
proaches were imaginative; they touched almost every aspect of the
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J. Russel Couch discovered the growth
effects of antibiotics in poultry in 1950.
(Courtesy, J. R. Couch.)

J. Russel Couch and H. O. Kunkel (foreground) at the International Congress of Nutrition at
Edinburgh, Scotland, August 1963. (Courtesy of J. R. Couch.)
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John H. Quisenberry, head of the Department of Poultry
Science, 1946-72. (Courtesy, Texas ALM University Ar-
chives.)

environment of poultry, including nutrition, with the goal of industri-
alized production of poultry paramount. Variations in feed requirements
with age and season, bird densities, caging, and water consumption in
concentrated production situations were subjects of his studies. He
charted feed requirements in phase feeding systems. He even fed eggs to
laying hens, as a possible model of the effects of eggs in the diets of man,
and recorded beneficial effects.

The quarter century following World War II was by any measure
auspicious in poultry nutrition research in Texas, and findings were
extended to poultry producers in the state. The legacy of this research is
the current extensive production of poultry in large concentrations, a
nearly half-billion-dollar business annually in Texas.

The notion that feed additives could be beneficial also in the diets of
large animals was an obvious corollary to the findings in poultry nutrition.
By 1950, Robert W. Colby began tests with chlortetracycline (aureomy-
cin) added to rations for lambs.?® H. O. Kunkel, a student of Paul Pearson
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at Texas A&M and Nobel laureate James B. Sumner at Cornell, succeeded
Colby in 1951, and he and his students studied the effects of antibiotics,
other antimicrobial materials, corticoid sterols, and even the tranquilizer
hydroxyzine, primarily in lamb diets. Fred Hale and John K. Riggs
conducted some experiments with these products on swine and cattle,
but these experiments were not extensive. The reasons for that lower
level of interest remain a matter of conjecture, but the reluctance to do
business with the feed industry was residual in animal husbandry circles
in the early 1950’s. Then, too, it was the day of the $2,000 or $3,000 grant
from industry. Substantial amounts of additional institutional funds would
be tied up in each experiment with large animals. Skittishness to make
such commitments was not surprising, particularly when the expectation
of death losses from enterotoxemia or urinary calculi existed as part of the
experimental protocol. Such administrative wariness was replaced by a
more aggressive attitude when O. D. Butler became head of the Depart-
ment of Animal Husbandry in 1956.

The principal contribution of the studies on feed additives to lamb diets
was the demonstration that feeding systems could be devised in which
lambs in large concentrations could be safely and productively fed high-
energy diets.?® As others across the United States were demonstrating
with cattle, it was no longer obligate to “hand feed,” that is, to ration feed
to fattening lambs. The long-taught maxim, “The eye of the master fattens
the calf,” lost its relevance. Skill in feed formulation and preparation
replaced the need for daily, careful observation of each animal. The
feedlot industry was born. Since 1960, research in ruminant nutrition in
Texas as elsewhere reflected that fact.

As for Kunkel and his students during the 1950%s and early 19607,
their interests were multiple. Their nutritionally directed studies cen-
tered on dietary factors that had metabolic and physiologic consequences
in ruminant animals—interrelationships that affected levels of serum
magnesium, dietary agents causing urinary calculi, the metabolic se-
quelae of ruminal development. There were also the searches for
biochemical (clinical) indications of the hereditary propensity for in-
creased growth rate of cattle.*” But as is often the case for mission-
targeted research, those searches came before their time. Measurements
of such physiologic factors as endocrine activity were indirect and impre-
cise, and only a part of the life span, that in the feedlot, could be sampled.
Significant correlations observed in one study were fugitive in the next.

One point of haunting interest was that adaptive aspects of glucose
metabolism associated with age and maturing ruminal function, that is,
decreased blood sugar and sensitivity to insulin treatment, seem to reflect
the aggregated total previous lifetime pattern of consumption, intraru-
minal fermentation, and nutritive (energetic) quality of feed.*' Ruminant
animals, like humans, may have permanent changes in metabolism as a
result of varying “lifestyles.”

But ruminants do not eat grain alone. Much of their lives are spent
on range and pasture and a new, improved technology could emerge if
forage could be more productive. That thought led William C. Ellis into
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determined years of research on the biological factors in the animal-forage
system.*? The task ahead was tough and the work required painstaking
study. The grazing system is the most complex biological system in animal
agriculture.

Ellis arrived at Texas A&M in 1961 from the University of Missouri
by way of the Rowett Institute in Scotland. He set out to determine the
factors affecting the digestibilities of forages and found the available
methods of measurement inadequate. His basic research was directed to
provide new techniques and models by which he could better measure
the fates of feeds through the ruminant gastrointestinal tract. He com-
bined forces with plant breeders to provide the estimates of digestibility
that led to the relase of five improved varieties of grass.** Over 300,000
analyses of in vitro digestibility were performed. Ellis is now moving to
fruition of two decades of research accounting for the components of the
system: factors affecting the frequency and duration of grazing, digestibili-
ty of the forage, microbial action in the rumen, mastication, stocking
rates, age of animal, and the composition and structure of the forage
plant.

Other threads of nutrition research at Texas A&M developed. 1. W.
Rupel, R. E. Leighton, and Gary Lane investigated a series of aspects of
fiber in dairy rations and dairy calf nutrition. L. H. Breuer, in the late
19605, reestablished research on horse nutrition, providing data that
amino acid balance was important to the growth of the foal. Hagen
Lippke, at the Texas A&M University Agricultural Research Station at
Angleton, contributed to knowledge relating to the structure and forma-
tion of indigestible constituents in ruminant nutrition.** Likewise, Millard
Calhoun at San Angelo refined and extended the California Net Energy
Systems to Texas feedstuffs in commercial lamb feeding and now carries
on the research in lamb nutrition. M. M. Kothmann has explored further
the nutritionally related problems in the management of Texas range-
lands. Of significance is his finding that the forages of the Coastal Prairie
of Texas are deficient in potassium.
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Resurgence

Perhaps no signal sounded more loudly that an era in nutritional
science had passed at Texas A&M as well as throughout the United States
than the 1966 change of the name of the Department of Biochemistry and
Nutrition to Biochemistry and Biophysics.** That change reflected not
only the dispersal of nutritional science out of Biochemistry and Nutrition
to the Departments of Animal Science and Poultry Science beginning in
1962, but also the bold and sometimes errant era at Texas A&M when the
university launched its reach for excellence and amplification of its
scientific stature. Ironically, strength in biophysics has yet to develop.
Perhaps, the nutritional sciences paid a price.

