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Happy Birthday to Us All
The Land-grant Colleges and the USDA at 150
by M.E.A. McNeil

Two step-siblings were born just a few months apart in the midst of the Civil War: the US
Department of Agriculture and the land-grant colleges were signed into being by President Abraham Lincoln in 1862. Each stroke of his pen opened the possibility of higher education for those
in every social class and the availability of practical scientific information to
a nation.
Together, among an enormity of
other purposes, the two provide the
sites for most domestic bee research:
"There is no place where there isn't a
crossover," said Marla Spivak, University of Minnesota entomology professor. To learn how that came to be is to
follow their intertwining stories, with
the bees braided in – remembering that,
to begin with, nearly all beekeepers were farmers.
Both the Department of Agriculture and the land grants were fathered by the federal government and mothered by different inspirations of the Enlightenment – a period that celebrated
human rights, education, and scientific inquiry. Although the two are legally separate entities,
brought about by divergent imperatives, they grew up like step-kin – nurturing, feuding and maturing into cooperative partners. Like most siblings, they have distinct natures: consider that the
USDA is celebrating its 150th birthday and the land-grants their sesquicentennial.
Every state has at least one land-grant institution, with almost all having left the original
“college” designation to become universities. Most are named for their home state, so it is not
commonly known that others are not, such as Purdue, Rutgers and Cornell. As to the reach of the
USDA, it is ubiquitous. It includes multiple environmental, farm service, housing, nutritional,
and food safety roles. The bee research labs are under the Agricultural Research Service, and that
is why their studies are reported by the USDA-ARS.

How the two came about informs their characters. Their histories have separate beginnings,
but it was not long before they began to intersect – as they do up a tree-lined walkway at the University of California at Berkeley. There, at the Department of Environmental Science, Prof. Reginald Barrett can be found. His book-lined office holds memorabilia from his career as a wildlife
biologist at this land-grand university as well as accounts of his family legacy. He is the greatgreat-grandson of Jonathan Baldwin Turner, the leader of a movement in the 1850’s that culminated in the Morrill Act, the legislation that made land-grant institutions in every state a reality.
As a child, Barrett listened to his two grandfathers debate opposing world views. From a
young age he was allowed to walk across the UC campus to look through the microscope in the
lab of his paternal grandfather, who was a professor of plant pathology in the Agricultural Experiment Station. That grandfather, who married Turner’s granddaughter, came from a poor farming
family descended from an indentured servant; he was educated through the grace of a scholarship
at Cornell, an early land-grant university. He’d used his acumen to solve problems in the citrus
groves at the UC Riverside Experiment Station, and half of his university salary came from the
USDA. His stand in the elders’ face-off was in favor of meritocracy. In opposition was Barrett’s
other grandfather, who came from an upper-class banking family and subscribed to the belief that
a scientist needs to be wealthy enough to support his research and should not take public money.
He favored an aristocracy.

Turner and the Land Grants

Higher education, in Jonathan Turner’s time, was limited to the sons of the privileged, as he
was. They attended colleges that were private and sectarian. Turner was sent to Yale, which was
then a parochial school, for a classical education. Upon graduation in 1833, he was ordained a
Congregationalist minister and became a missionary to the wilds of Illinois. As a professor at the
new Illinois College, he soon found himself confronted with the moral issue of who could attend.
He considered American democracy a valuable experiment and maintained that unless the public
was educated they could not make rational decisions to vote. All people, he concluded, regardless
of class “want, and they ought to have, the same facilities for understanding the science and the
art of their life business…which the professional classes have long enjoyed.” In this, he included
slaves.
He published a weekly journal with articles on abolition, inventions, agriculture and education, in which he pressed for public schools. Forced out of his teaching post for his views, Turner
chose his battle: he became an advocate for a publically funded system of higher education to
serve what was then called the “industrial” class.
"He was absolutely convinced that our Constitution was the way to go,” said Barrett, “But
he was very worried that unless the average person was educated and understood how to make de-

cisions when it came to politics, it wasn't going to work." Not only that, the American Revolution
was not such a distant memory; he understood that revolution festers when power is concentrated
in the hands of the few, when people have nothing to lose.
To muster support for his vision of a national system of universities, he rode from farm to
farm on horseback, held meetings, organized conferences, found volunteers to print and distribute
his tracts. “There is wisdom enough in the state, and in the union, to plan and conduct it, there are
students enough to patronize it, there is useless land and wealth enough to endow it."
He formed liaisons with agricultural groups, promoted a professorship of the “green earth”, and
established experimental fields for horticulture on his farm. He met with Senate candidate Lincoln
as well as the incumbent Senator Stephen Douglas.

As much a part of our lives as the land-grant colleges are now, it is hard to perceive how
revolutionary the idea was and how fierce the opposition. Turner’s life was threatened and, in
1853, his barn was burned to the ground.
“He just kept pushing this idea that everyone who was willing and able should get a college
education, and it was worth it to society to pay for it, because they would get it back in the long
run," said Barrett. “He wasn't supporting agriculture per se; he felt that people needed education to
function fully in a democracy. It was agricultural only because they were farmers.” And farmers
made up the majority of the population in the last half of the 19th century.
The goal was not unique to Turner. Thomas Jefferson wrote in 1786, "Let us in education
dream of an aristocracy of achievement rising out of a democracy of opportunity" – an ideal
shared by nearly every one of the founding fathers. One of the first laws passed by Congress provided land in every township for public schools. But higher education, available to the few, was
on a classical model, with rare practical disciplines.
Soon after the American Revolution, farm
journals began to call for the establishment of agricultural schools, since the dissemination of most
information got no farther than meetings of well-todo gentleman farmers. Although most attempts at
such schools in the first half of the 19th century
failed, the mid-century saw an awakening of interest in general education. State legislatures stepped
forward, and the Agricultural College of the State
of Michigan, later Michigan State University, was
chartered in 1855, receiving 14,000 acres of state
An early land-grant farm plot.

