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PREFACE 
Because of one man's dream of a better life for South Carolinians, 

Clemson University was established to respond to people's needs. 
Throughout its 84 years of service to the State and nation, Clemson 
has remained a "people oriented" institution. Its teaching, research 
and public service activities touch people's lives every day. 

As a state land-grant institution, Clemson's earliest commitments 
were to the "study of agriculture and natural science," and later to 
the expansion of industrial growth. These early commitments con
tinue, but they expand as mankind's needs change. Today, Clemson 
is responding to a wide range of problems affecting South Caro
linians and people everywhere: developing new food sources and 
better food production and delivery systems; seeking a safer, better 
quality environment; improving health care delivery; creating in
novative education programs; developing new industrial technology; 
broadening recreational and other opportunities for self-enrichment; 
and seeking to improve man's other basic needs, clothing and 
shelter. 

Through these and other commitments, the University's nine col
leges and Graduate School are exploring all £elds of knowledge to 
improve the quality of life. 

Clemson began this commitment to people when its doors opened 
in 1893. That day was the realization of a dream come true for 
Thomas Green Clemson, a man of wisdom and courage who saw 
the great need in South Carolina for a scienti£cally oriented insti
tution of higher learning to provide the state's young people with 
the training needed to build a better society. 

So strongly was he committed to the establishment of such an 
institution that he bequeathed his land and other real and personal 
property to the State for use in creating the "high seminary of learn
ing" he envisioned. 

Mr. Clemson was a scientist and agriculturalist who came to 
South Carolina from Pennsylvania in the 1830s and married a 
daughter of John C. Calhoun, foremost statesman in South Caro
lina history and vice president of the United States from 1825-32. 

In 1889, the year following Mr. Clemson's death, the South Car
olina General Assembly accepted the terms of his will, and, follow
ing the decision of the United States Supreme Court to uphold the 
will, the State of South Carolina and the full Board of Trustees 
proceeded to convert the dream of Thomas Green Clemson into the 
reality of Clemson Agricultural College. 
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The College also was established under the Morrill Land-Grant 
Act passed by Congress in 1862. Clemson, therefore, is a member 
of the national system of state universities and land-grant colleges. 

In 1964, in recognition of expanded offerings of the institution, 
not only in the areas of agricultural and mechanical arts, but also 
in the sciences and arts, the name of the institution was changed 
to Clemson University. 

The University now has nine colleges and the Graduate School. 
The colleges are Agricultural Sciences, Architecture, Education, 
Engineering, Forest and Recreation Resources, Industrial Manage
ment and Textile Science, Liberal Arts, Nursing and Sciences. 

This report presents a comprehensive look at Clemson University, 
its programs and activities during the 1976-77 academic year. 
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ACADEMICS 

Graduate Studies and University Research 
Arnold E. Schwartz, Dean 

Undergraduate Studies 
Claud B. Green, Dean 

University Extension 
Samuel M. Willis, Dean 

College of Agricultural Sciences 
Luther P. Anderson, Dean 

College of Architecture 
Harlan E. McClure, Dean 

College of Education 
Harold F. Landrith, Dean 

College of Engineering 
Lyle C. Wilcox, Dean 

College of Forest and Recreation Resources 
W. H. Davis McGregor, Dean 

College of Industrial Management and Textile Science 
Wallace D. Trevillian, Dean 

College of Liberal Arts 
H. Morris Cox, Dean 

College of Nursing 
Geraldine Labecki, Dean 

College of Sciences 
Henry E. Vogel, Dean 
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COLLEGE OF AGRICULTURAL SCIENCES 

Agricultural Instruction 

Instruction in agriculture has been an important mission of Clem
son University since its formal opening. As stipulated in Thomas 
Clemson's will, "to afford thorough instruction in agriculture and the 
natural sciences connected therewith" is the aim of the Agricultural 
Sciences Instruction Division. 

As a land-grant institution, Clemson has an additional mandate 
to provide instructional programs in agriculture. Clemson is the 
center of agricultural information in South Carolina and is the only 
university in the State offering degrees in agriculture at the Bachelor 
of Science level or higher. 

To realize its aim, Agricultural Sciences Instruction is: 

• continuously revising and modernizing its educational pro
grams to ensure graduates will be properly prepared to meet future 
demands of a rapidly changing world. 

• developing and offering undergraduate curricula which will 
provide graduates with an educational foundation and philosophy 
sufficient for the future. 

• offering programs leading to the Master of Science degree and 
the Doctor of Philosophy degree. 

• providing educational opportunities for agricultural employees, 
assistance in planning and conducting special programs and infor
mation about career opportunities in agriculture. 

The population of the nation and of the world continues to rise, 
requiring ever-increasing quantities of food and fiber. In order to 
meet this demand, a larger number of college agricultural gradu
ates will be needed. 

The total agricultural industry is becoming more dynamic and 
more complex. Agricultural Sciences continuously modernizes its 
educational program to ensure that graduates will be properly pre
pared for current and future employer demands. During this fiscal 
year, as in previous years, changes in curriculum direction and con
tent have been made in response to constantly changing needs and 
areas of emphasis. All curriculums in the college were revamped 
as a result of recommendations made by an Ad Hoc Curriculum 
Study Committee. These changes, which include a new major in 
Horticulture-Turf grass, were implemented in order to meet needs 
for specific skills of graduates. 
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The college recognizes and accepts the responsibility of dissemi
nating timely information about career opportunities in agriculture. 
To assist in discharging this responsibility, representatives of this 
college meet with guidance counselors, science teachers, students 
and other groups as appropriate. Experience indicates this service 
is needed and is appreciated. Numerous individuals and groups are 
provided materials describing career opportunities in agriculture. 

The relative importance of agriculture in South Carolina, the 
nation and world is becoming better understood and appreciated 
by students entering Clemson. Enrollment in the College of Agri
cultural Sciences continues to increase rapidly. In 1972, 415 students 
were majoring in agricultural courses, compared to 1,053 the first 
semester of 1976-77. 

Agricultural Technology Programs 

Since 1966-67 the college has cooperated with the State Board 
for Technical and Comprehensive Education and the State Depart
ment of Education in conducting programs in agricultural tech
nology at selected technical education colleges in the State. The 
college's role in this special instructional program primarily involves 
curriculum planning and development and program evaluation. In 
addition, the college assists in program operation by making avail
able the research programs and facilities at Clemson and at the 
branch experiment stations for class field trips, laboratory sessions 
and demonstration purposes, and by providing instructional staff at 
cost as necessary and feasible for successful program operation. 

Currently ten two-year programs and three one-year programs in 
agricultural technology are offered at eight technical education 
colleges in the State. 

Enrollment in the agricultural technology programs has been in
creasing-from 371 in 1974-75 to 635 in 1976-77. Job opportunities 
and salary levels for graduates of the technology curricula have 
been very good. 

Continuing Education 
Modern agriculture is a rapidly changing industry. The fast pace 

of both the adoption of new technology and the application of new 
research results in modern agriculture require that programs of 
continuing education for professional educators and other agricul
tural workers remain relevant and utilize the latest research and 
information. 
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Interest in in-service training programs continued at a high level. 
Continuing education activities of this college currently encompass 
special in-service training programs for Cooperative Extension 
Service personnel, vocational agriculture teachers and veterinarians 
in subject areas considered to be of greatest current importance. 
During the year programs were conducted in 4-H, general agricul
ture, home economics and communications. 

In addition this college conducted many other types of continu
ing education activities-such as seminars, conferences and work
shops-for a wide variety of professional personnel. 

COLLEGE OF ARCHITECTURE 
In a 1976 self-study made in preparation for the regular five-year 

visit of the National Architectural Accrediting Board, the College 
of Architecture redefined its role as a professional college. This re
port focuses on the educational, research and public service areas 
as defined in the self-study. 

Mission 

The primary mission of the college is the careful selection and 
formal education of prospective professionals, motivated to growth 
and service in the development of the built environment. 

This concept necessarily embraces studies at several scales in 
mutually supportive programs in addition to the present curricula 
offerings and the syllabi for the study sequence; the study contains 
other anticipated curricula by priorities and the feasibility of im
plementation measured in terms of resources. 