But the science of animal nutrition was also in transition nationally.
The decade of the 1960s saw the end of the period of discovery of
essential nutrients. Physiologically active additives (adjuvants) to animal
diets were challenged on the fears for safety of the product in human
diets, and the cost of development of new ones became prohibitive.
Linkages with cancer took diethylstilbestrol and other additives out of
formulations for farm animals and poultry, and the continued use of others
is challenged today. For example, the demonstration of intergeneric
transfer of genetic material (plasmids) of microorganisms has raised
enough doubt among scientists to threaten the continued use of dietary
antibiotics in animal agriculture. As a result of all this, industrial support
of nutritional research in the Texas Agricultural Experiment Station
waned. And even as powerful instrumentations and techniques became
available in the 1970’s, progress became more costly. New improvements
in the efficiency of feed utilization were smaller and less frequent.

Problems of bioavailability of nutrients, however, became more
significant both in human nutrition and in animal agriculture. The Experi-
ment Station breeding program made available new genetic diversity in
sorghums and cotton, changing the structures of the seeds and thereby
their nutrient and toxin contents. The elucidation of function of selected
or combinations of nutrients remained a central theme in nutritional
science. The interactions of diet and gene expression, stress, and disease
conditions took on new consequence as linkages grew between the
College of Agriculture and the recently established College of Medicine.
These and other factors led to a quiet but clear resurgence of nutritional
research in the Agricultural Experiment Station and at Texas A&M in the
latter half of the 1970’ and on into the 19807s.

Hagen Lippke, Millard Calhoun, M. M. Kothmann, and W. C. Ellis
continue their efforts. They are joined by an ever larger corps of scientists
who incrementally expand the ranges of nutrition research.

The work of T. D. Tanksley, Jr., from 1965 on, and Darrell Knabe
carried on in the genre of swine nutrition research of the past: Their
research contributed to improving the uses of the principal feedstuffs of
Texas, sorghum and cottonseed meal, and was directed toward answering
the problems of Texas pork producers. But their work also spanned the
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fundamental research on the digestibilities of amino acids in feedstuffs.*®
Their methods became more sophisticated and precise and finer aspects
of the bioavailabilities and feed biochemistry were explored and exploited
in an industrialized swine agriculture. Their researches on sorghum now
cope with the extensive collections of sorghum cultivars with varying
endosperm structures and tannin contents of sorghums available to plant
breeders. They explore the effects of changes in storage conditions and
the deficiencies and variable digestibilities of lysine and threonine with a
goal of precise formulations of rations for swine.

The current course of equine nutrition is directed at understanding
the partitioning of nutrients as they pass through the digestive tract. Gary
D. Potter and J. L. Kreider measured the nutritional requirements of
pregnant and lactating mares, weanling foals, and severely stressed
exercising horses,*® documentation that seems long overdue in the annals
of animal science.

Research in fundamental poultry nutrition was handed in early 1983
to younger scientists, J. R. Veltmann, out of the University of Georgia,
and C. A. Bailey, a student of Creger. The effort in Poultry Science is
concentrated on bioavailabilities of minerals, calcium transport, and
nutritional, environmental, and hormonal factors in mineral metabolism.

Inquiries related to cattle nutrition increasingly center on the struc-
ture of the system. L. M. Schake integrated both economic and biological
studies of processing and ruminal fermentation of sorghums in the
performance of growing and feedlot calves, demonstrating again that
variety and processing of sorghum have significant effects.*” Floyd Byers
had amplified new concepts of regulation and physiological partitioning of
protein growth and lipogenesis in tissue storage and retrieval in beef
cattle.*® David P. Hutcheson has initiated intensive studies of nutrition
and diseases of feedlot cattle at Bushland and Amarillo.*® Carl Coppock
has directed his research to the intricacies of the dietary cation-anion
relationships on milk production of dairy animals, particularly during hot
weather.

Gerald Schelling joined the faculty of Animal Science in 1979 to
round out the capability for study of energy and protein metabolism in
ruminants.’ And L. Wayne Greene joined in 1982 to reestablish research
on the unrelenting problems of mineral metabolism in ruminants.

Nutritional research at Texas A&M has extended to aquatic animals as
well. As some of these animals, such as the Talapia species, consume both
directly or indirectly organisms that fix atmospheric nitrogen, they pro-
mise to be an increasingly important contribution to protein supplies in
the world. The growth of the channel catfish industry has led to demands
for research concerning intensive culture schemes. Robert Stickney®® of
the Department of Wildlife and Fisheries Sciences set in place a program
of investigation of the nutritional requirements of freshwater fish, both
exotic and domestic, contributing to the fundamental knowledge of the
nutrition of a new experimental but increasingly important food animal.
Stickney and his colleague Edwin H. Robinson, who joined the Depart-
ment of Wildlife and Fisheries Sciences in 1981, are among the small
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number of investigators of the nutrition of cultured fish to receive the
recognition of elected membership in the American Institute of Nutrition.
Their election signified a growing scientific importance of such work.

Interest in basic nutritional sciences has emerged again in the past
decade. The Department of Biochemistry and Biophysics remained cen-
tral to the effort as George Bates, Edward Harris, Roscoe Lewis, Randall
Wood, E. G. Sander, and Joseph Nagyvary each contributed new knowl-
edge. Bates, for more than a decade, studied the ramifications of iron
metabolism in laboratory animals and humans and the elusive avail-
abilities of dietary iron as its digestion is affected by chemical state and
other constituents of a diet.>® A faculty member since 1973, Harris
concentrated his work on the biochemistry of copper transport in the
body and the effects of perturbations of copper metabolism on enzymatic
activity, and demonstrated the link of dietary copper with the regulation
of lysyl oxidase and, hence, the development of connective tissue.>*
Nagyvary interrupted his work on the chemistry of nucleotides in the
early 1980’ to demonstrate the hypolipidemic mechanisms of a binding of
lipids to pectin.®

Wood, concerned with the unnatural fatty acids produced by
processing and the cyclopropenoid fatty acids, the fatty acids that caused
hardening of the butter fat of Harrington and Duncan, is working now to
describe the biological effects of such substances. These substances are, in
fact, found in the diets of most Americans.>®

Relatively new additions to the staff and faculty in the Department of
Animal Science are Louise Canfield-Sander, who is extending the basic
research of the Experiment Station toward the enzymatic mechanisms in
the metabolism of vitamin K, and Karen Kubena, whose interests relate to
basic and human nutrition.>”

The unique property of food is that it is required for all human
beings. People, if they are able to do so, choose the food they eat. Food is
eaten for both nourishment and enjoyment and the food science programs
at Texas A&M approach the problems with both aspects in view. Food
engineering, methods of preservation, improvement of quality and ap-
pearance, development of new technologies and new food products, food
microbiology and mycology, and the public health are features of the
research and educational efforts in food science and technology. Although
all of food science at Texas A&M must directly or indirectly relate to the
nutrition of man and animal, not all is directly yoked to nutritional
science.