land. Farmers’ High School of Pennsylvania, later Pennsylvania State University, was established
ten days later.
These state efforts inspired a growing movement to make higher education available
throughout the nation by involvement of the federal government. But the early agricultural colleges had little scientifically based information to teach and turned students to the practical upkeep of
college demonstration farms.
It was Turner who combined three ideas: universal access to higher education, research and
instruction in agriculture, and appropriations through sale of public lands. The Industrial League
of the State of Illinois was formed, which gave a powerful national voice for Turner's proposal.
Horace Greeley, the New York Tribune pro-abolition journalist, called the movement “Illinois
thunder”.
Successive bills to create the land-grant colleges were introduced by Vermont Senator Justin Morrill, who lent them his name. The first, in 1857, died in the
hostile public lands committee and the second, in 1859, was vetoed
by President Buchanan.
That year, Abraham Lincoln, a candidate for president, addressed a
fair put on by the Wisconsin State Agricultural Society. Such fairs
were the major means of spreading agrarian information in the period of 1815-70. Lincoln was born on land too hardscrabble to cultivate, and he grew up on a farm so marginal that he had to be hired
out. Nonetheless, that speech was his only extended commentary on
agriculture:
“It is assumed that labor and education are incompatible; and any
practical combination of them impossible. According to that theory,
a blind horse upon the treadmill is a perfect illustration of what a laborer should be… the education of laborers is not only useless but
pernicious and dangerous. In fact it is, in some sort, deemed a misfortune that laborers should have heads at all. ..
Free labor argues...every head should be cultivated and improved by
whatever will add to its capacity for performing its charge. In one
word, free labor insists on universal education…No other human ocA window in the Alumni Memorial Chapel at Michigan State University shows
President Lincoln signing the Morrill Act of 1862, giving land to each state
"for the support of colleges that would teach agriculture and the mechanic
arts."Michigan Agricultural College, the original name of Michigan State
University, was the first. The window was made by the Willet Stained Glass
Studios in Philadelphia and designed by Odell Prather.
Photo: Michigan Stained Glass Census, Michigan State University Museum,
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cupation opens so wide a field for the profitable and agreeable combination of labor with cultivated thought as agriculture. ..Every blade of grass is a study; and to produce two, where there was
but one, is both a profit and pleasure. And not grass alone; but soils, seeds, and seasons… Standing crops, diseases of crops, and what will prevent or cure them…Trees, shrubs, fruits, plants, and
flowers – the thousand things of which these are specimens – each a world of study within itself…
No community whose every member possesses this art can ever be the victim of oppression of any
kind of its forms.”
It was as president that Lincoln acted on these sentiments. On July 2, 1862, the rump 37th
Congress, its dissenting Southern Congressmen having withdrawn, sent the Morrill Act to the
president. The Civil War was raging, and on that day General McClellan retreated at the end of a
week-long battle with heavy casualties on both sides. That Wednesday in Washington, Lincoln
wrote letters to military commanders, held meetings on the progress of the war and the status of
fugitive slaves and called for 300,000 more recruits. And he signed the Morrill Act, which is
widely regarded as the most important piece of educational legislation ever passed the United
States.
Not only did it recognize that all citizens are entitled to higher education, but it recognized
that the practical aspects of life are worthy of higher study. Benefits from the act were based on
representation in Congress -- 30,000 acres of public land for each United States senator and representative. Within five years, each state was required to support at least one college “to promote
the liberal and practical education of the industrial classes.”
A confluence of situations made the legislation possible. “Education is not mentioned in the
Constitution,” points out Christopher Loss, an expert in the politics of American higher education
who teaches history at Vanderbilt University. “There was an ongoing debate on the role of the
central government in affairs not mentioned in the Constitution.” Buchanan
had vetoed the Morrill Act in the belief that states should develop universities on their own, as some had.
“Slavery was the big, big issue. The
passage of the Morrill act boils down
to the role of federal government in
education.” The circumstances that
made it possible were: sentiment toward education as a democratic and
moral right; a movement toward practical education; grants of land in war
Jonathan Baldwin Turner, left, a leader in the movement that launched the Morrill Act, creating the land-grant colleges. At right is his great-great grandson
Professor Reginald Barrett, a wildlife biologist at the University of California at
Berkeley, a land grant institution.
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time to build government loyalty. The slave states were offered an opportunity to create landgrant universities under the Union.
Many state universities came directly from the legislation, with Kansas State University the
first, followed by Illinois and Nebraska. Existing colleges earned land-grant status in Iowa, Pennsylvania, Wisconsin and New Jersey (where the oldest, Rutgers, was founded in 1766). The act
eventually led to the creation of 74 colleges nationwide.
Turner wrote, “It has cost many a hard struggle… First to arouse and concentrate the public
mind, break down its opposition and break up its still more fatal apathy by agitations in meetings and assemblies all over the state and out
of the state; political contests at the capital and in the papers, by manifold letters and pamphlets sent abroad over the union, North, South,
East and West, in order by these agitations, first to get the thing started, and then the more direct and quiet but not less onerous labor of
guiding the thing through so many years to its first successful notice
in Congress, and its final passage by that body."
Credit for the legislation has accrued mainly to Morrill, whose
statesmanship deserves recognition for ushering its passage; most
land-grant institutions have a Morrill Hall. Although Turner was in
correspondence with Morrill, and the wording of the act followed
much of Turner’s, Morrill took credit for the concept, and said,
"Where I obtained the first hint of such a measure, I am wholly unable to say."