Within the college, the Department of Architectural Studies has 
the responsibility for the architectural studio design sequences of 
the curriculum. The Department of Building Science embraces 
building technology, professional practice and construction man
agement. The Department of Planning Studies includes efforts at 
the broader scale in regional planning and city planning. Urban 
Design is of concern to architectural studies and planning studies, 
and is a collaborative effort. The Department of History and Visual 
Studies involves architectural and art history and theory and studio 
courses in drawing, painting, sculpture and ceramic arts, photog
raphy and printmaking. 

Research and Public Service 

The second important mission of the college is most carefully re
lated to the educational mission, embracing an expanding program 
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of sponsored research and public service. At upper and graduate 
levels, real-world problems are the sponsored vehicles for studies 
in design, building science and planning. 

The College of Architecture's role in research and public service 
has been in progress since the mid 1950s. This role emerged ini
tially in a limited way, and has increased in proportion to the 
growth of college resources and the expansion of graduate enroll
ment. There has been an unusual public demand for these services 
both within the State and region, and efforts now include inter
national research opportunities. Representative of research and 
public service involvement is the contracted studies with the South 
Carolina Department of Mental Health which commenced modestly 
in 1968. Now, through successive mutual agreements, these studies 
involve the college in the physical guidance of new avenues of 
mental health-care delivery. Resulting from these studies is the gen
eral system known as "The Village System." Currently in the health 
facilities field alone, assistance is rendered to both general hospi
tals and specialist units. 

More than 15 current sponsored public service and research stud
ies in an academic context are in various stages of development. 
Some of the studies are departmental in nature, but most are in
terdisciplinary projects embracing other units within the college, 
the University and other external resources as may be necessary 
for their accomplishment. 

South Carolina is a developing state and the thrust of the college 
has been to provide those design and building science professionals 
needed to guide South Carolina's physical growth and form. Pres
ent service projects of the college range from housing for the rural 
poor to stimulation of the decaying central cities of the State. 

Future Program Plans 
In the context of Clemson University as an institution and the 

College of Architecture as a progressive and evolving part of it, 
programs are properly based on the needs of the State and the pro
fessionals served if the future goal is an optimal built environment. 
As new needs occur, adequate resources must be vigorously sought 
and hopefully provided. 

Some of the areas of development needed to match the state po
tential have been the subject of Ad-Hoc Committee recommenda
tions during the year. These include: 

• The development of a Master of Landscape Architecture cur
riculum which would be of vital help to the best physical develop-
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ment of the State. This would occur in a variety of ways, partly as 
a complement to present and potential work in state and regional 
planning studies. 

At the smaller scale, landscape studies would complement both 
architectural design teaching and public service. Landscape archi
tects on the faculty are seriously pressed for their valuable time, 
serving as members of studio teams and on juries. Although design 
studios make a serious effort to show the importance of the best 
land use and of the organic relationship of building design to site, 
the occurrence of a landscape program would greatly enhance this 
understanding. 

Nature has provided South Carolina with fragile ecological treas
ures, and it is particularly blessed with diversity of terrain, soil types 
and plant materials. These endowments are becoming more pre
cious in an expanding society with increasing developmental de
mands. Leadership in landscape design is badly needed. 

• As part of this self-survey, the Department of Building Science 
has not only delineated its present strengths and weaknesses in 
succinct terms, but has developed the need for graduate study in 
building science and management. Such a program would give pro
fessionals the expertise to expand the spectrum of professional serv
ices to fill a serious void in building science management. Leaders 
of the state's building industry are supportive of this offering de
velopment, considered most necessary to the State and region. 

• The State has some important and innovative leaders in product 
production. A product design curriculum in the college would be 
established on industry need and on the strong core studies already 
taught in the college. Furniture manufacturing, now in its in
fancy in South Carolina, has great promise. The industry is of con
siderable importance in North Carolina, and both states are rich in 
lumber producing forests. The South Carolina textile industry is 
the largest in the nation in terms of product-volume and should 
increasingly have need for the design of textile-related products. 

These industries would be enhanced by the development of an 
excellent product design curriculum, and key people are mindful 
of product design needs in education, research and public service. 

Quality Control 

Efforts have been made in all feasible ways despite constrained 
budgets to assist and encourage faculty motivation and growth. 
Participation in the most challenging work is assigned by rotation, 
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and the development of special continuing education short courses 
is encouraged. Wherever possible, externally provided resources 
are utilized to enable faculty members to attend scholarly meetings 
and training courses. Faculty are asked to develop relevant indi
vidual research and personal creativity to the extent of available 
time. Motivation varies both in type and intensity, and the checks 
and balances that occur in the administrative process attempt to 
assure the proper reward of creativity and motivation. 

COLLEGE OF EDUCATION 
The College of Education continues to emphasize teaching and 

instruction, public service and research. 

Teaching and Instruction 
The college revised its systems approach to curriculum develop

ment to give practitioners and other professionals greater oppor
tunities for contributing to curricular decisions. 

The State Board of Education revised upward the National 
Teacher Examination scores which are required for certification in 
South Carolina. The College of Education ranked first in the per
centage of students qualifying from state supported colleges and 
universities. 

In-Service Programs and Services 
The college provided both credit and non-credit in-service and 

staff development programs to teachers and other professional edu
cators. The college conducted 117 off-campus courses for university 
credit at 45 different locations in the State and enrolled more than 
2,500 teachers who were upgrading their professional skills. Co
operating colleges-Columbia, Erskine, Newberry, Presbyterian 
and Wofford-offered 18 courses to 55 teachers who were awarded 
Clemson University graduate credit under a cooperative institu
tional agreement. 

The college received more than $150,000 to provide develop
mental training programs in various areas. The Department of Agri
cultural Education conducted a summer institute course for agri
culture mechanics teachers of the educationally disadvantaged and 
handicapped. For teachers and administrators, the Department of 
Industrial Education held workshops and courses in curriculum de
velopment, equipment maintenance and prevocational education. 
The Printing Industries of The Carolinas (PICA) awarded a grant 
to continue the curriculum projects in graphic communications. 
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The College of Education sponsored a variety of conferences and 
workshops on campus. The agricultural teachers V-TEC confer
ences were attended by more than 100 teachers. The Clemson Read
ing Conference attracted more than 1,400 participants, while the 
regional conference on testing was attended by more than 250 edu
cators. Special education workshops enrolled more than 75 persons 
and a seminar on Competency Based Instruction was held for 25 
selected teachers. The Future Farmers of America convention 
brought more than 250 participants to the campus. 

Research 
The Vocational Education Media Center was involved in a variety 

of activities. The Center Staff completed the V-TEC's catalog for 
"Small Gasoline Engine Repairman and Textile Loom Operator," 
and was nearing completion of "Business Machine Repairman." 
New development has been initiated for "Homemaker and Agri
cultural Production." 

Two grants were received during the year. Sponsored by the Ap
palachian Regional Council of Governments, a project for Prevoca
tional Education involved the development of introductory instruc
tional materials covering approximately 65 areas for which voca
tional education is offered in South Carolina. The materials include 
kits of tools and equipment which can be loaned by schools to pro
vide "hands on" experience. Approximately 90 kits of tools and 
equipment have been designed. The materials will be tested this 
coming school year. A grant from the U. S. Office of Education 
involved selecting existing instructional materials and developing 
materials which are not available for the implementation of four 
curriculums based on V-TEC's catalogs in carpentry, auto mechan
ics, banktelling and bookkeeping. The materials will be evaluated 
during the 1977-78 school year. 

Special Activities and Services 
The Department of Aerospace Studies and Military Science spon

sored the Fifth Annual Tiger Drill Meet which provided competi
tion for junior ROTC drill teams from high schools throughout the 
State. The winner was awarded the Governor's Trophy. 

Faculty members were appointed to serve on special task forces 
to study vocational education in the State, graduate teacher educa
tion and certification. 

The Department of Agricultural Education worked with more 
than 1,400 vocational agricultural students in a state-wide standard-
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ized achievement program designed to measure knowledge of stu
dents in off-farm occupation courses. 

The Department of Industrial Education conducted a leadership 
workshop for 56 trades and industry teachers, offering instruction 
on the techniques of organizing local youth clubs in high schools. 
The workshop resulted in the organization of a state Vocational
Industrial Club of America ( VICA) which has more than 1,600 
student members. 

COLLEGE OF ENGINEERING 
Goals of the College of Engineering are: 

• To supply the trained manpower vital to technological progress 
in South Carolina and the nation. 

• To conduct research that expands upon engineering knowledge 
and education. 

• To serve the public by taking engineering education and ex
pertise beyond the campus directly to citizens in government 
and industry, and to the practicing professional. 