In tandem with the nutritional sciences at Texas A&M, increasingly
strong programs of food and feed sciences at Texas A&M provided
industrial linkages with the agricultural sciences. The Food Protein
Research and Development Center, so designated in 1971, with Karl
Mattil as director, was the successor to the Oilseed Products Research
Laboratory (1940) and the Chemurgic Research Laboratory (1945) of the
Texas Engineering Experiment Station. For over three decades the
laboratory has been dedicated to the conversion of seeds to edible protein
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and oil sources.®® The names of W. W. Meinke, Bryant Holland, S. P.
Clark, Cecil Wamble, W. D. and W. B. Harris, Carl Lyman, Carl Cater,
K. C. Rhee, L. A. Johnson, J. T. Lawhon, and E. W. Lusas, in addition to
Mattil, thread through one of the longest lines of interrelated researches
at the university. Cottonseed (first from the glanded varieties and then the
glandless as well), coconuts, peanuts, soybeans, sesame, sunflower seeds,
flax, and jojoba were the raw materials for product and process develop-
ment. The vision of the center, first stimulated by the Cotton Research
Committee® established by the State Legislature in 1941, was at first
Texan in its geographic aim but now seeks to provide protein sources to
solve global malnutrition.

Novel protein isolates from animal sources similarly have been
developed, in the Departments of Animal Science and of Biochemistry
and Biophysics, from milk and blood by the team of C. W. Dill and
Wendell Landmann.®® Dill’s laboratory, under contract with the USDA
Children’s Nutrition Research Center at Baylor Medical College, seeks to
preserve human milk without loss of its unique components with biologi-
cal activity.

Component analyses by L. W. Rooney and his colleagues and stu-
dents have embodied the combination of nutritional values into new
cereal crop cultivars with improved agronomic and processing prop-
erties.®! Rooney’s descriptions of sorghum structure, tannin and phytate
contents, and effects of processing now form an extensive data base that
has linked the sorghum breeding program to nutritional values for both
man and animal. His experiments, too, have had international elements
as he prepared ogi, a Nigerian fermented food, and tortillas from a range
of sorghum cultivars.

Microbiology of foods and concerns for the public health, namely,
wholesomeness, food-borne illness, and toxic components in foods, have
been subjects for investigation by food scientists as well as plant and
animal pathologists in a number of units of the Texas Agricultural Experi-
ment Station and the university. The work in two laboratories stands out.
For almost 30 years, Carl Vanderzant and his students, first in the
Department of Dairy Science and then in Animal Science, have meticu-
lously studied the microorganisms of milk and milk products, meats,
aquatic foods, and foods in general.®> Vanderzant, a native of the Nether-
lands with a doctorate from Iowa State, built his early career on the effects
of bacteria on the spoilage and deterioration of milk products and dairy
technology, but expanded that career on extensive studies of microorgan-
isms on meat and seafood and pathogenic organisms on food, particularly
Vibrio parahaemolyticus and Yersinia. His influence has become exten-
sive as he serves on national panels which deal with guidelines, standards,
regulations, and requirements associated with microbiological safety of
food.

Norman Heidelbaugh, a member of the faculty since 1977 and head
of the Department of Veterinary Public Health since 1978, with col-
leagues A. B. Childers, Timothy Phillips, and others, had launched a
program to examine the interactive effects of foods and food systems in
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human public health.®® Implications of new technological advances in the
food industry, methods of inactivation of viruses and other disease-causing
organisms, toxic elements and mycotoxins in feeds that may be consumed
by animals, and food hygiene are subjects of investigation by the group in
veterinary public health.

Food sciences at the university and in the Agricultural and Engineer-
ing Experiment Stations thus have become major strengths in the infra-
structure supporting the nutritional sciences at Texas A&M. The oppor-
tunities and needs for the nutritional sciences to return the favor are as
prevailing. Recent discoveries such as those of significant glycemic effects
of processing single foods and that natural human-type diets were less
cholesterolemic than equivalent diets composed of purified ingredients,
bring food technology and nutritional sciences all the closer in the
practical relationship.®*

Human Nutrition

Research in human nutrition at Texas A&M had its beginnings about
1926 with the appointment of Dr. Jessie Whitacre as Chief of Rural Home
Research in the Texas Agricultural Experiment Station.®® While 1920 has
been considered as the year when the United States changed from a rural
to urban nation, the population of Texas then remained predominantly
rural. Many families were accustomed to a limited number of foods.
Cornbread, grits, and sour milk biscuits were the staple foods. Cabbage
was the leading commercial vegetable crop. Turnip greens and Southern
peas (edible cowpeas) were common field crop vegetables. And canning
and drying were the principal means of food preservation.

The initial research, a survey of nutritional status of school children,
confirmed the likelihood of widespread poor nutrition in rural Texas
around 1927-28. Lacking the means to measure biochemical parameters,
which were largely unknown anyway, Whiteacre used body measure-
ments and estimations of the nutritive value of “illustrative diets” as the
basis for judging the nutritive and developmental states. According to
Whitacre, the diets of whites and Spanish-Americans were likely deficient
in calcium and vitamin A; those of blacks were apt to be deficient in
calcium, vitamin A, and probably in vitamin C, phosphorus, and iron.
The question of caloric adequacy was raised for children above age 12.
Tooth decay was widespread and decreased milk and increased sweet
foods and processed cereal consumptions were implicated.

Research in the early 1930’ attempted to devise an adequate daily
diet that would cost only 10 cents. That was never achieved. A “14-cent
daily” diet, with its greater variety of foods, meats, fruits, and vegetables,
was preferred by Texas rural people. Surveys of eating habits of rural folk
in the late 1930s to the early 19405 told of improved conditions: the
consumption of almost twice the amounts of dietary milk, butter, eggs,
leafy vegetables, and whole cereal preparations as was consumed by the
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school children of 1927-29. The family records of consumption of protein-
rich foods, sources of vitamin A, the “B-complex,” and of vitamin C
suggested that whites were still better supplied than blacks, owners of
farmland were better provisioned than renters, who, in turn, surpassed
the landless laborers.

Whitacre carried on her studies of cabbage and cornbread, corn pone
and grits, greens and peas, the practical diets of the poor and rural,
searching out the effects of cooking, enrichment, storage, variety, harvest
period, and place and climate of origin on the vitamin nutrients through
the 19507s.5¢

There was wide occurrence of pellagra in rural Texas as well as the
South and Whitacre concentrated on the enrichment of cornmeal and
grits. Encouraged by Whitacre’s findings, the membership of the Texas
Home Demonstration Association went to the Texas Legislature and Texas
law even now requires the B-vitamin enrichment of corn meal and grits.
In retrospect, the plan and the task of Whitacre’s researches seem not very
far from the efforts to refine the definitions of the nature of malnutrition in
the developing world in the 1980.