Justin Smith Morrill

Turner’s struggle was not over. After passage of the act, classical denominational colleges
vied to divide the Morrell Act funds among themselves in Turner’s home state. He saw to it that
the money opened a single new institution, the Illinois Industrial University, which opened its
doors in 1868; it is now the University of Illinois.
“He was not recognized,” said Barrett, “But died satisfied that he did his best.” Would that
he could have seen a Turner Hall dedicated at the University of Illinois and his great-grandson appointed to a professorship at another land grant, UC. But Barrett sees the survival of Turner’s ideals threatened. His grandfathers’ debate of meritocracy versus aristocracy may portend choices for
the future of the land-grant institutions -- a warning to return to.

The Birth of the USDA
The 18th century European Enlightenment spurred not only the American Revolution but a
new view of science as a key to the mysteries of nature's laws. In America, according to Loss,

“There was also a quasi-mystical dimension, the sacredness of the land, a sense of manifest destiny -- conquer the land, tame it for untold possible growth as resources to nurture the growth of the
nation. Farmers had no goal but a bountiful harvest.”
When Washington wrote in 1796 about the benefits of "collecting and diffusing information" in agriculture, 90% of the population lived on farms – many of which kept bee hives. But
both his recommendation to create a National Board of Agriculture, and his successor John Adams’ urging for legislation to promote agriculture were unsuccessful.
In 1819 the U.S. Secretary of the Treasury sent a letter to all consulates asking for the collection of useful seeds and plants. At that time, even though there was desire for new, improved
varieties, such a quest was a gentleman’s game: no money was appropriated, and most scientific
exchange took place in what were called learned societies. Scientific advance came mainly from
Europe, and Americans seeking it traveled to study there. The various subdisciplines of agricultural inquiry started in Germany, Scotland and England. The establishment in 1843 of the private
Rothamsted experiment station in England was an instructive development for Americans. Today
it houses an important bee research station.
Meanwhile, a diverse collection of plants and seeds had piled up at the U.S. Patent Office.
With no system or expertise for storing them, many were lost. Interest in science surged during
the Jacksonian period; coincidentally, in 1837, Henry Ellsworth, a Yale-educated attorney with an
interest in agriculture, became Commissioner of Patents, a position within the Department of
State. At his own expense, he redistributed the seeds and plants through members of Congress and
agricultural societies. Later granted a name, the Agricultural Division, and a $1000 stipend from
Congress, Ellsworth also began publishing letters from private individuals reporting on their experiments and observations. Such reports also comprised most bee science at the time, shared in
local and state bee meetings and published in the later-century bee magazines.
In 1849, the Patent Office was transferred to the newly created Department of the Interior,
but the agriculture division was still confined to data collection and the pork-style distribution of
seeds into the late 1800s. Agitation mounted for the creation of a Department of Agriculture.
In 1861, in his first annual message to Congress, Lincoln asked for an “agricultural and statistical bureau” to serve “the largest interest in the nation”. He had a little fun, finding it “fortunate
that this great interest is so independent in its nature as to not have demanded and extorted more
from the Government”. The Department of Agriculture was elevated to Cabinet status in 1889
with a Commissioner, Isaac Newton, who had served in the role for 28 years. His new budget allowed him to hire an entomologist, a chemist, a statistician and a horticulturist. The Congressional
act was so broadly conceived that it has remained the basic authority for the USDA to the present
time. Some warned that the colleges and the USDA were open to becoming instruments of national policy, subject to the pressures of Congress and lobbyists.

Dodging a Bullet

Although all 37 states accepted the Morrill Act land grants, the early colleges not only did
not flourish but were described by historian Wayne Rasmussen as “dismal”. Professors had primitive facilities, low salaries and heavy workloads (a fact likely to elicit some present-day guffaws).
Enrollment grew slowly and student attrition was high. State support was weak if forthcoming at
all. Land was plentiful for farming, and there was little incentive or interest in scientific technologies. Farm journals charged that students were leaving their farms. Pennsylvania Governor Robert
Pattison said, "The farming communities of the state are absolutely indifferent about the existence
of the college and do not believe it of any use."
Harvard President Charles Eliot recalled the "humiliating spectacle" in Congress of "halfdozen men, representing a few institutions of education, many of them half-born, vying for a share
in the public gifts… a demoralizing use of public money.”
The House of Representatives launched a hostile inquiry in 1874, condemning the colleges
for their inability to attract agricultural students. The colleges’ unexpected vindication was the result of their concerted responses: The Penn State President, George Atherton, said, "I wish to call
attention to the fallacy implied in speaking of these institutions as ‘agricultural’ simply, and then
proposing to test the results by asking how many ‘farmers’ they turn out.” The wording of the
law, they pointed out, did not permit them to be so restricted. It required them to provide a liberal
as well as a practical education.
The colleges made another important point in those deliberations: Branches of learning related to agriculture “have not been neglected or subordinated. In fact these institutions are coming
to fill the place of the agricultural experiment stations of Europe which are supported by the various governments.” As an example, the German agricultural experiment stations had grown from a
single station in 1852 to more than 70 in 1875.

Early Research Stations

The USDA chemistry staff in 1883.