The academic year 1976-77 was one of the most productive in the 
history of engineering at Clemson in meeting these goals. Of course, 
no school of engineering can function without excellent facilities 
and an excellent faculty. 

In addition to the time spent in the classroom, the 100 men and 
women of the College of Engineering faculty also: design and re
vise courses on a regular basis; conduct research; advise under
graduate and graduate students; serve as consultants to state and 
federal agencies and industry; publish technical papers and text
books; serve on university councils and committees; teach an aver
age of four Continuing Engineering Education courses and work
shops each; and share their expertise with the general public 
through speaking engagements and related professional public 
relations. 

Two women were added to the faculty during the year, and the 
first McQueen Quattlebaum Faculty Achievement Award was 
given to Dr. John Gowdy, associate professor of electrical and com
puter engineering, for outstanding accomplishments in teaching 
and research on computer recognition of speech and the application 
of computers to quality control in the textile industry. 

The National Science Foundation awarded a $63,000 grant to the 
Department of Electrical and Computer Engineering in 1977 to 
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purchase additional equipment for its half-million dollar hybird 
Engineering Computer Laboratory. The new equipment will allow 
expanded research of EEG analysis, rail vehicle dynamics, com
puterized speech recognition and non-destructive ultrasonic testing 
of materials. The renovation and expansion of McAdams Hall, hous
ing the Department of Agricultural Engineering, was completed at 
a cost of about $2.3 million. Data_Q!Q_c~ssing for the labs in Mc
Adams will be handled by a new Altair 8_800 A computer. 

College of Engineering laboratories and special equipment, now 
valued at more than $30 million, are housed in eight buildings and 
include facilities for real-time computing, ceramic pilot testing, in
strument calibration, experimental surgery and instructional sys
tems development. 

Education 
Six basic and four advanced level engineering programs were re

accredited by the Engineers' Council for Professional Development 
for another six years. 

The College now offers six traditional undergraduate degree pro
grams, as well as engineering analysis and engineering technology 
programs also leading to the B.S. degree. A dual degree program 
allows students to earn bachelor degrees from Wofford, Lander, 
Newberry or Presbyterian colleges, followed by a B.S degree from 
Clemson, in a five-year program which encourages a strong, basic 
foundation for an engineering career. A total of 54 undergraduates 
in seven degree programs also participated last year in the Univer
sity's Cooperative Education Program which allows students to 
alternate after their freshman years between academics and full
time work in industry. Engineering undergraduates make up 84 per 
cent of all students participating in the program. 

Undergraduate enrollment at the close of the year is expected to 
reach 1,800, the highest level since 1958. More than 610 new fresh
men and transfer students are expected to enroll in the fall, a 15 
per cent increase over last year. The demand for B.S. engineers also 
continues to grow. Starting salaries for May 1977 engineering grad
uates averaged more than $15,000, up by $2,000 from last year, and 
graduates averaged more than three job offers each. Demand was 
great for women graduates, who often started at higher salaries 
than the men. 

At the graduate level, 143 students are enrolled in the Master of 
Science degree program and 38 are in the doctoral degree program. 
Clemson offers the M.S. degree in 12 fields, the professional M.E. 
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degree in eight, and the Ph.D. degree in nine. An external Master 
of Engineering degree is also offered, off-campus with no residency 
requirement, to engineers who work full time but desire professional 
updating in mechanical, electrical or systems engineering. 

Sixty-five students participated in college Honors and Awards 
Day activities in April, accepting seven major awards, 35 scholar
ships and 33 departmental awards. Thirty-seven students were ac
cepted into the Engineering Honor Society, and for the first time 
last year a woman achieved the highest scholastic standing among 
graduating engineers by earning a 3.97 average in electrical and 
computer engineering. 

To help assure the continued high caliber of engineering students 
at Clemson, Engineering Open House was held in April, bringing 
to campus more than 2,400 high school students from 61 schools in 
North and South Carolina and Georgia. High school guidance coun
selor workshops were held in Columbia, Spartanburg and Charles
ton, and in March the local student chapter of the Society of Women 
Engineers sponsored a two-day tour of the campus and engineering 
facilities for 20 outstanding high school seniors. 

Research 
College of Engineering research expenditures during 1976-77 ex

ceeded $1.2 million on more than 65 projects sponsored by federal, 
state and industrial grants. Total research grants-in-force, includ
ing multi-year contracts, top the $4 million mark in projects rang
ing from development of prosthetic bone devices to a computerized 
control system for nuclear fuel reprocessing plants. 

Long before the nation became concerned about crippling energy 
shortages, Clemson engineers were active in energy-related research. 
In 1971, Collge of Engineering projects were being conducted to 
reduce industrial costs and reuse previously lost hot water and to 
investigate development of new fuel resources from the gaseous 
hydrocarbons of plants. Today, more than $1 million is committed 
to energy-related projects alone, with another $600,000 proposed. 
Some of the energy research projects under way are: 

• A $175,000 study to develop information processing techniques 
to detect and prevent loss of radioactive material in nuclear fuels re
processing plants, sponsored by the Energy Research and Develop
ment Administration (ERDA). 

• An Environmental Protection Agency (EPA) study of energy 
conservation and pollution control through recycling using high 
temperature hyperfiltration. 
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• Two ERDA-sponsored studies valued in excess of $200,000 on 
solar energy storage and optimum energy use in the textile industry. 

• An ERDA supported graduate training program in environ
mental systems engineering, one of only four in the nation. 

In the area of health care, many exciting studies are underway 
by engineering researchers, including analysis of electrocardio
grams ( ECG) and electroencephalograms ( EEG) by microproces
sors; a study of elasticity and stress analysis in human lungs; and 
development of prosthetic body parts from ceramic and plastic ma
terials. The patent for a plastic bone-end cap for juvenile amputees 
was recently awarded in bioengineering. 

In the area of pollution and environmental control, training pro
grams and the development of instructional materials for training 
wastewater treatment plant operators has been funded by EPA. 
Other research is defining economically feasible wastewater treat
ment techniques for dye manufacturers, and investigating overland 
How as a method of domestic wastewater treatment. 

Other areas of sponsored engineering research include housing 
and solar heating of the home, highway construction and agricul
tural and fisheries mechanization. The college's Industrial Associates 
Program, designed to encourage cooperative efforts with industry, 
supported projects to study damage to sewer pipes, computer qual
ity control testing and power supply design. 

Public Service 

College of Engineering public service activities, largely through 
Continuing Engineering Education ( CEE), grew dramatically 
again for the fifth straight year. During 1976-77 more than 11,000 
people attended 457 CEE courses, seminars, workshops and sym
posia, making the Clemson program one of the strongest, fastest
growing continuing engineering education programs in the South
east. Participants came from every area of South Carolina and from 
more than 40 states and 45 foreign countries. Examples of programs 
include courses in using the computer as a management resource, 
metrication for secondary school teachers, building and highway 
construction, industrial electrical power systems, pollution control 
and technical and business writing. And, again addressing the cur
rent emphasis on energy, courses in energy conservation, solar 
energy potential, energy alternatives for brick manufacturers, and 
combustion and fuel utilization also were presented. The popular 
summer workshops in computer science for high school students 
again attracted more than 125 young participants. 
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State government and industries, in particular, benefit by the ex
pertise of engineering faculty members who serve as advisers to 
agencies such as the State Development Board, State Technical 
Education System, Board of Health and Environmental Control, 
Highway Commission, Nuclear Advisory Council, Energy Research 
Institute, and the Governor's Energy Management Office. 

The College of Engineering was joined in April by the College of 
Industrial Management and Textile Science and the College of 
Agricultural Sciences in hosting the first Charles Carter Newman 
Symposium on Natural Resources Engineering, co-sponsored by the 
National Bureau of Economic Research. Some of the world's lead
ing experts in engineering, agriculture and economics gathered to 
discuss the positive aspects of "Alternative for Growth: The Engi
neering and Economics of Natural Resources Development" as a 
distinct alternative to the widely publicized "limits to growth" con
cept of a few years ago. Establishment of both the symposium and 
an endowed chair in natural resources engineering was made pos
sible by a half-million dollar gift from Clemson alumnus J. Wilson 
Newman in honor of his father, a teacher and researcher in horti
culture at Clemson for almost 50 years. 