Sylvia Cover joined the Home Economics group in 1933 to do foods
research, principally research on canning time tables for food safety and
on the factors determining B-vitamin contents of meat.®” But more and
more, her attention was turned to the study of the parameters of meat
quality, where her contributions were significant and truly seminal.®® That
move left human nutrition research dormant at Texas A&M for most of the
time between Jessie Whitacre’s retirement, in 1958, and the early 1970.
Irrespective of some studies concluded by a determined Alice C. Stubbs,
then head of the Experiment Station’s Department of Home Economics,

Dr. Jessie Whitacre, appointed in 1926 as
Chief of Rural Home Research in the Tex-
as Agricultural Experiment Station.
(Courtesy, Texas ALM University Ar-
chives)




the principal nutrition research with human subjects was not done at
Texas A&M in the 1950's and 1960’s, but instead in Pauline Berry Mack’s
laboratory at Texas Women’s University and Mina Lamb’s laboratory at
Texas Tech University.

Significant programs in human nutrition are now established at
Baylor College of Medicine and the USDA Children’s Nutrition Laborato-
ry and at the University of Texas Health Science Center in Houston. A
new program exists at the University of Texas Health Science Center at
San Antonio. Texas Tech University has expanded its program. The Texas
Agricultural Experiment Station briefly joined the regional studies,
through the work of S. J. Ritchey and Alice Stubbs, on ascorbic acid and
vitamin Bg in preadolescent children (1962-1966)%” and, under the leader-
ship of Roscoe Lewis, on relationship of food intakes to nutritional health
in girls of different ethnic and economic backgrounds (1972-1977).7°
Barbara O’Brien and Raymond Reiser used human subjects in tests of
dietary effects on cholesterol and lipoprotein in blood and serum.” The
work of George Bates included diagnostic methods for evaluating the
status of iron nutrition in humans, the absorption of iron as ferric fructose,
and the digestive mobilization of iron from foods. More of the basic
research and research with animal models is designed to answer specific
questions of direct importance to humans. Barbara O'Brien, for example,
has directed studies with laboratory animals to investigate the principle
that early nutrition may have metabolic imprints.” Even subtle variations
of such imprinting may affect susceptibility to disease such as athero-
sclerosis in later life. Karen Kubena has initiated work with animal models
to investigate problems of mineral nutrition.

Human nutritional research at Texas A&M received incremental
extension with the establishment of the College of Medicine and the
initiation of investigations of sociological forces in human nutrition in the
Department of Sociology. Arriving in 1976, David N. McMurray of the
Department of Medical Microbiology and Immunology brought with him
considerable experience and data relating to cellular immune responses in
undernourished children out of the Tulane University-International Cen-
ter for Medical Research project in Cali, Colombia.™ McMurray extended
his studies to the mechanisms by which specific nutrients alter immune
responses and the evaluation of the significance of immunological altera-
tions induced by diet on resistance to infectious diseases. ™

William Alex McIntosh of the Department of Sociology is contribut-
ing to the literature now on social support mechanisms and the diet of the
elderly” and is focusing new research on adolescent food behavior.

31



Academic Programs
in Nutritional Science

Undergraduate and graduate courses in animal nutrition have been
taught at Texas A&M University since 1937. Nutrition courses received
their clear biochemical base upon the appointment of Paul Pearson as
professor of animal nutrition in 1937 and Bernard S. Schweigert as
associate professor in 1946. It was an academic need in 1937 that brought
the infusion of biochemistry into nutrition research at Texas A&M. It was
the amalgam, a decade later, of academic and Experiment Station units
that gave academic programs in biochemistry and nutrition a force in
graduate instruction that for another decade and a half was unmatched by
anything else then at Texas A&M.™

The M.S. degrees in biochemistry and in nutrition have been
awarded since 1948, the Ph.D. since 1953. A total of 148 M.S. degrees
and 118 Ph.D. degrees in Animal Nutrition, in Biochemistry and Nutri-
tion, and in Nutrition have been granted through December 1984.77 An
uncounted number of M.S. and Ph.D. degrees also have been awarded in
Biochemistry, Poultry Science, and Animal Science to recipients whose
research concentrations were closely related to animal and human nutri-
tion and nutritional biochemistry.

The role of the College of Agriculture at Texas A&M took on a pivotal
dimension in 1969 upon the strategic development of a professional
graduate program leading to the Master of Agriculture degree. The
Master of Agriculture degree program is institutionally oriented in con-
trast to the traditional disciplinary or subject matter orientation of gradu-
ate degrees. At this writing, the total number of M.Agr. degree graduates
since 1969 has mounted to 1,000.” More than 90 of these emphasized
applied nutrition and are employed in institutional management, dietet-
ics, feedlots, feed mills, and poultry and pork production units. More
than 25 students of L. M. Schake alone thread the management organiza-
tions of feedlots in the United States. One senses an even larger impact
yet to come.

The first institutional designation that emphasized nutritional sci-
ence occurred with the establishment of the Department of Biochemistry
and Nutrition in 1947. That special emphasis of mission was lost, howev-
er, in 1966 when the department was redesignated as the Department of
Biochemistry and Biophysics** and general agreement was reached that
courses and faculty members in nutritional sciences would be allied with
the faculties of Animal Science and Poultry Science as well as of Biochem-
istry. Courses in nutritional pathology were in the College of Veterinary
Medicine. Enrollments in courses in nutrition, however, continued to
rise. Over 2,000 students took such courses in the academic year 1982-83.

A renewed institutional focus in nutritional sciences occurred as
Texas A&M University included studies in nutrition as a frank purpose in
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its Statement of Institutional Role and Scope in 1978. The university,
pleading the case that little distinction could be made between animal
and human nutrition, requested and received authorization from the
Coordinating Board, Texas College and University System, in 1980 to
redesignate the M.S. and Ph.D. degrees in Animal Nutrition to Nutri-
tion.”™ As it did that, the Coordinating Board also issued an inherently
contradictory caveat that though Texas A&M University may have strong
separate programs both in nutritional science and in food science, an
academic program in “foods and nutrition” was proscribed for Texas A&M.
A combined program of food science and nutritional science was judged to
fall under the rubric of home economics, and an academic program in
home economics was outside the “role and scope” of Texas A&M. An
undergraduate option emphasizing nutrition and dietetics in food science
and technology was dropped. A new approach and a new curriculum were
devised under the leadership of Christine Meiners, Wendell Landmann,
C. R. Creger, and Edward Harris. Texas A&M was able to establish its
strength in nutritional sciences with the Coordinating Board and was
granted the authority in 1982 for a B.S. degree program in Scientific
Nutrition. Texas A&M University, for the first time in its history, was able
to provide the full range of academic programs in the nutritional sciences,
from baccalaureate to professional to doctorate.