Rising distress in American agriculture in the 1870s
resulted from economic depression, depleted soil,
drought, and pests. Farms were abandoned, and
those still in production were in need of help. The
knowledge developed by the colleges was disseminated through campus agricultural courses and
scholarly papers. Farm journals resourced their articles on these papers as well as material published

by the USDA. But farmers distrusted what they called “book farming”. In an old joke, a young
land-grant graduate, set to paint hive boxes for an old beekeeper, took issue with the task, explaining that he had a college education. The beekeeper replied, “I’m sorry for that; I'll show you how
to hold the brush.”
Twenty-six states took up the task of getting agricultural information out in the 1880s, putting on seminars one to eight weeks long, called farmers’ institutes. A coalition of interests –
farmers, state organizations, agriculture boards and state legislatures -- encouraged the establishment of research stations. The first were started in Connecticut and California in 1875. An emerging class of agricultural scientists met informally each year, 1880-85, and began to organize
among disciplinary lines. By 1887, 14 states had stations, eight of which were connected to landgrant colleges. The question of who should control the research agenda remained, and there
emerged an intense disagreement among investigators as to the form and function of agricultural
research.
To garner government support, a convention of colleges and experiment stations met in
1885. In 1887, the Hatch Act provided for the federal funding of agricultural experiment stations
and decided their venue: land-grant colleges in each state. Later that year, The Association of
American Agricultural Colleges and Experiment Stations was formed as well an Office of Experiment Stations within the USDA – both with the same goal, which put them on a collision course.

The First Bee Lab

Most early Department of Agriculture scientists, through the period of Reconstruction,
were from Europe, and it proved difficult to keep them. In addition, there were so many jobs coopted by Congressional patronage that few resulting hires had appropriate skills -- causing the
new agricultural commissioner, Norman Coleman to say, “I came to the department with about
the same reluctance that a criminal goes to jail.” The spoils system was ended by the Pendleton
Act of 1883, which required applicants for government jobs to pass competitive exams. The
USDA was among the first agencies to abide by that act.
New graduates of the land-grant colleges, trained in disciplines such as biological chemistry and plant physiology, became USDA scientists, and they brought with them a dedication to
pure research. The scientists, not ideologically aligned to a party, became a voice for scientific
policymaking, which gave the USDA a unique place in the government at the turn of the century.
They traveled to professional meetings and collaborated in research and inspections. They gained
a role in determining farm legislation.
Other voices made themselves heard as well: Beekeeping organizations, formed after the
Civil War to share expertise, put years of pressure on Congress to prohibit pervasive honey adulteration with sugar, bringing about the Pure Food Act of 1906.

The first Bee Research Laboratory was established in 1891 at the Smithsonian Institution
by the Agriculture Department while it was under the Bureau of Entomology. From the beginning,
the major focus of the lab was identification and control of honey bee diseases. One of its first services was the Bee Disease Diagnostic Lab which offered free analysis of samples– as it does to
this day. American foulbrood was rampant at the time, and, by the early 20th century vigilance
heightened, with some states enacting laws requiring apiary inspection. Although the function of
the lab’s diagnostic service was not research, the specimens from concerned inspectors and beekeepers from across the country were valuable subjects. Hachiro Shimanuki, who headed the
Beltsville lab 1966-2000, said it “made researchers aware of prevalent problems and gave them
material to study”.
It was at that lab in 1907 that the causal organism of American foulbrood was discovered
by G.F. White to be Paenibacillis larvae (then called Bacillus larvae). White also found the cause
of black brood, a bee disease renamed European foulbrood by his colleague E.F. Phillips.
A stream of other notable accomplishments came out of the lab: In 1910, the USDA published a
beautifully detailed book, The Anatomy of the Honey Bee by R.E. Snodgrass, an “agent and expert”. It was followed in 1915 by James A. Nelson’s Embryology of the Honey Bee; his extraordinary drawings, made from the microscope, show the development of the egg from 74 to 76 hours,
until the embryo breaks the chorion and becomes a larva. Up to the import prohibition in 1922,
Frank Benton introduced bees from all over the world. His name may be familiar as the inventor
of the Benton queen cage, still in wide use. In 1928, C.E. Burnside showed that bee paralysis was
caused by a virus.
Another bee lab was established in 1928 in Baton Rouge, LA., with a focus on bee breeding. Three years later, the USDA-ARS located a single plant scientist in Weslaco, Texas, and the
site expanded to include a bee lab. It is now slated for closure, which was the fate of two other
such labs – one in Madison, WI and the other in Laramie, WY. In the late 40’s, the Bee Biology
and Systematics Laboratory, a lab that now works with non-Apis bees, was started at Utah State
University, followed, in 1966, by the Carl Hayden Bee Research Center in Tucson, AZ.

Turf Tiff
A period of sibling rivalry between the USDA and the land-grants ensued in the early 20th
century. One cause was overlapping mandates to produce and disseminate agricultural research.
Both responded to the need for greater contact with farmers by forming extension divisions. They
not only took on the same task, they differed over how best to do it.
At the turn of the century, about a third of the population remained on farms. The Progressive Movement of the period was concerned with a wide range of reforms, including education.

Theodore Roosevelt, its political leader, appointed a County Life Commission in 1908 that recommended that each land grant have a “department of college extension…to reach every person on
the land in its state, with both information and inspiration.” Suggestions for carrying it out were
mostly didactic.
Faculty at land-grant colleges put on a whirl of farmer institute meetings and small group
short courses; they published papers; mailed missives; organized correspondence classes; created
model farms, study clubs and even educational trains – with at best uneven success. A committee
of the Association of American Agricultural Colleges and Experiment Stations (AACES) reported
that “the present scope of dissemination work among farmers is entirely inadequate… As a plain
matter of fact, we are not today, either directly or indirectly, reaching the great masses of the tillers of the soil with educational processes that may be regarded as even fairly efficient." Even so, it
was recommended that their methods, "systematic or formal teaching", were best. Farmers simply
had little time or inclination to read college bulletins or go to school.
At the same time, the USDA, in the person of Seaman Knapp, was pursuing a different
method. Knapp had been a professor of agriculture at the Iowa Agricultural College, and he came
away, for whatever reason, with an attitude of bitter condescension that he extended to all academics. When an independent project to develop rice plantings in Louisiana stalled, he struck on
the idea of paying a farmer in each township to demonstrate how to do it. "We learned then the
philosophy and power of demonstration," he said. When he joined the Department of Agriculture
in 1898, he used monies set aside for boll weevil eradication in the South to set up a network of
agents doing hands-on instruction.
For staff, he eschewed the land-grant faculty, whom he considered to be too theoretical, in
favor of local farmers. “We aim to get the best farmers …We find that these men are more influential than if they knew ten times as much about science, as they know the best science in the
world – and that is the science of winning out, of making a good crop and making money on the
farm."
Agents’ pay was meager and the days were long. One recalled traveling "on horseback usually leaving home on Monday morning and returning about the end of the week."
Knapp instructed his agents to "avoid discussing politics or churches. Never put on airs. Be
a plain man, with an abundance of good practical sense". His work was actively opposed, perhaps
because his program defied Southern hierarchical social structures and his farm clubs included
groups for Negro children. Still, his demonstration agents flourished. Historian Roy Scott describes it as “an example of bureaucratic autonomy conditioned upon reputation”.
Mississippi Agricultural College president John Hardy admitted that the program "is even better than
Institute work, for [agents] are in touch with the actual farmers 365 days in the year." But most other landgrants were not so sanguine about the situation. Many were skeptical of its success, ridiculed its method, and,
most of all, suspicious of a purely federal project. University of Illinois Dean Eugene Davenport saw "a gigantic scheme" that would subjugate the land grants to the USDA.