COLLEGE OF FOREST AND RECREATION RESOURCES 
The College of Forest and Recreation Resources continues to 

make steady progress in meeting its stated purpose of, "the gather
ing and dissemination of knowledge pertaining to all fields of for
estry and recreation through: 

Undergraduate and Graduate education 
Imaginative and creative research programs 
Service to and cooperation with the public." 

This charge was carried out in various ways by the two depart
ments, Forestry and Recreation and Park Administration. 

Teaching 
Undergraduate enrollment in both departments, after a long 

period of steady growth ( 62.5 per cent increase since 1970), has 
leveled off at approximately the numbers projected as optimum in 
the 1970 self-study. The primary area for increased undergraduate 
enrollment is the wood utilization curriculum. 

Graduate student enrollment in the master's programs continues 
to grow at a healthy rate, and should continue to increase. The new 
Forest and Recreation Resources building has provided flexibility 
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to accommodate more graduate students. The master's programs 
have matured to the point that doctoral programs will need to be 
added in the near future. Graduate student research projects con
tinue to prove valuable not only as training tools for students but 
in providing information of value to the forest and recreation fields. 

The stabilization of undergraduate student enrollments allows the 
faculty to concentrate on improving the instructional program. Both 
departments engaged in careful and thorough analysis of current 
curricula during the year. Changes needed for optimum curriculum 
development will be recommended, reflecting a commitment to the 
best education possible for students. 

Research 

Forestry research, which emphasizes the production of wood for 
use as a raw material and as a material of construction, encompasses 
many studies which may seem novel to those not accustomed to the 
broad range of problems faced by the forest landowner or the prac
ticing forester. 

Several grants funded research on increasing the resin accumu
lation in the tree. We have been able to more than double the tree's 
resin content which doubles its value. The increased resin content 
also doubles the calorific value of the wood and greatly increases 
its attractiveness as an alternative energy source. 

Dune and beach migrations were traced over a period of 242 
years in a publication released during the year, illustrating the large 
amount of change that can occur in this dynamic system. 

Feral hogs have ranged southern forests since the days of the first 
European settlers. This "piney woods rooter" probably has a greater 
impact on the coastal plains forest than any other animal, yet very 
little is known about the beast and the magnitude of his effects. 
Recent publications by forest researchers show that the feral hog 
occupied 42,330 square miles across the Southeast. Research also 
found that Brucellosis, a swine disease for which there has been an 
active eradication program in domestic herds, occurs in the feral 
hog population. Because of the leadership in this field, a symposium 
on the "Research and Management of Wild Hog Populations" was 
held at the Belle W. Baruch Forest Science Institute at Georgetown. 
Wild hog management is a problem in many areas of the world, 
judging from the large number of requests from foreign countries 
for publications on the feral hog. 

Endangered plants and animals are other areas of research. Fed
eral grants support study of the Red-cockaded Woodpecker and its 
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habitat requirements in order to more efficiently conduct forest 
management operations, yet protect this forest bird. A report on the 
distribution and abundance of Shortia galacifolia is the first of many 
such reports expected from research on rare and endangered forest 
plants in South Carolina. This research is aimed at determining the 
extent range and habitat of each endangered forest plant and de
veloping management techniques to efficiently manage and protect 
such species. 

Research in the Department of Recreation and Park Administra
tion is still modest in scope. Its potential for expansion has been 
enhanced by the presence of the U.S. Forest Service's Forest Recre
ation Research Unit. Already this unit has been responsible for two 
cooperative studies: "The State of Knowledge of Relationships be
tween Public and Private Suppliers of Forest Recreation," and "Re
lationships between the Public and Private Sectors in Supplying 
Forest Recreation." An update of the Chattooga River Study has 
been undertaken since visitor use declined significantly during the 
initial year of implementation of the new management plan. 

Several studies by graduate students were supported in part by 
the department. These included: "An Interpretative Prospectus/ 
Park Plan for Redcliffe Plantation"; an "Interpretative Prospectus
Clemson Experimental Forest"; "State Park Law Enforcement-A 
Management Strategy"; and "An Interpretative Prospectus for Hob
caw Barony." 

Extension 

A principal forestry extension activity during the year is in the 
area of data compilation and publication. Valid data forms have 
been developed in cooperation with state and federal agencies, 
forest industries and private firms. The new forms of data are now 
being accepted and published in publications such as the "cash re
ceipts" bulletins of the South Carolina Crop and Livestock Report
ing Service. Another "first" was the release of a county forestry 
fact sheet for each county. Plans are to continue to update the data 
base and publish current county forestry fact sheets periodically. 
Techniques for achieving this objective are in the planning stage. 

Another principal activity in forestry extension is a cooperative 
effort with the Department of Agricultural Economics and Rural 
Sociology to develop an acceptable procedure for assessing agri
cultural real property for tax purposes. When fully developed, this 
procedure will enable the South Carolina Tax Commission to im-
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plement the agricultural fair market value provisions of the new 
tax law. 

Training sessions were held at various locations throughout South 
Carolina for forest landowners, practitioners and the general pub
lic. Some examples include a pesticide certification workshop for 
practitioners held in Columbia, a marketing program for landowners 
in Lancaster, a prescribed burning meeting for landowners and 
practitioners in Manning, a log and lumber grading workshop at 
Clemson and a reforestation meeting for landowners in Lexington. 
Numerous media items also were produced and released for land
owners. 

The extension efforts of the Department of Recreation and Park 
Administration were greatly expanded. Continuing education pro
grams included workshops for commissi~nd board members, 
an executive workshop, a seminar on women in recreation and two 
therapeutic workshops. 

More than 25 groups were served in the Outdoor Laboratory in 
addition to the on-going, expanded camping programs for the re
tarded, the emotionally disturbed, the elderly and the underprivi
leged. The College Week program continued to be popular with 
maximum registration for the fourth straight year. 

Park plans were prepared. Major projects included Bennettsville 
Recreation Area, Iva Town Park, Laurens County Park and Cal
houn Park of Barnwell. 

An in-depth study of the Irmo-Chapin Recreation Department 
was done at the request of the District's Recreation Commission. 
A similar study was begun in Union County but has not been com
pleted. 

COLLEGE OF INDUSTRIAL MANAGEMENT 
AND TEXTILE SCIENCE 

Completion of architectural plans for major renovation of its 
facilities and accreditation of four undergraduate business curricu
lums were among the significant events which highlighted the year. 

The initial phase of the 2 million dollar plus project-the first 
major renovation since Sirrine Hall was built in 1938-was expected 
to get under way in the fall of 1977. 

Already in progress as the academic year ended was the reloca
tion of the U. S. Department of Agriculture's laboratories from 
Sirrine Hall to Ravenel Research Center across Lake Hartwell from 
the main campus. In addition to the 22,000 square feet vacated by 
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USDA, Sirrine Hall's 16,000-square-foot attic will be converted to 
usable space. 

The two projects will give the growing college some 38,000 square 
feet of space for classrooms, faculty offices and accounting and 
finance laboratories. The increasing demand for courses in business 
and management and the establishment of a Department of Ac
counting and Finance in 1975 have resulted in rapid growth for 
the college. 

It is the largest at the University in terms of undergraduate 
majors-1,640 for fall1976 compared with 1,523 the previous year. 

In April1977 the college's undergraduate business programs were 
accredited by the American Assembly of Collegiate Schools of 
Business. Programs were accredited in accounting, financial man
agement, administrative management and industrial management. 

Following is a look at the four departments within the college 
and the Office of Professional Development. 

Department of Textiles 
The number of students majoring in textiles as well as others tak

ing textile courses showed significant increases over the previous 
year. Undergraduate textile majors increased 12 per cent and others 
enrolled in textile courses was up 66 per cent. 

The textile technology curriculum, in existence for four years, has 
an enrollment of 76, including 15 women. The Bachelor of Textile 
Technology program includes courses such as economics, manage
ment, sociology and psychology which are helpful in preparing stu
dents to begin careers in the textile industry. 

The leadership of the Department of Textiles changed, with Dr. 
Edward A. Vaughn becoming department head on July 1, 1977. 
He succeeds Dr. E. I. Stearns who retired after serving in the post 
for five years. 

Department of Industrial Management 
During the year this department was involved in a diversity of 

activities designed to improve the quality of faculty, the quality of 
programs administered by the department and services provided to 
the industrial community. Selected faculty were involved in a self
study of the curriculums of the college which were being consid
ered for accreditation by the American Assembly of Collegiate 
Schools of Business. This endeavor resulted in both management 
programs being accredited. 
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The Clemson-Furman MBA program reached a record enrollment 
of 172 students. Research efforts continued to expand, with 20 
papers presented to local and national professional associations. 