The development of a College of Medicine at Texas A&M University
in 1976 increased both the opportunity and the imperative for the
academic and research efforts in the nutritional sciences. An accredited
internship in clinical and applied nutrition was made available in 1981 for
professional master’s degree students at Texas A&M by the Scott & White
Memorial Hospital and Clinic and the Olin E. Teague Veterans’ Medical
Center at Temple. And the fact that over one-third of the current Texas
membership of the American Institute of Nutrition, the principal profes-
sional society in the nutritional sciences, are faculty and staff members of
Texas A&M University and the Texas Agricultural Experiment Station
raises the expectations that the faculty and scientific supports for academ-
ic excellence in basic nutrition can flourish again.

A long-missing academic base for fundamental studies related to
human nutrition is now in place at Texas A&M.

The Right to Know

The right of the public to know was inherent in the Land-Grant
concept and the establishment of the state agricultural experiment sta-
tion. It was an unquestioned principle in the unwritten code that guided
the early research of the Texas Agricultural Experiment Station.'' The
results of each experiment were carefully documented in a bulletin from
. the station and in agricultural magazines. A pattern of “field days” that
began with the “meetings of farmers and ranchers” called at the end of the
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feeding tests carries on today. But scarcely is there anything now that
compares with the Annual Ranchers Roundup at Sonora in the early part
of the century.

George Fraps was diligent in his records and writings, publishing
more bulletins of the Texas Agricultural Experiment Station than any
other person. Others were also prolific in their writings. But none
surpassed the perseverance and attention to detail in the record for public
knowledge as John H. Jones, who joined John M. Jones and the Texas
Agricultural Experiment Station in 1936. John H. Jones coordinated and
assiduously reported the results of each feeding test in a Cattle Feeder
Series and a Lamb Feeding Series and then in hundreds of Experiment
Station Progress Reports. These Feeder series and Progress Reports and
numerous articles by the Joneses in agricultural magazines were both the
record and the telling of the research.

In ways not quite like those with other lines of agricultural research,
there was—and still is—the direct flow of science-based information from
researcher to the public. Animal husbandmen, prior to World War II, fed
and tested and learned the intricacies and worth of each feedstuff, each
processed form, and each mixture under farm conditions. The Joneses,
Burns, Hale, and Sherwood developed a studied depth of understanding
that only long experience can bring. Their experiments sought to answer
specific questions: “Is there any difference in the feeding value of 41-43
percent protein cottonseed meal and 28 percent protein whole pressed
cottonseed cake?” “Should sorghum grain be ground for cattle feeding?”"™
The answers were to form the experiential base guiding farm livestock
production in Texas. The answers were provided to producers through
direct communication but more often through the county agricultural
agent’s office or through mailings out of College Station.

The principles of a new animal agriculture began to fall into place at
the end of World War II. By 1946, all of the nutritionally important amino
acids had been identified. All but one (B,5) of the nutritionally important
vitamins had been discovered. All but one of the economically significant
mineral requirements of animals had been identified. The importance of
microorganisms in the gastrointestinal tract was recognized in vitamin
synthesis, and in the synthesis of protein in the ruminant. The National
Research Council had published its first “Recommended Nutrient Allow-
ances for Domestic Animals.” A new strategy for transfer of science-based
technology developed. As an industry supporting agriculture, the feed
manufacturing industry of Texas was cast as a modern means of applying
technology.

Feed formulation and feed manufacturing soon formed an infrastruc-
ture that would undergird a revolution in animal agriculture in Texas and
the United States. The decision makers in the new technology came to be
trained nutritionists and consultants employed by the industry, micronu-
trient suppliers, poultry producers, and the feedlots. And their key
contacts came to be the nutritional scientific community and its institu-
tions. Scientists at Texas A&M played a significant interactive role,
though parts of the institutions at College Station, dedicated as they were
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to farmers and ranchers, were ideologically not well prepared for the
entry into a university-industrial relationship.®® Time would soften even
those reservations.

The first Texas Nutrition Conference®" was held on April 8, 1946,
sponsored by the School of Agriculture and organized under the chair-
manship of Paul B. Pearson. The conference was held annually for more
than three decades with Russell Couch the perennial chairman after Paul
Pearson left the university in 1949.

At the first conference, Leo Norris of Cornell University and Paul
Phillips of the University of Wisconsin spoke of animal needs for B
vitamins and mineral supplements. I. W. Rupel, only recently arrived at
Texas A&M from the University of Wisconsin, recounted his classic
experiments in the use of urea for dairy cattle. George Edds noted the
interrelationship of chemotherapy, pharmacology, and nutrition, but he
could not yet predict the revolution that would follow with the addition of
drugs to feeds in the 1950’s. Carl Lyman pointed toward the importance of
protein sources and the effect of processing. Evidences of yet unidentified
factors were related. But though “quality” in feedstuffs was recognized, it
was not readily defined.

The first conference in 1946 was attended by less than 50 people. By
the mid-1950’s attendance peaked at over 300. Stepping up to the podium
were the nation’s outstanding scientists and feed industry people who in
their own right had worked scientific wonders.

The conclaves in 1949 and 1950 buzzed with discussions that the
newly discovered vitamin B;s would henceforth be a key ingredient in
poultry and swine feeds. That was coupled with the discovery that certain
antibiotics stimulated the growth of “normal” animals. Feeds could now
be formulated which actually increased efficiency of animal production
above that described as normal and expected.

The conferences in the 1950s were in the main directed to refine-
ments in poultry and swine feeds. Progress with ruminant animals was
slow but certain during the first half of the decade, but 1955 recorded the
early experiments with diethylstilbestrol in cattle feeds, extending the
concept of “above normal” productive rates to ruminant meat animals.

The Food Additive Amendment to the Food, Drug and Cosmetic Act
was passed in 1958, and the conference in 1959 had overtones of problems
that would be shared henceforth. Commercial development of new
chemical additives slowed. The conferences at the end of the decade,
however, emphasized other technical highlights: Ratios of production
energy to protein became the basis of precision formulation of poultry
rations. The reevaluation of ruminant feeds, hinting at the effects of
processing feeds, coupled with improvements in the control of diseases
and parasites and automation in management were concepts that built the
modern feedlot industry.

The 1964 conference turned to other essential facets of the technolo-
.gy of feed manufacturing—integration of operations, plant management,
and quality control. Problems of transportation were added in 1965. The
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conference in 1965 accented the use of sorghum, reflecting the emer-
gence of the sorghum belt as a distinguishable area of the United States.

With the passage of time, however, the flow of innovative findings
waned. New networks of information developed. The animal nutritional
sessions of the Texas Nutrititon Conference were discontinued in defer-
ence to the consolidated Animal Agriculture Conferences and more
dispersed formats. In its time, though, the Texas Nutrition Conference
had performed the magnificent service of bringing to Texas industry the
scientific developments of a nation.*?