Knapp exacerbated the food fight, calling “the College people immensely narrow and faultfinding" and
the president of the South Carolina Agricultural College to be "largely the inspirer of… small potato ideas".
Even if he could not dispel tensions, the best of the competing ideologies were unified under William
Spillman of the USDA, who had been a professor of agriculture and director of the experiment station at
Washington State College. He guided instruction away from formal methods and established a government
program with decentralized state experiment stations. Northern colleges were nearly unanimous in denouncing
the program, pointing out that it could lead to government control, with some accusing Spillman of empire
building out of personal ambition. Spillman recognized the value of the demonstration method as he organized
county agents in the North and West, but he drew on the expertise of the colleges. He hired graduates of the
land-grants with farming backgrounds who had at least three years of post-graduate practical agricultural experience. He placed them permanently in 234 counties to work with local farmers. Eventually, according to historian Daniel Carpenter, he "ignited an enduring fascination among Northerners for combining county extension
with the scientific study of farm management." This fusion is Spillman’s lasting achievement that can be seen
today in the work of extension apiarists.

The Emergence of Cooperative Extension

Legally, the research stations remained departments of the colleges, but a stream of federal
funding diminished their control. With the Adams Act of 1906, the stations became directly funded by and accountable to the USDA, which supported the county agent model, with information
disseminated through local agents. The colleges, as well as farmers’ groups, continued to support
their 19th century model, with agents visiting farm shows and county fairs and putting on farmers’
institutes -- once held all 48 states and declining to nine by 1927.
Knapp eventually stopped sending brickbats from the USDA to the land-grants. It was just
as well, as the college president he’d called a potato-head, David F. Houston, became the Secretary of Agriculture who eventually brought the two institutions together. In 1913, Houston met
with the AAACES to arrange a compromise. He recognized that the colleges, with their proximity
to farmers and scientific knowledge, were the logical agencies to manage extension programs. At
the same time, it was clear that it could not happen without federal support. Houston proposed that
extension should be a cooperative enterprise with the federal government, administered by the
colleges. It was agreed that projects financed by federal funds would be mutually agreed upon by
the college involved and the USDA.
On a warm May day in Washington in 1914, President Woodrow Wilson signed the SmithLever Act, establishing Cooperative Extension Service. The local papers reported on the weather
the next day but nothing about the legislation that would effectively bring the university to the
people. "Cooperative" was the key word, and it required concessions: the colleges would receive
new funding and run extension in exchange for adopting the USDA’s county agent-led demonstration method; The USDA agreed that future agents would not be local farmers but graduates of

the land-grants. The arrangement encouraged station scientists to conduct research, publish in scientific journals, and enhance academic recognition for the colleges.
Smith-Lever was distinguished from earlier grant-in-aid acts by requiring federal funding
to be matched locally from public and private sources – not the least important of which was the
American Farm Bureau Federation, which became a contributor and influence. This multifaceted
base strengthened the participation of farmers, who had proven less than comfortable with a government program. It merged the land grants’ research and extension functions and channeled both
through the county agent.
Further acts over the next 50 years brought federal support to about a third, with the rest
from state, county and private sources. Suspicions remained: Historian Daniel Carpenter points
out that there was a “coziness between Congress and the Department that many land-grant officials found insufferable.”

Between State and Society

A new definition of the “education” to be offered by extension agents, described in their
mandate to include “useful and practical information”, came with American involvement in the
Great War. To rally farmers to the war effort, the government used farm extension agents, nearly
tripling their numbers between 1914 and 1918. County agents were given 15 speaking points to
urge increased production as "America's obligation". They solicited for Liberty Bonds and Red
Cross drives; conducted salvage drives and helped the War Department secure draft animals and
feed. Work under E.F. Phillips at the Bee Research Lab played a part in increasing commercial
honey production by 400%.
The number of extension specialists in the new program grew steadily until, by the 1920s,
there were enough for every county in the US. This extraordinary growth was maintained with local administration: fewer than 1% worked in the extension service headquarters in Washington,
DC.
The country fell into a deep agricultural depression following the war, and the president of
the American Farm Bureau Federation warned Congress that “Unless something is done for the
American farmer, we will have a revolution in the countryside…” The crisis originated, ironically,
from too much production, not too little. Technological advances, such as nitrogen fertilizers, had
created chronic overproduction, resulting in the drop of prices to below costs. By 1933, Franklin
Roosevelt inherited a farm economy that had been in steady decline for well over a decade.
Among other problems, drought caused overused land to give up its topsoil: on a single afternoon
in the Texas Panhandle, in what came to be known as the Dust Bowl, the volume of earth that
swirled into the wind was twice what was excavated for the Panama Canal.