Department of Economics 
The recent heightened interest in economics continued its up

ward trend, with enrollment in undergraduate courses exceeding 
the previous year's all-time high and approaching the level of 1,900 
students per semester. Fifteen students were enrolled in the mas
ter's program and five completed their theses and degrees during 
the year. 

Learning laboratory equipment provided by the J. E. Sirrine 
Foundation continues to be used extensively. A graduate student 
assigned to the lab coordinates its use among several hundred stu
dents taking courses in principles of economics. The program was 
successful in providing the back-up learning resources for students 
having difficulty with first courses in economics and those simply 
wanting to broaden their exposure to economic concepts. 

Several research projects were completed, continued or begun. A 
two-year study was completed in which expenditures for judicial 
services at the state and local levels across the nation were analyzed. 
The work was supported by the National Institute for Law En
forcement and Criminal Justice. 

Also completed was a regional housing market analysis for the 
S. C. Appalachian Council of Governments, and a project funded 
by the S.C. State Department of Education to develop a kit of con
cepts, activities and resources for teaching economics in the public 
schools. Another project-an analysis of the labor effects of right
to-work-laws-got under way, supported by the National League 
Defense Foundation. 

Department of Accounting and Finance 
During the year the Bachelor of Science degree programs in ac

counting and financial management were accredited by the Ameri
can Assembly of Collegiate Schools of Business. It followed rigorous 
evaluations of the programs by a college self-study committee and 
a visitation team appointed by the assembly. 

Excellence in undergraduate teaching continued to be high in 
the priorities of the department and research and publication efforts 
of the faculty increased. Presentation of papers at regional and 
national professional meetings increased substantially. 
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The upward trend in student demand for courses in accounting 
remained strong, in 1976-1977, 555 students majored in accounting 
and financial management and a total of 1,900 students were en
rolled in accounting and finance courses each semester. 

Thirty students graduated with a major in accounting and 51 
graduated with a major in financial management. Employment op
portunities for these graduates continue to be excellent. 

Students entering programs of this department present excellent 
scholastic credentials for admission. The average entering student 
graduated in the top 15 per cent of his or her high school class. 

Office of Professional Development 
Attendance for professional development courses increased 23 

per cent over the previous year. At the same time, the number of 
courses offered increased 17 per cent. The majority of participants 
came from South Carolina, with North Carolina, Georgia, New 
York and Virginia completing the top five in terms of attendance 
support. 

More than half the attendance was in courses devoted to manage
ment topics, while close to one-third of the enrollment was in tex
tile-related programs. Seventy-seven management-type courses were 
presented while 33 textile-related courses were held. 

More than 1,000 different companies were represented by partici
pants. Unique programs included a special management develop
ment program on campus for Multimedia, a national newspaper
television corporation; a textile science program on new technology 
in knitting held at the Union League Club in New York City; and 
the second annual Economic Outlook Conference jointly sponsored 
with the Greater Greenville Chamber of Commerce which attracted 
700 participants. 

COLLEGE OF LffiERAL ARTS 
It has been said that no university can ever become a great uni

versity without a strong program in the humanities and the social 
sciences. The College of Liberal Arts recognizes that dictum. It is 
founded upon the idea that a self-governing society requires of its 
citizens a basic general education which will enable them, regard
less of their occupational or professional interests, to lead fuller 
lives, more useful lives and to contribute to the general welfare. 

But even with those lofty ideals, the College of Liberal Arts, like 
all colleges at Clemson, is steeped in a tradition of practical 
endeavor. 
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Service 
In 1976 the college sponsored a two-week summer course for 

South Carolina school teachers on Energy Alternatives, surely one 
of the most pressing problems the youth of today must face as the 
adult decision makers of tomorrow. 

The Department of Languages also has a very practical, business 
orientation as it encourages Clemson students to major in fields such 
as engineering and textile science and minor in a modern foreign 
language. That is a forward-looking career option when you stop 
to remember that South Carolina is fourth in the nation in the 
amount of foreign investment in the State. 

Through the Robert A. Taft Seminar in Government and Practical 
Politics, the Department of Political Science provides the state's 
teachers with practical knowledge of how government works and 
arms them with information to involve young people in government 
decision making. It is a measure of the quality of the College of 
Liberal Arts that this program has been called the finest in the 
United States by the Taft Institute's director. 

One important contribution of the college to the University is 
sponsorship of a large number of student and university organiza
tions and extracurricular activities, many of them open to the pub
lic without charge. 

The Department of English sponsors the Clemson Players, the 
Debating Team, and assists with management of the Tiger, the 
Chronicle and the Calhoun Literary Review. It presents annually 
a well-known and widely attended Children's Literature Sym
posium. It operates a writing laboratory to provide tutorial service 
to students with writing deficiencies. And it offers workshops 
throughout the State for public school teachers and for industrialists 
and businessmen interested in business and technical writing. 

The Department of Music sponsors and manages the Concert 
Band, the Marching Band, the University Chorus, the Liberal Arts 
Chamber Music Series and the University Concert Series. 

The Department of Languages sponsors annually a foreign lan
guage and drama festival with several dozen casts from four states 
competing in four languages, and a language declamation contest 
which draws more than 100 participants from several states. 

The Department of Political Science sponsors the University's 
Model United Nations Representation Team, which received a cita
tion in 1977 for excellence. 
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The Department of Psychology sponsors a popular club for its 
major students and provides consultating services to mental health 
centers of the State. 

The Department of History continued its popular weekly book 
review column service for newspapers. 

Organization and Influence 

The College of Liberal Arts is made up of the Departments of 
English, Languages, Music, History, Political Science, Psychology, 
and Sociology. All departments except Music offer the Bachelor of 
Arts degree; English and History offer the master's degree as well. 

Though only about 15 per cent of Clemson undergraduates major 
in the various disciplines of the liberal arts, the influence of the col
lege is extensive because approximately one-third of the teaching 
of the entire University is done under its auspices. Sixty-five per cent 
of the faculty hold the doctorate; graduates of the college readily 
enter the outstanding graduate and professional schools of the 
country. 

Professional Activity and Scholarship 

Two members of the history faculty, collaborating with the local 
educational radio station, secured a $10,000 federal grant to develop 
programs on "History in Opera," which promises to bring wide 
attention to the department. 

A member of the English faculty, Ben Skardon, was named 
Clemson's Alumni Master Teacher. 

The "South Carolina Review," a journal publishing distinguished 
literary scholarship and original fiction and poetry, continues to re
ceive favorable notice in scholarly circles and to extend its body of 
readers and contributors. A federal grant made it possible to pub
lish a particularly distinguished issue devoted to "Carolina Writers." 

The "Journal of Political Science" continues to be sponsored by 
the Department of Political Science and edited by members of the 
political science faculty. 

Both the Department of Political Science and the Department of 
Sociology extended their public service activities during 1976-77 by 
furnishing consultation to political units and social service agencies 
throughout the State. 
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COLLEGE OF NURSING 
The number of students enrolled at the undergraduate level re

mained about the same with 400 in the baccalaureate degree pro
gram and 100 in the associate degree program. The graduate pro
gram had an enrollment of 15 students during the fall semester. 
Two students were awarded the Master of Science in Nursing de
gree. One of the graduates will be employed at the College of Nurs
ing as instructor in community health and the other holds a faculty 
appointment at USC-Spartanburg branch. 

Policies for admission and promotion to junior year courses for 
the baccalaureate program in nursing were revised to become effec
tive with incoming classes. A high correlation was found between 
low SAT scores and poor performance in the science courses for 
those graduates who had difficulty passing the state licensing ex
amination. 

Faculty recruitment has been very good in that applications are 
being received from more experienced faculty. The reputation of 
the faculty through publications and committee work has prompted 
a number of people to apply. The college needs the positions that 
were not approved if any and all of the programs are to attain a 
greater degree of excellence. Advertisements announcing the new 
position of assistant to the dean of research development have been 
distributed to relevant journals to meet affirmative action stip
ulations. 