Specialists and county agricultural agents of the Texas Agricultural
Extension Service obviously carried with them a certain knowledge of
feeds and feeding of livestock. The first specialist, however, to concen-
trate in beef cattle nutrition was Uel Dee Thompson, who came to
College Station in 1948 from service as a county agricultural agent.
Though swine and poultry production and cattle feeding were industri-
alized, range and pasture production of sheep and cattle and, at first, the
dairy industry maintained more traditional technologies. Needs remained
that could not be met by the industrial infrastructure. By the mid-19607s,
trained nutritionists were employed as animal science specialists. T. D.
Tanksley, Jr., was awarded a Ph.D. in nutritional biochemistry while
serving as a swine specialist, and his appointment was extended to
teaching and research. Gilbert Hollis (Ph.D., Purdue University) was
appointed area swine specialist at Lubbock in 1966. Appointments that
followed were W. B. Thomas and Robert Cohen as swine specialists;
Byron J. Greiman, Dixon Hubbard, L. M. Schake, John C. Parrott, and
John McNeill, successively, as beef cattle specialists in Amarillo; Dennis
Herd as beef cattle specialist; William Smith as livestock specialist at
Vernon, Randall Grooms at Overton, Robert Rupp at Weslaco, and Larry
Boleman at Bryan; Chris Woelfel as dairy cattle specialist at College
Station, Alfred G. Lane at Stephenville, E. M. Sudweeks at Overton, and
Thomas White at Dallas; and Douglas Householder as horse specialist.®?
The concept of support of professional nutritionists was carried on by
L. M. Schake, who in 1969 developed the Plains Nutritional Council,
which serves the beef cattle industry with current membership of some
125.

Better food throughout the year, and thereby improved nutrition,
was the goal of Extension home economics work at its inception. At the
turn of the century, fruits and vegetables were available only through a
short harvest period. The aim of those early Extension activities was to
extend usefully the time vegetables were available.®*

Believing that the best way for farm women to accept a new idea was
through their daughters, Edna Trigg was appointed in 1911 by the U.S.
Department of Agriculture to supervise the “Girls Tomato Clubs” in
Milam County. She taught the girls tomato culture and ways of using
tomatoes. She also taught and applied the new home method of preserva-
tion—canning in metal cans. Mrs. Trigg, after 1915, moved to Childress
and then to Denton County, taught canning schools, and taught girls and
women to solder the can, handle a pressure cooker (which for some was a
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As Supervisor of the “Girls Tomato Clubs,” Edna Trigg taught farm
daughters how to preserve food in metal cans. She is honored by a
plaque at the Milam County Courthouse. (Courtesy, Texas ALM
University Archives.)

frightening experience), and save the garden produce and meat for
another day. “Canning Clubs” were formed in counties across Texas, with
training by home demonstration agents and volunteer demonstrators.
The entry of the United States into World War 1 was the impetus to
step up the work under the heading of Emergency Food Conservation
Work. Home demonstration agents cooperated with the Texas Depart-
ment of Rural Organization in supervising community canning plants.
After the war, the emphasis of the home demonstration program was
placed on the attempt to increase fruits and vegetables in the diets of farm
families. Through the pioneering efforts of Lola Blair, the first Extension
foods and nutrition staff specialist, emphasis was placed on the well-
stocked pantry and the family food supply. As drought and depression
struck their double catastrophes of the 1930, a federal emergency meat
canning program directed through the Extension Service salvaged cattle
from drought-stricken areas and people were fed. The community can-
ning centers in the 1930’s served not only as a means of preserving food
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but as a medium of distributing the excess meats and vegetables through-
out the community.

The depression of the 1930s passed. Extension home demonstration
work turned to greater emphasis on proper nutrition education. A guide
for the selection of foods was developed with the assistance of Dr. Jessie
Whitacre. During World War 11, the foods recommended in the guide
were embodied in a Texas Food Standard. The standard was adopted by
the Texas Nutrition Council and was a principal guide in Texas for the
decade that followed.

The Extension component of nutritional sciences emphasized first
food production for home consumption and then the elements of conser-
vation, nutrition, and storage. These features remained characteristic of
the foods and nutrition programs of the Extension Service throughout its
history, although the emphasis varied through the decades.

After World War 11, the process of freezing food began to displace
canning and drying as means of preservation. Armed with the more
complete knowledge of the nutrients required by humans, Extension food
and nutrition specialists turned to the family food budget, and the
selection of “nutritious” and high-quality foods to meet the requirements
for nutrients. But in the 1960’ a series of events occurred on the national
scene that set new directions for nutritional science and education in the
Extension Service.

Professional and lay communities were shocked and alarmed when a
report from a Senate Subcommittee investigation and a television
documentary (“Hunger in America,” CBS) highlighted hunger and mal-
nutrition in the United States. Congress, in June 1967, authorized the
Secretary of Health, Education and Welfare to undertake a comprehen-
sive survey of the incidence and location of hunger and malnutrition.
Surveys were carried out in ten states, including Texas, from 1968 to 1970,
and the findings were that a small but significant proportion of the
population in Texas and the other states was malnourished or at a high risk
of developing problems.®® The result was Congressional action. A $10
million special appropriation to the U.S. Department of Agriculture was
made for a six-month special project for nutrition education of low-
income, high-risk families. The Expanded Nutrition Program was launch-
ed in 11 counties in Texas in which there were high concentrations of
poverty. This new and added educational program, which taught
homemakers in their homes, was initiated in January 1969, using a
network of program assistants and program aides who were taught first by
the professionals. Within a year, 21,000 families had been enrolled. And
hundreds of thousands of poverty-struck homes later, the program con-
tinues today, though at a reduced level.®¢

The foods and nutrition program of the Extension Service started the
decade of the 1970’s with some emphasis on family health and nutrition.*®
The principal thinking was directed to prevention of deficiency diseases.
The donated food and food stamp program provided new avenues for
Extension education in 1971. Expanded and innovative methods of
reaching larger numbers of people were tested in 1973. The flow of
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circular letters, newsletters, and direct mail was markedly increased.
“Mulligan Stew,” a television series targeted for youth, was released.

By the mid-1970%, food preservation returned as a subject of em-
phasis. A back-burner item for two decades, interest in home food
preservation and preparation returned as inflation flowered and a “back to
basics” trend emerged. Renewed interest developed in breast-feeding of
infants.

As the decade closed and the 1980s moved in, fears and worries
emerged that degenerative diseases—heart disease, high blood pressure,
cancer—were somehow related to diet.®” An unprecedented interest in
weight control dominated nutritional concerns of consumers. Diet-health
relationships became a central issue. “Thin is in” was the vogue. New
diseases—anorexia nervosa and bulemia—were written about. Food
popularists had their day. And physicians prescribed diets to control
diabetes, heart disease, and hypertension. The change in public interest
in nutritional knowledge and science during the decade was astonishing.
The right to know what was going on in nutritional science became a
public and political issue.®®

The first Extension staff specialist in foods and nutrition was Lola
Blair.® Principal staff specialists in foods and nutrition who served since
were Grace 1. Neeley (1935-1942), Louise Mason (1935-1966), Maeona
Cox (1936-1966), Marie Tribble (1946-1983), Elizabeth Barnard (1968-
1969), Frances Reasonover (1947-1979), Sally Springer Coble (1968-
1977), Jimmie K. Ullom (1969-1971), Karen Kreipke Walker (1971-1974),
Cass Ryan Crowe (1971-1982), and Rose Postal (1979-1983). They were all
dedicated workers, and some were evangelistic, deeply concerned for the
welfare of rural families first and then people everywhere.