First Lady Eleanor Rosevelt is suited up to visit a beehive. Photo courtesy USDA.

A quarter of the population still farmed, although foreclosures were rampant. One of the elements of Roosevelt’s New Deal was a voluntary
farm support system based on the concept of “the ever normal grainary”:
Simply put, the government would buy farm surplus to stabilize market
prices, with stored goods to be distributed in times of need. The Agricultural Adjustment Administration would pay farmers for agreeing to reduce output. The extension service was pressed to gain the participation
of “some of the nation’s most skeptical citizens”, according to Loss. So
it was that the land-grants and their extension agents developed into mediators of the relationship of state to society, situated as they were, in between. The challenge of extension was to preserve its integrity as an educational institution while carrying out these government programs.

The Farm Transformed
The turning point in the structure of the American farm came at the end
of World War II. Some 5 million remaining farms typically raised diverse crops, including livestock and honey bees for pollination and honey. Migratory pollination had developed with transportation: Early photos show hives transported with horse and wagon, then Ford model T's and
railroad cars. Farmland still had wild borders providing habitat for native pollinators and beneficial insects. New technology, developed by private research and USDA scientists, was introduced
to increase productivity on declining acreage. After the war, DDT, the first of the modern synthetic insecticides, came into wide agricultural use. It was followed by other pesticides like heptachlor
that, like DDT, persist in the environment for decades. These new practices, together with high
operating costs and low commodity prices, brought about the consolidation of farms, monocropping and the abandonment of hedgerows. Industrial efficiency was gained at the price of benefits that are only more recently understood.
Beekeepers began losing bees in major kills from pesticides. In the 1950’s, scientific concern began to tighten governmental restrictions. Remembering another anniversary, it is 50 years
since the 1962 publication of The Silent Spring by biologist Rachel Carson; it inspired state extension specialists to urge moderation in the use of chemicals. They created a pesticide education and
safety program to create awareness. Researchers from many disciplines developed an IPM approach to reduce the level of pesticide residues.
The government recognized the need to protect beekeepers in order to maintain the national
food supply. A pesticide bee-kill indemnity program was created. The first federal price supports
for honey, accomplished through loans to honey producers and honey marketing cooperatives,
came with the Agriculture Act of 1949. The 1985 farm bill incorporated a provision for price sup-

ports known as the buyback provision, a honey loan payback program. The act also appropriated
research funds to discover chemical applications for beekeeping.
The USDA published seminal research on the composition of honey and the first honey
standards in 1975, the work of Jack White, a government sugar chemist. Another USDA book,
Insect Pollination of Cultivated Crops by S.E. MacGregor, is considered a classic. In 1986 The
Scanning Electron Microscope Atlas of the Honey Bee by Eric Erickson at the Tucson lab was
published at Iowa State.

The Super Bee

The ideal bee has long been the grail of beekeepers. The replacement of the nasty Apis mellifera mellifera with Italians in the mid-19th century was like tulip-mania. The government bee lab
was in the quest: A news clipping from the ARS archive marked 1937-40 reports, “They have just
begun to bring forth their super-bee,” defined as one that “piles hive high with honey…When better bees are built, Beltsville will build them.”
Importation of foreign bees had come to an abrupt end when the 1922 Honey Bee Act was
passed by Congress as a proactive measure to stop the spread of the tracheal mite. At that time,
American foulbrood was wreaking havoc on bee colonies in the US; Walter Rothenbuhler at Ohio
State was committed to developing disease-resistant bees. In 1944, the University of Missouri Agricultural Experiment Station announced the first practical method of controlling American
foulbrood with the aid of sulfathiazole, an antibiotic developed during WW II.
Shimanuki said he started studying bees during the time of Rachel Carson and wanted to
work with biological control of diseases. He worked with Rothenbuhler in grad school to develop
AFB-resistant bees, a continuation of the research of O.W. Park. “The development of resistant
bees requires breeding programs,” he said. “It was cheaper [for beekeepers] to use sulfa drugs and
antibiotics, and that minimized the importance of resistance. People didn't want to pay extra for
bees too expensive to breed and sell.”
Researchers branched out to breed various traits in bees, and Rothenbuhler’s work was set
aside -- until Tucson researchers encouraged Spivak to take it up again when she moved from the
USDA to the university. The resultant Minnesota Hygienic line of bees demonstrated a genetic
trait now acknowledged as an important defense. USDA researchers at Baton Rouge, John Harbo
and Jeffery Harris, developed a line of bees with a trait later called Varroa sensitive hygiene,
VSH. In the hunt for advantageous behavioral traits, the lab also imported both the Yugo and Russian strains. "Finding natural resistance has been our goal since the mite moved into the global
population of honey bees" said Harbo. Breeding and germplasm importation are a focus at Washington State by Steve Sheppard and Sue Cobey, who rebred the Carniolan bee. Both USDA and

university bee researchers have made significant contributions to the understanding of bee behavior.
"If you solve a problem then you get another question,” said Shimanuki. “It's never a forever solution. We come up with temporary means. The bees are going to survive long after we do."

Band of Brothers or Big Brother?