The baccalaureate program was visited by Mrs. Virginia George, 
associate professor, Vanderbilt University, representing Sigma 
Theta Tau, the national honor society in nursing. Upon comple
tion of this accreditation visit, Mrs. George indicated that she would 
heartily endorse the college to the National Council of Sigma Theta 
Tau during the annual meeting in October. If the college is ac
cepted, the chapter would be installed in the spring. This is a pres
tigious recognition of the excellence of faculty, students and 
program. 

A faculty Search Committee has been appointed to seek a direc
tor of the baccalaureate program. With only one-tenth of one per 
cent of the nurse population prepared at the doctoral levels and 
about 40 deanships vacant, we do not expect to fill the position in 
the very near future. In the interim, the dean has assumed responsi
bility for this department; faculty who have been designated course 
coordinators have been given additional administrative responsi
bilities. 
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Continuing Education 
Miss Judy Chodil, candidate for the Ph.D. at New York Univer

sity, has accepted the position as director of continuing education, 
effective August 1, 1977. Miss Chodil has experience in continuing 
education as a result of her association as assistant and intern direc
tor of New York University Department of Nursing Continuing Ed
ucation Program. 

The Pediatric Nurse Practitioner Program, a cooperative program 
with Medical University and Greenville Hospital System, supported 
by AHEC funds, will be discontinued as of August 1, 1977. The pro
gram attracted few students; 14 were awarded certificates and pedi
atricians did not seem to support having a nurse in this physician 
extender role. The assessment skills taught in the program are in
corporated in the college's master's program. The Medical Educa
tion Department at Greenville Hospital System supports our efforts 
in this direction. 

The Emergency Medical Service contract has been renewed. The 
two clinical specialists are providing in-hospital instruction in care 
of patients who have emergency and critical care needs. The pro
grams are offered in all hospitals in the seven-county area included 
in the Appalachian Health Service area. More than 300 nurses have 
received instruction to this date. A high turnover in staff nurses 
compounds problems of instruction since classes have to be repeated 
frequently. 

COLLEGE OF SCIENCES 
The long-term growth of teaching, research and public service 

programs in the College of Sciences was underscored this year with 
the official opening of Jordan Hall, named for Clemson alumnus 
F. Marshall Jordan. This $90,000 square-foot facility houses more 
than 50 research and teaching laboratories to be used by the De
partments of Biochemistry, Botany, Microbiology and Zoology to 
conduct biological research, as well as to teach more than 5,000 
students each semester. In addition, the building contains several 
sophisticated support areas such as the electron miscroscope facility 
on the ground floor and a greenhouse and small animal facility on 
the roof. The Department of Zoology will maintain a small museum 
which already contains the fifth largest bird egg collection in a uni
versity. The Department of Botany has an extensive herbarium, a 
library of all plant species from South Carolina and many other 
parts of the world. 
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The college continues to carry one-third of the teaching load of 
the University as a result of programs for its own majors coupled 
with its service function to the other eight colleges. The number of 
majors has remained essentially constant, a result of a leveling in 
enrollment for the University as a whole. Continued concern over 
environmental and energy problems, as well as interest in health 
affairs has maintained a constant pressure towards strong interest 
in study in the sciences. 

Department of Biochemistry 
The B. S. degree program initiated in 1975 showed rapid growth, 

with 42 students enrolled in 1976-77. The cumulative grade-point
ratio of these students at the end of the academic year was 3.3. In 
addition to the undergraduate majors, 22 were students enrolled in 
the graduate program. About 800 students were enrolled in bio
chemistry courses. Three M.S. degrees and five B.S. degrees were 
awarded. One of the B.S. degree graduates-with a straight A 
average-was presented the Clemson University Faculty Scholar
ship Award and also won the American Association of University 
Women and Phi Eta Sigma awards. 

Eight outside research grants were held by the faculty; three from 
The National Institute of Health, and one each from The National 
Science Foundation, Water Resources Research Institute, Muscular 
Dystrophy Association of America, South Carolina Heart Associa
tion, and NATO. The sponsored research included projects dealing 
with a serum enzyme and its relation to muscular dystrophy, the 
maturation of red blood cells, and herbicide degradation. 

Fifteen papers were given at national meetings, 13 at regional 
meetings, 14 outside seminars were presented, and 11 manuscripts 
were published. 

Fourteen seminar speakers visited the department. Dr. W. 0. 
Boggan of the Medical University of South Carolina presented a 
minicourse on the "biochemical basis of neuropharmacology." 

Department of Botany 
The new 15,000 square feet of space made available to the de

partment by Jordan Hall, coupled with additional personnel to 
carry out normally expected, but previously impossible functions , 
will enhance the quality and quantity of contributions by existing 
faculty. 

General botany, as a basic freshman course, has been taught for 
the last time. This course, along with the sister course in zoology, 
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has been replaced by two freshman biology courses designed to 
meet the requirements in basic biological subject areas of students 
in all curricula. Additionally, the department has installed several 
new courses in various aspects of basic plant science at both the 
undergraduate and graduate levels. 

Research in the department continues on such projects as aquatic 
fungi for the control of mosquitoes, heavy metal concentrations and 
effects in fresh water lakes, the chemistry and ultrastructure of the 
process of food manufacture in green plants, and study of the re
lationships, occurrence, genetics, and conservation of flowering 
plants in the State and the southeastern United States. Several 
papers have been presented at scientific meetings by faculty mem
bers and graduate students. 

As a service to the agricultural industry and the general public 
in South Carolina, several hundreds of flowering plant specimens 
have been identified by our herbarium curator. On infrequent oc
casions a faculty member is called on to identify wild mushrooms 
which may have been consumed by patients of physicians locally 
and as far away as Charleston. 

Department of Chemistry and Geology 
Dr. R. A. Abramovitch, research professor at the University of 

Alabama, was appointed head of the department, effective August 
1, 1977. Dr. Abramovitch's distinguished career as an organic 
chemist includes major contributions in education and research. 

Enrollments in chemistry and geology courses, especially the ad
vanced courses, continued to increase as more students are attracted 
to scientific, professional and technological careers. 

Research productivity was at its highest level in several years. 
Two new research projects were funded: ( 1) Development of a 
new method of storing radioactive wastes, by the U. S. Energy Re
search and Development Administration, and ( 2) A study of the 
tectonic history of the central Blue Ridge, by the National Science 
Foundation. 

The faculty published 25 papers in major journals and two text
books. Twenty-five seminars were presented at other institutions 
and agencies, and 30 papers were read at regional, national and in
ternational meetings and conferences. 

The Student Affiliate Chapter of the American Chemical Society 
received national recognition for the fifth consecutive year, a nota
ble accomplishment. 
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The M.S. degree is the preferred degree for practicing geologists. 
To meet this need, a proposal to establish this degree program was 
submitted. 

Department of Mathematical Sciences 

The department continued to offer a comprehensive approach to 
statistics, computer science, operations research, and core mathe
matics. This unique integration of the disciplines in a single admin
istrative department has gained national recognition through Clem
son's receiving one of the National Science Foundation "Alternative 
in Higher Education in the Mathematical Sciences" grants. This 
program sponsored four faculty visitors for the year. Three addi
tional faculty members spent a sabbatical year with the department 
observing its integrated programs. Many features of the Clemson 
program will be implemented at the seven universities represented 
in the programs. Next year the department plans to host 10 visitors, 
and interest indicates there will be a significant number of brief 
visits by faculty members from other institutions. Clemson's inte
grated approach to mathematical science is receiving both academic 
and industrial interest. Several companies now aggressively recruit 
the graduates of this versatile and forward-looking program. 

The faculty continued to receive national recognition by appoint
ments to positions in major organizations. Three members served as 
visiting lecturers for the Mathematical Association of America, the 
Society for Industrial and Applied Mathematics, and the Mathe
matical Association of America's Committee on Undergraduate 
Programs in Mathematics. The Society for Industrial and Applied 
Mathematics Visiting Lecturer Program for the southeastern region 
was coordinated by a department professor, while another served 
as chief reader for the Educational Testing Services in the College 
Board's Advanced Placement Program in Mathematics. 

Department of Microbiology 

In 1976-77 another dimension was added to the microbiology 
teaching program by a new course dealing with the microbiology 
of coastal and ocean waters. It deals with both basic and applied 
aspects of marine microbiology, such as the microbial degradation 
of oil spills. This course will be invaluable to students planning to 
work in the environmental field, particularly those who will be in
volved in coastal and marine planning. 

The number of microbiology majors has remained similar to that 
of the previous year, approximately 20 per cent of all majors in the 
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College of Sciences. A total of 65 students received the B.S. in micro
biology and 10 received the M.S. degree. 