The group now that provides leadership in Extension foods and
nutrition are Jennie Kitching, Assistant Director for Home Economics,
Mary K. Sweeten, Marilyn A. Haggard, Dymple C. Cooksey, Carol Suter,
Guillermina Valdez, and Alice Hunt. They are increasingly called on to
provide nutritional information that goes far beyond the range of knowl-
edge required of their predecessors. The demands on them and their
colleagues on the county scene are escalating. Nearly half (45 percent) of
the effort in home economics now is in foods and nutrition.

The human nutrition programs of the Agricultural Extension Serv-
ice, aided by those in the university and the Agricultural Experiment
Station, are a powerful force in nutrition education in Texas. But they
remain limited in what they can accomplish. Extension nutrition pro-
grams are dealing with a science that remains caught up in controversy
because the data are still insecure. Long-term responses to nutritional
education are uncertain.”” Food faddism and nutritional misinformation
remain widespread. These educational programs can also be buffeted by
advertising and other media campaigns, the attempts to set national
policy, and even political philosophy. And they have been so buffeted.”!

The challenge to the system of nutritional education is that its

_content be placed in perspective. To this end periodic reviews of scientific
knowledge are being written by each of the Extension foods and nutrition
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specialists.”® The institutional response to the need for perspective,
evident a decade ago, was the organization of a section on human
nutrition within the 28th annual Texas Nutrition Conference in 1973.%3
For two years human nutrition was a part of the Texas Nutrition Confer-
ence, but in 1976 it became a “stand alone” conference sponsored by the
College of Agriculture. The Texas Human Nutrition Conference of 1982
was the tenth consecutive year of bringing together national and interna-
tional nutritionists on the Texas A&M campus. Students, Extension
personnel, professional nutritionists, and faculty members are able to
relate to research in both the national and international scientific com-
munities. The conference is now the longest continuing series on human
nutritional science in Texas.

Impact and Triumph

The history of nutritional science in the Texas Agricultural Experi-
ment Station and the Texas Agricultural Extension Service and at Texas
A&M University reveals results of significant impact. Important contribu-
tions are these:

1. Decades of experience with the feeding qualities of the unique
crops grown in Texas and the Great Plains, which formed the
groundwork for a massive beef cattle feedlot industry and an
efficient, productive poultry industry.

2. George Fraps’ painstaking development of an extensive data base
which provided knowledge of the production energy of feedstuffs
for poultry and swine production.

3. The discovery of the effects of dietary antibiotics which, along
with the information on productive energy, formed keystones in
the modern technology of poultry production.

4. The confirmation in the 1930s that phosphorus was the limiting
nutrient in cattle production in South Texas, a demonstration that
ranks with the control of the cattle tick, both keys to the economic
future of the cattle industry in South Texas.

5. The development of a modern complex of nutritional research in
Texas which forms an essential scientific support for the high
payoff researches in animal and plant agriculture.

6. The renewed researches in human and basic nutrition which can
now form additional bases for strength in Extension programs in
the nutritional sciences in Texas.

7. The promulgation of the principles of food preparation in the
1920’s and 1930’s, which had a tremendous impact on the health of
rural people, and the intellectual catalysis of animal agriculture in
the 1950’ and 1960’s through the Texas Nutrition Conferences and
consulting arrangements form outstanding illustrations of the
importance of the transfer of knowledge and technology.
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Demonstrated, too, was the important principle that it is the re-

=N search located at a university that supports and involves training of people

who are needed in our increasingly technology-dependent agricultural
economy.

The impacts and triumphs of research in animal nutrition in Texas, on
the surface, seem less milestone events than the dramatic successes of
research leading to hybrid sorghum and the breeding of modern wheats
and cottons, the discovery of the means to control Texas fever, or possibly
even the codification of the principles of soil conservation practice. Save
for a couple of striking discoveries—those of restrictive phosphorus
deficiences in the forages of South Texas and of the effects of antimicrobial
substances placed in the diets of intensely produced animals—the
achievements of nutritional science at Texas A&M were aggregate
achievements and can be best appreciated by contrasting the technologies
of animal production now to those of 25 years ago. They sometimes came
at the end of years of persevering research and data gathering. They often
came as individual discoveries which were incorporated into the technolo-
gy nearly as quickly as the discovery was made. But they were substantial
nonetheless.

Nutritional sciences at Texas A&M and in the Texas Agricultural
Experiment Station contributed powerfully to the technologies of animal
agriculture in Texas. They will be indispensable for further developments
in the future. Economic forces and production costs will demand even
greater efficiencies of animal production systems and, hence, of feed
formulations. The nutritional complexities of animal production on range-
lands and forages require solution. Nuritional studies will be required to
fit new plant cultivars into efficient use in the decades ahead. New feed
resources will become available as biotechnological and genetic ap-
proaches overcome the problems of pests and diseases and availabilities of
water. Nutritional studies on aquatic animals are needed for the further
development of aquaculture. And the products of biotechnology promise
new dimensions which we can only guess. The possibilities of introducing
new genes of economic importance into animals, of immunological control
of the animal’s own hormones to alter reproduction, lactation, and growth,
of modification of ruminal microflora, and of the biotechnologic produc-
tion of all of the amino acids for supplements in animal diets offer
potentialities as exciting as at anytime in our history.

Research and knowledge in fundamental and human nutrition will
also be imperative for academic, research, and Extension purposes.
Nutritional sciences now have new meanings for the agricultural and food
sciences and medicine.”* Nutrition is the interface that links the activities
of agriculture to human and animal health and disease-related issues. That
point cannot be overlooked at Texas A&M University. The linkage of
nutrition and food science will determine whether appropriate tech-
nologies are in place to convert plant and animal resources to quality food
products. Nutritional concerns have often dictated issues important to

- food production. Policies regarding nutrition of people have broad, often
permanent economic and societal implications and that fact dictates very
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careful evaluation of nutritional information. A scientific capacity to do
that in the Land-Grant university is essential.

There has been no strong tradition or facility at Texas A&M for
extensive nutritional research on human subjects. But that historic role
should be no barrier to future research and education. Some research with
humans must surely be done there in the years ahead. The social aspects
of nutrition can only be investigated in human populations. Extensive
strength, however, can and ought to be fostered at Texas A&M in the
fundamental science related to human nutrition. Controversies regarding
human nutrition abound in Texas as elsewhere. The strength in food
sciences requires concomitant strength in nutritional science. Serious
scientific questions regarding bioavailabilities and interactions of nutri-
ents provide opportunities for significant research. The relationships of
diet to cardiovascular diseases, cancer, and neurological integrity have
both academic and practical importance. And a significant potential to
contribute substantially to the national community of nutritional science
exists in the agencies and departments at Texas A&M University.