A new memorandum of understanding in 1988 reaffirmed that “All cooperative agents shall
be joint representatives of the land-grant institution and the USDA” except in special circumstances. They “will mutually develop a single comprehensive extension program for the state”. Does
this mean that extension is, in large part, a governmental policy agency, as it has been called on to
be in the past? Who determines the research agenda?
"The scientists have a good fraternity. They are above it all," said Shiminuki. Their efforts
have been mustered for a different kind of war: The precipitous decline of the bees over the last
six years has aligned university, USDA-ARS and extension toward addressing the crisis -- not only bee researchers and apiarists, but geneticists, biochemists, palynologists, toxologists, statisticians from both institutions and beyond.
“You could draw a family tree of beekeeping,” said Shimanuki. True, a few leaves were
rustled by individual temperaments: In the early 40’s USDA researchers Frank Todd and George
Vansell, doing seminal work on pollen at UC Davis, were dismissed from the campus by a turfdefending department head. But such kerfuffles have mostly become quaint anecdotes, and Davis
extension apiarist Eric Mussen sees the site as a good fit for a future USDA lab.
True cooperative cross-pollination began early on. “Cooperation – it's always been there,”
said Shimanuki. Federal labs originally functioned as the labs for the land-grants, with the University of Wisconsin an example. Some USDA researchers taught classes at near-by land grants such
as those from Baton Rouge at Louisiana State and those still in adjunct positions at Utah State.
The exception was the University of Maryland, which always had its own beekeeping professor.
Extension agents and USDA-ARS scientists came from the land grants, with some later returning
to the universities as professors. A notable example is Phillips, who came from the University of
Pennsylvania as a young land-grant graduate to the USDA; he became a leader in scientific support for the beekeeping industry, ultimately teaching at Cornell, where the Phillips Collection, his
valuable bee library, is kept.
“The history of the research is very much cooperation,” said Shimanuki. “Most accomplishments are team efforts, it's hard to say who should get credit. Much of the work is application
of the techniques of others.”

Spivak said, “I am just looking for expertise and collaboration. I could care less where
they are.” With the number of
bee researchers in the country
comprising no more than a
good sized dinner party, publications are co-authored, data
and grad students are exchanged. She points out,
though, that there are differences: “At the USDA labs
they don't have to teach and
interact; they tend to focus
The USDA-ARS attempted to stop the spread of Africanized bees toward the Unit- down. The university people
ed States. Here, in 1988, they prepare to hang paper mache bait traps laced with
have broader scale perspective
a chemical attractant or pheromone to attract migrating swarms.
of what's going on in biology
Photo courtesy USDA
because they have to teach.”
Generally, the USDA addresses shorter-term practical problems and the university longerterm problems, according to Marion Ellis, professor and extension apiarist at the University of Nebraska. “The USDA is more
affected by what's happening politically because their funding is
approved by Congress, which is sometimes more and less generous. Also each lab has a mission, what they are directed to address. At the land-grant universities there is less political pressure, but they are affected by what they can get funded.”
Funding, according to Mussen, affects the amount of risk a
researcher can reasonably take. “At the USDA, high-risk practical research can be done without jeopardizing funding: You get
an idea of what might help, and if it doesn't work you come up
with another idea. In our case [at the university], the idea has to
work, based on what you really think will work” because too
many misses, no matter how informative, will turn away grant
support. The university “thinks of itself as doing more basic reEntomologist Yanping (Judy) Chen
search, and that’s probably true. The USDA has many refereed injects a healthy bee with viruses
papers, and it does a very good job at down-to-earth research. I extracted from bees in colonies
showing colony collapse disorder.
could never look down my nose at USDA research."
“The labs have distinct IDs,” according to Jeff Pettis, research leader at Beltsville. “With the closing of Weslaco, we

She will then evaluate immune responses to these viruses.
Photo by Peggy Greb, USDA-ARS

have: Baton Rouge, genetics and breeding; Beltsville,
pests and diseases and the Disease Diagnostic Lab;
Tucson, pollination, nutrition and Africanized bees.”
“Collaboration? If it is advantageous it happens,” said Ellis. A stunning example is the teamwork
with the USDA and a network of 16 universities under
the $4 million Coordinated Agricultural Project (CAP)
grant. Some 28 studies have come out of it on, for
some examples, mites, nosema, genetics, breeding,
management, microsporidia, non-Apis bees, agricultural chemicals including treated seeds and interactions of
varroacides.
Who determined those research goals? According to Spivak, researchers in an open coalition that met
at bee conferences named their own areas of concern.
Ellis said, “The beauty of the CAP grant was that all
the people who wanted to work on identified concerns
were working in a collaborative manner. I thought it
was a beautiful model for doing research. There is no
barrier to working together. It is shifting; it is more the
way granting agencies are looking, and I think it is a
healthy change.”

The Varroa might causes considerable economic
losses for beekeepers and agriculture. Cytologist
Bill Wergin (left) and entomologist Jeff Pettis examine a highly magnified photo of a honey bee infested with mites. Pettis leads a research team at
the Beltsville lab. Photo: Scott Bauer, USDA-ARS.

Conflict, whatever there was, seems to have dissolved with the urgency of the bee crisis. Mussen said,
“Honey bee researchers consider themselves peers working in different areas. University and
USDA researchers all go to the same meetings; there is not a sense of competition, the two groups
work together well. There has been conflict in the past, but there's not much now. They have been
forced to get together because of the big grants.”
One CAP paper, for example, involves work by researchers at the University of Maine, the
University of Nebraska, Penn State, Washington State, the University of Minnesota, the University of California at Riverside and the USDA-ARS. A $5 million grant has gone to Dennis vanEnglesdorp’s Bee Informed Project, a massively collaborative project to track the health of bees nationally. The sequencing of the honey bee genome in 2006 provided a model for international cooperation.

As the USDA-ARS bee labs plan research agenda for the coming year, scientists will meet
at Beltsville with land-grant colleagues to coordinate their goals, according to Jeff Pettis. Some
current projects are: determine gene function relating to disease resistance; develop molecular
techniques to diagnose and characterize pests and pathogens; investigate nutrition to improve win-

ter survivability and queen durability; develop
methods for in vitro preservation of honey bee
germplasm.