Among department research projects, one was noteworthy be
cause of the fact that South Carolina ranks in the top five states for 
prevalence of the communicable disease gonorrhea. Past studies 
carried out in the department had shown that the disease occurring 
in the Piedmont region of South Carolina was becoming more and 
more resistant to treatment with penicillin, the antibiotic currently 
used. Recent studies with a group of chemotherapeutic agents, 
known as sulfadrugs, suggest that some of these may be useful in 
treating the disease if penicillin can no longer be used. 

In the United States approximately 1,500 pounds of organic solid 
waste material is produced per person per year, and about 50 per 
cent of this is cellulose. Another research project was concerned with 
developing a more efficient disposal of this waste by attempting to 
convert it into an energy or nutrient source. It has been found that 
one of the cellulases (biological enzymes) is prevented from de
grading cellulose in the presence of certain herbicides, which could 
present a problem with composting of some agricultural organic 
wastes. 

A project initiated during the year dealt with a base line ecologi
cal study of marine microbes in the waters off the coast of South 
Carolina. The findings will be useful in the detection of future pol
lution of these waters, and they will be valuable in formulating any 
environmental impact statement required for oil and gas lease sales 
off the Carolina coast. 

Salt marshes play an important role in providing nutrients for 
animal life in adjacent coastal waters. An important step in the 
food chain is the microbial conversion of marsh plants to materials 
that are more nutritious and more available to marine animals. The 
major thrust of one research program is to understand this complex 
process brought about by microorganisms. Another aspect being 
investigated is the contribution of photosynthetic bacteria to pri
mary productivity and nitrogen fixation in the marsh. Such studies 
will aid in understanding the overall ecology of salt marshes and 
in planning their protection and exploitation. 

Department of Physics and Astronomy 
Enrollment in physics and astronomy courses continued at a high 

level. In the fall of 1976 an improved format for the physics courses 
designed for science and engineering students was introduced. The 
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format includes two lectures per week in addition to a two-hour 
period devoted to a discussion of problems and practical applica
tions. The new arrangement has proved popular with students and 
faculty members, and has resulted in a significant increase in the 
quality of physics instruction available to undergraduates major
ing in the natural sciences and engineering. 

During the year the department had the opportunity of appoint
ing an Alumni Visiting Professor. The position was accepted by Dr. 
FrankS. Ham of the General Electric Company's Research Labora
tory. Dr. Ham is a highly distinguished solid-state physicist. During 
the course of his year at Clemson he conducted a seminar on the 
physics of point imperfections in crystals. Students and faculty 
members of the department benefited significantly from the semi
nar, and from the opportunity of consulting and collaborating with 
Dr. Ham on a personal basis. 

The department's activities in the area of research and graduate 
study continued to be productive. The largest single area of spe
cialization was in solid-state physics, which involved about two
thirds of the department's 26 faculty members. These activities 
were directed toward the study of electrical, mechanical and 
thermal properties of crystalline materials, and the department is 
recognized as being one of the largest and best solid-state re~earch 
groups in the Southeast. This area of research has many practical 
applications related to communications, technology, energy produc
tion and conversion, and metallurgy. Other ongoing research pro
grams included biophysics, wherein fundamental studies related 
to the self-repair mechanisms of DNA molecules were being made; 
atmospheric physics, in which studies of hail formation a)1d distribu~ 
tion continued; quantum theory; astrophysics; and relativity theory. 

The department's planetarium continued to be a popular educa
tional and public-service facility. During the year its presentations 
were attended by more than 5,000 adults and school children. Apart 
from its value as an instructional aid in Clemson astronomy courses, 
it serves as a unique and interesting way of introducing elementary 
and secondary school students to the fascinating study of the struc
ture of the solar system, galaxy and universe. 

Department of Zoology 

The department completed a much-needed revision of its cur
riculum and added several modern courses to both undergraduate 
and graduate offerings. The move to Jordan Ha~, along with the 
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technical support provided by two new classified technicians, has 
given both teaching and research programs new impetus. Spon
sored research activities included ( 1) studies of bird-aircraft col
lisions ( AFOSR), ( 2) water quality and lake ecology ( WRRI), and 
( 3) drinking water and nematodes (EPA). Funds were also ap
proved to continue nutrient cycling studies at the Coweeta Hydro
logic Laboratory (NSF). 

GRADUATE STUDIES AND UNIVERSITY RESEARCH 

The Graduate School 
Graduate student enrollment in the fall semester was nearly con

stant in relation to 1975. Total enrollment was 2,353 with 200 in 
doctoral programs, 548 in Master of Arts and Master of Science 
degree programs, 1,022 in professional masters' degree programs, 
27 in the educational specialist degree program and 556 students 
with undeclared majors. In addition, 150 students were enrolled in 
the Clemson-Furman Master of Business Administration program. 

A total of 715 advanced degrees were awarded during the year, 
35 of which were Doctor of Philosophy degrees. 

A new program, the Master of Science in Animal and Food In
dustries, was implemented in January 1977. This interdepartmental 
program combines the Master of Science degrees which formerly 
existed in the areas of animal science, dairy science, and poultry 
science and is broadened to include the Department of Food 
Science. 

A workshop for graduate student advisors was initiated in August 
1976 and has proven to be beneficial in helping advisors discharge 
this most important duty. The workshop will be sponsored annually 
by the Graduate School Staff. 

Under the advice and direction of the Public Relations Office, the 
Graduate School Announcements has undergone significant revision. 
A new method of production accompanied by a consistency in style 
and editing of courses has led to a reduction in cost. As a conse
quence, the Announcements will be published each year. 

Office of University Research 

The primary mission of this office is to provide information and 
to assist faculty, departments, colleges, and other administrative 
units with any aspect of the University research effort. 

The Institute of Ecology has recently been added to the list of 
national and regional organizations, offices and programs with 
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which this office serves as university liaison. Others include the Oak 
Ridge Associated Universities; the Department of Health, Educa
tion and Welfare ( HEW); Office of Protection from Research Risk; 
the HEW Laboratory Animal Welfare Office; and the South Caro
lina Sea Grant program. The Office also serves as the executive arm 
of the University Research Council, the University Committee for 
Laboratory Animal Welfare, the Faculty Research Committee and 
the University Committee for the Protection of Human Subjects. 

Efforts devoted to assisting with human subject activities and to 
individual faculty members requesting research assistance increased 
markedly during the year. The proposed University Copyright 
Policy draft was revised as was the initial draft of the University 
Animal Facility Policy. The latter revision reflects the occupancy of 
one newly constructed facility and the anticipated occupancy of 
another. 

A patent information file was initiated, reflecting increased faculty 
interest in this area. 

Computer Center 
Controlled expansion of service characterizes the Computer Cen

ter's activity. A more powerful primary computer and a research 
computing system were acquired; information storage capacity was 
enlarged; reliability of the power supply was increased; additional 
terminals were installed; user capabilities were expanded through 
acquisition of new software and improvement of that already in 
use. A seven-year contract with the Department of Social Services 
for major data processing support was ratified. And the center's 
office area was renovated, with tangible bene£ts to the efficiency of 
users and staff. 

Installation in December of an IBM System 370/165-11 (replac
ing the 370/158) almost tripled computing capacity, allowing the 
center to increase its support of other state agencies while substan
tially improving the general level of service to on-campus users. The 
result was a marked reduction of turnaround time and expansion 
of time-sharing capability, now providing effective response to 100 
simultaneous users. To keep pace with the demand from both aca
demic and administrative areas for more data storage, the number 
of disk spindles was doubled and a magnetic drum storage device 
was added. 

Installation of an uninterruptible power supply has ended the 
problem of power surges that hampered system performance, and 
has effectively forestalled power outages. 

35 



An IBM Series I minicomputer was installed in June. This ma
chine, the first of several to be added to the Clemson system, will 
be used primarily for research and development, with the ultimate 
goal of reducing the processing load of the main computer. 

Several text editing and formatting programs acquired from com
mercial vendors and other installations have been interfaced with 
similar high-performance software developed by the center's aca
demic computing group, providing users with great flexibility and 
convenience in the creation, modification, and publication of 
datasets. 

Division of Information Systems Development 
The Division of Information Systems Development ( DISD) was 

established in 197 4 to provide skilled assistance to governmental 
agencies in the design, implementation and maintenance of com
puterized information systems. During the year this division con
tinued to provide vigorous assistance and support to the special 
needs of the University and other governmental agencies as a back
up support for state government. 