Given the nurture and encouragement that such potential demands,
nutritional sciences at Texas A&M University will surely record new
chapters of triumph and impact.
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NOTES

1. An important contribution toward the sociological understanding of science is
Thomas S. Kuhn's The Structure of Scientific Revolutions, 2nd ed., enlarged (Chicago:
University of Chicago Press, 1970). Kuhn proposed the notion of a paradigm as what the
members of a scientific community share, a combination of world view together with the
experimental techniques and theories required to research and conceptualize natural
phenomena in appropriate terms. The agricultural experiment stations, early on, tended to
turn to models that reflected local and common goals and approaches shared by the research
community within the experiment station. That kind of normal research pattern seems to
have had much of the force of a paradigm as do the more universal paradigmatic choices of
today.

2. See Beef Cattle Investigations in Texas, 1888-1950, Texas Agricultural Experiment
Station Bulletin 724 (September 1950).

3. The identification of the more than 40 specific chemical substances which are
dietary requirements—amino acids, vitamins, carbohydrates, and inorganic elements—had
largely been accomplished by 1940. The major exceptions were folacin, vitamin By, and
selenium and the scarcely critical chromium, nickel, and vanadium which appear to have
biological functions. See Elmer Verner McCollum, A History of Nutrition (Boston: Hough-
ton Mifflin Co.; Cambridge, Mass.: The Riverside Press, 1957) for a history of classical
nutritional science.

4. See Henry C. Dethloff, A Centennial History of Texas A&GM University, 1876-1976,
vol. I (College Station: Texas A&M University Press, 1975), p. 222; see also Irvin M. May,
“The Origins and Development of the Texas Agricultural Experiment Station: 1888-1892,”
Panhandle Plains Historical Review 49 (1976): 55-79.

5. Texas Farm and Ranch, 1 July 1889, p. 11.

6. Raymond Reiser and P. K. Raju, “The Inhibition of Saturated Fatty Acids Dehy-
drogenation by Dietary Fat Containing Sterculic and Malvalic Acids,” Biochemical and
Biophysical Research Communication 17 (1964): 8.

7. Fraps’ papers repeatedly noted the “starch values” of Otto Kellner (Die Ernihrung
der Landwirtschaftlichen Niitztiere, Berlin: Paul Parey, 1905, 10th edition, 1924) and the
estimates of productive energy values by H. P. Armsby (The Nutrition of Farm Animals,
New York: The Macmillan Co., 1917) and his successors at Pennsylvania State University.

8. See G. S. Fraps, Composition, Digestibility and Energy Values of Some Human
Foods, Texas Agricultural Experiment Station Bulletin 680 (1946); G. S. Fraps, The Compos-
ition and Utilization of Texas Feeding Stuffs, Texas Agricultural Experiment Station Bulletin
461, rev. ed. (1947). See also Gerald F. Combs and G. L. Rosomer, “A New Approach to
Poultry Feed Formulation,” Feed Age 5, no. 3 (1955): 50-58.

9. Hubert Schmidt, Feeding Bone Meal to Range Cattle on the Coastal Plains of
Texas, Texas Agricultural Experiment Station Bulletin 344 (1926).

10. E. B. Reynolds, Jr., Methods of Supplying Phosphorus to Range Cattle in South
Texas, Texas Agricultural Experiment Station Bulletin 773 (1953).

11. A. B. Conner, Forage Crops in Northwest Texas, Texas Agricultural Experiment
Station Bulletin 103 [circa 1908], p. 8. See also ]J. Roy Quinby, A Triumph of Re-
search . . .Sorghum in Texas (College Station: Texas A&M University Press, 1971), pp. 4-5;
J. W. Carson and G. S. Fraps, Commercial Feeding Stuffs, Texas Agricultural Experiment
Station Bulletin 141 (Austin: Austin Printing Company, 1911).

From the beginning, Experiment Station researchers asked questions regarding: (1) the
practical application of feeding tests to ranchers, (2) what were the practical methods of
winter-feeding steers and would this be profitable, (3) what Texas feedstuffs would give best
results for the costs, and (4) could unimproved Texas steers be fattened with profit.

These questions were answered in unsophisticated comparisons of various feed rations
principally involving cotton products, silage, and molasses without benefit of economic
analysis. See Feeding Experiment, Texas Agricultural Experiment Station Bulletin 6 (1889)
and F. A. Gulley and J. W. Carson, Feeding Experiment, Texas Agricultural Experiment
Station Bulletin 10 (1890). By 1916, Fraps’ research had begun to substantiate Conner’s
thesis eight years earlier. See a brief mention in The Production Co-Efficients of Feeds,

- Texas Agricultural Experiment Station Bulletin 186 (Austin: Von Boeckmann-Jones Co.,
Printers, 1916).
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12. Texas Agricultural Experiment Station, Annual Report: 1913, p. 69.

13. John C. Burns, A Test of the Relative Values of Cottonseed Meal and Cottonseed
Hulls on Fattening Cattle, Texas Agricultural Experiment Station Bulletin 153 (1912); Texas
Agricultural Experiment Station, Annual Report: 1914, pp. 23-25; John C. Burns, Feeding
Baby Beeves, Texas Agricultural Experiment Station Bulletin 198 (1916); Paul M. Lucko, “A
History of the Department of Animal Science at Texas A&M,” M.A. Thesis, Texas A&M
University, 1975, p. 32.

14. Progress Report, Substation No. 7, Spur, Texas, Texas Agricultural Experiment
Station Bulletin 218 (1917).

15. The best historical survey of this topic remains Robert S. Curtis, Cottonseed Meal:
Origin, History, Research for Farmers, Stockmen, College Students and Research Workers
(Raleigh, N.C.: The Robert S. Curtis Publishing Co., 1938).

16. The physiological conversion of carotene to vitamin A was first reported by Paul
Karrer, Helvitica Chimica Acta 12 (1929): 1142.

17. Lubbock Avalanche-Journal,[n.d.] April 1958, Paul Marion Scrapbooks, private
possession. See also Paul T. Marion and Alvis Bilberry, interview with Irvin May and R. D.
Lewis, 9 July 1976, pp. 27-37. Archives, Texas A&M University.
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Texas A&M University.

19. See John K. Riggs and Donald D. McGinty, “Early Harvested and Reconstituted
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20. Fred Hale, Cottonseed Meal as a Feed for Hogs, Texas Agricultural Experiment
Station Bulletin 410 (1930). Hale made a major contribution to science by pointing out that
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