Equality

Before we erupt in a happy birthday chorus,
consider how the cake has been sliced. A second Morrill Act, in 1890, was passed to include
the South, where there was de jure segregation;
it allowed the creation of separate land-grant
colleges for blacks – identified as “1890
schools”. De facto segregation in the North was
addressed with a separate college in Delaware.
Eric Mussen, Extension Apiarist in his office at UC Davis. Funds, with few exceptions, bypassed the
Photo: M.E.A. McNeil
1890 schools. It was the USDA that addressed
the disparity with a lab program. One hundred
years later.
Not everyone benefited equally from extension either. In a typical example, Florida created
a separate program for blacks, and, in 1920, when they comprised a third of the rural population
there, 5% of extension funds were spent for work among them.
Although historically door-yard bees were often kept by women, entomology was traditionally a man’s pursuit. There were rare exceptions, such as: Anna Comstock, who learned beekeeping at the land-grant Cornell and became an extension professor in 1898 – until male colleagues
had her demoted -- and Margaret Washington, who taught beekeeping to women at Tuskeegee,
an 1890 land-grant.
Progress was uneven at best for women scientists at the colleges, although it was better
than at the USDA labs, until the affirmative action laws of the 1960s. Change was supported by
innumerable small enlightened acts, such as Marion Ellis’ struggle to bring on a female entomology professor as a role model; it shifted the undergraduate demographic in his Nebraska department from mostly male. Now, both the universities and the bee labs have many skilled female
contributors, although many presently there have braved prejudices that young women of today
only hear of.
Another undervalued group has been the bees. To put the beneficence of the $9 million in
recent grants to the CAP and BIP projects in context, it amounts to less than half an hour of the
Iraq war.

A celebration of 150 years of the USDA and
the land-grant universities was celebrated at
the national Mall at the 2012 Smithsonian
Folklife Festival last summer. The USDAARS be lab displayed an observation hive as
one of the demonstrations, together with discussions and hands-on activities that showcased ways that the partnership enhances
American agriculture.
Photo: Lance Chung, USDA.

Quo Vadis?

“You can tell a whole history of
the United States by the history of
universities, especially land grants,”
said Loss, who calls them a uniquely
seminal contribution to education in the world.
The impact of land-grant universities continues to be profound. At the University of California, for example, 40% of undergraduates are the first in their families to go to college, and 39%
are able to attend because of federal Pell Grants. Their resultant innovation and expertise returns
some $14 in economic output for every $1 of taxpayer investment, according to an independent
study in 2011.
Even so, “Today the old consensus around higher education as a public good has withered
away,” said Loss. Spivak, as a typical example, has seen her allotment from the university agricultural experiment station decline by 70%.
Mussen is the only full time extension apiarist west of the Rockys. Most such positions,
where they survive across the country, are rolled into professorships. Support for grad students at
Davis has declined from funding three academic quarters to one. The other two come through
teaching assistantships and grants. The problem no longer lies in the specter of the extension agent
proselytizing for a war and peddling bonds; Mussen says he has had to resort to panhandling for
operating expenses. “When grants dry up who's got the money? Big business.”
Barrett describes the two branches at land grants, the professors and cooperative extension,
as “a very effective and powerful system”. His own appointment is half-time teaching and half experimental station. As for his great-grandfather’s vision, “Up to 1940 the university functioned as
Turner would have envisioned it. He wanted everyone to start fresh without outside, powerful influences. During World War II and after, there was financial influence of agribusiness on the university system.

“I don't have money for a graduate student anymore. I can take you on only if you're selffunded. In contrast, my grandfather at the ag station was funded for two postdocs and three fully
funded PhD students. We have become entrepreneurs -- any way I can get money, short of robbing a bank, like schmooze at clubs. I used to carry six graduate students; my last two grad students are self-funded. I have to buy my own paper and pencils and phone. We are on our knees
here. We are hired guns these days and we are waiting for anyone to come along to fund anything.
Berkeley is rapidly becoming a private university. If we're having trouble, God help the rest of
them. You can't continue this way. We are running on one cylinder instead of four.”
So, while the UC Berkeley Campanile carillon rang out as blueberry juice, cranberry juice
and white lemonade were poured in a patriotic toast to the founding of the land-grants, Barrett
was looking for cause to celebrate. “I probably won’t be replaced when I retire,” he said. He sees
his grandfathers’ debate shifting. “A rich guy named Goertz funded my chair. We are moving toward an American aristocracy. Turner felt you need to counterbalance to educate. Most people
don't know who controls the resources in this country. It would kill Turner to see all those people
who don't vote.”
Loss sees the same danger. He is himself a graduate of a land-grant college, as were his
parents. He came from a family of farmers, and his great-uncle was an extension agent honored in
the Rutgers hall of fame. “The Morrill Act still matters, despite the many educators, administrators, and policy makers who mistakenly think of higher education as a private enterprise, unmoored from the public it was created to serve. The Morrill Act symbolizes the public trust that
has given life to our nation's entire educational system for the past 150 years – and it reminds us
all of the public commitment that will be necessary for the system to thrive for 150 more.”
A hope, according to University of Minnesota Museum curator Kevin Lavery, is that
“We’re not only connected in new ways in the Information Age, but I think we’re also doing research in a very different way than we did in the past, …to develop solutions in partnership that
are not only solutions from a scientific angle, but also from a cultural and human angle… I think
we’re seeing a different kind of model occur.”
Lincoln’s original vision was that “Such community will be alike independent of crownedkings, money-kings, and land-kings…Let us hope, rather, that by the best cultivation of the physical world, beneath and around us; and the intellectual and moral world within us, we shall secure
an individual, social, and political prosperity and happiness whose course shall be onward and upward, and which, while the earth endures, shall not pass away.
Knowing what we know now, let’s light the candles and wish again like it was 1862.
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