Contracts during the year included: 
Appalachia II Districts Health Department-Maintenance on the 

system developed to handle health care and appointment require
ments of the department was performed. 

Division of Administration-Office of the Governor-Maintenance 
and refinement continued on a system to maintain records for per
sons trained under the Comprehensive Manpower Program. 

Department of Social Services-Seven areas of support were en
tered into with DSS in its growing computer information system 
requirements. 

( 1 ) Education and Training-Stressed programming techniques, 
database management, and interactive program development. 

(2) Management Accounting and Control System-Began initial 
analysis in the conversion of this accounting system from the state 
of Mississippi. 

(3) IV-D-Nearly completed a system for child support enforce
ment, including data capture and payment distribution. 

( 4) Clemson Conversion-Participated in the conversion of all 
current systems to the Clemson system. This process is now 
complete. 

( 5) Title XX-Placed the system developed by DISD under pro
duction control, implemented a statistical sampling system and re
placed the data capture system. 



( 6) Project Control System-Evaluated and selected a system to 
meet the needs of Clemson University and DSS. 

( 7) Management Information System-Participated in service 
analysis and system cross match to begin development of a com
prehensive Management Information Service for the department. 

Energy Management Office-Helped produce reports on natural 
gas users and suppliers in the State on a system previously devel
oped by DISD. 

IPTAY-Developed and implemented a system to keep records 
on Clemson University IPTAY members, their contributions and 
their benefits. 

Mental Health Centers-Continued maintenance and develop
ment on a system for maintaining patient and staff records. 

Lander College-Continued development and support of Lan
der's data processing needs in student and alumni records, payroll 
and course-load prediction. 

Plant Pesticides Regulatory Service-Maintained and enhanced 
a system which maintains records of plant pesticides and applicators 
who are licensed to use them. 

Division of Administrative Programming Services 
The Division of Administrative Programming Services ( DAPS) 

is responsible for the creation and maintenance of information sys
tems which meet the needs of the University administration. These 
fall into two major categories: 

• Operational information systems which support the routine op
eration of the University. These systems provide an up-to-date 
university database of accurate operational information. 

• Management information systems which can help university 
executives evaluate the consequences of alternative decisions. 
These systems use the information from the University data
base created by operational systems. 

Operational Information Systems 

During the year DAPS implemented these new operational in
formation systems: 

1. A Personnel/Payroll database system for on-line inquiry by 
various departments. 

2. An Affirmative Action goal setting, tracking and reporting 
system. 
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3. A system to collect and report all of the infmmation required 
by the State Legislative Audit Council, including expenditures, 
travel, commodity purchases, and department organization 
charts. 

4. A budget preparation system utilized by university fiscal offi
cers to construct the detailed budget request sent to the State 
Budget and Control Board. 

5. An on-line update module for the Accounting Information 
System which allows the Department of Financial Manage
ment to establish accounts in the financial database through 
an on-line terminal. 

6. A budget request system which assists each university depart
ment in submitting a budget request to the University Budget 
officer. 

7. A vendor checkwriting system which replaces the system run 
stand-alone on the IBM 360/20 in the Business Office. 

8. An on-line system to maintain student housing information. 

9. A complete student accounts receivable system to be imple
mented in July 1977. 

10. An on-line system to maintain information pertaining to stu
dent financial aid, used by the Financial Aid Department as 
well as the University Bursar. 

11. An on-line graduate student information system. 

12. An on-line student emergency address system used for student 
locating. 

DAPS also made significant enhancements to several key systems. 

The payroll system was modified to compute and report detailed 
employee fringe benefit information required by new state regu
lations. 

A bank reconciliation module was added to the payroll system, 
reducing greatly the clerical effort required to balance the payroll 
account bank statement, and the Accounting Information System 
was modified to reduce the number of budget accounts required for 
departmental expenditures. 

Data collection hardware was installed in the Robert Muldrow 
Cooper Library to provide a mechanism to record book circulation 
information independent of the central computer. Transactions are 
transmitted via communication lines to the central computer at the 
close of business each day. 
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Management Information Systems 

All program modules of the program costing software ac
quired from the National Center for Higher Education Systems 
( NCHEMS) have been implemented on a pilot basis. DAPS will 
begin consulting with key university administrators to refine the 
costing model and tailor it to the University's specific needs. The 
first phase of management reports are scheduled for completion in 
September of 1977. 

The initial general design of extensions and additions to the 
NCHEMS model will begin soon. The goal will be to determine the 
number of additional students that can be accommodated with ex
isting facilities; the number of additional students in a given major 
that can be accommodated with existing faculty; and the impact 
curriculum changes would have on the courses and majors affected, 
the required staffing levels, the University budget and office and 
classroom space requirements. 

Administrative Programming Services is rapidly approaching a 
shift in its efforts from major new development of operational sys
tems to the analysis, design, and implementation of management 
information systems. Within the fiscal year the student database is 
expected to be fully operational; this, together with the financial 
database implemented two years ago, provides the nucleus infor
mation necessary to support management reporting. 

ROBERT MULDROW COOPER LffiRARY 
The Robert Muldrow Cooper Library continues to grow and fol

low as closely as possible its primary purpose of acquiring, preserv
ing and making available for use those publications which will sup
port the educational and research programs of Clemson University. 
The success of this 17 -year-old policy has been attested to in the 
recent report of the South Carolina Commission on Higher Educa
tion: 

"One is impressed with how well the Clemson library has car
ried out its purpose as approved by the Board of Trustees in 
1960 . . . That is why the Clemson library appears to this sur
veyor as being not an outstanding or distinguished research 
library, but as being that rarity among university libraries, one 
which has attempted to tailor its collections precisely to the 
educational programs." 
(Resources of South Carolina Libraries. South Carolina Com
mission on Higher Education, 1976, p. 23). 
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The following statistics indicate the strength of the collection. 
Serials titles which include journals, publications of societies in 
English and many foreign languages, 12,002, an increase of 714 
titles over last year; reels of microfilm, 16,600; units of microfiche, 
263,874; microcards, 31,504. The library now contains 650,682 
volumes. 

To supplement the collection, 2,337 items were borrowed from 
other libraries on interlibrary loan and 2,165 Clemson items were 
loaned. The Science, Technology and Agriculture Division coop
erated with the National Agricultural Library in collecting and 
microfilming a copy of all available South Carolina Agricultural 
Experiment Station, South Carolina Agriculture Extension Service 
and the Clemson University College of Agriculture publications 
from 1888-1969. This project should be completed soon. 

In February the Circulation Department changed from an auto
mated circulation system utilizing the IBM 1030 system to the new, 
technologically advanced IBM 5230 Data Collection system. As 
with the 1030 system, Clemson may well be the first library in the 
nation to use this new system. 

Major changes in the library administration organization were 
authorized during the year, effective July 1. The new position of 
associate director and the division of the responsibilities of the head 
of the Social Sciences and Humanities Division position into sep
arate areas of reference and circulation should provide for greater 
specialization of duties and for more efficient total operation. 

Plans were developed to strengthen information sources in the 
Science, Technology and Agriculture Division with the addition of 
an on-line bibliographic search service. The library would then be 
able to query a data base and receive sources of information from 
60 or more indexing and abstracting services within minutes, in
stead of the traditional manual method of searching. The admin
istration will consider the new method early in the new academic 
year. 

Completion in the fall of 1977 of construction of the second tier 
of stacks in the Science, Technology and Agriculture Division will 
more than double shelves available for books and provide reading 
stations for 100 students. Construction of the final phase of library 
expansion is expected to begin in the fall. The project will include 
construction of an intermediate floor between the ground floor and 
the basement for use by the Social Science and Humanities Divi
sion, and completion of the basement itself. 
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STUDENTS 
The 1976-77 academic year marked the 22nd of uninterrupted 

growth in Clemson enrollment, but the 0.2 per cent increase was 
smaller than in recent years in keeping with the Board of Trus
tees' goal of limiting on-campus enrollment to approximately 10,000 
full-time students. A total 11,383 students registered for classes-
9,079 full-time and 1,210 part-time students on-campus and the re
maining 1,094 in various off-campus programs. Of total enrollment 
2,763 were graduate students. Physical limitations are a primary 
reason for limiting enrollment, along with an insistence on main
taining the quality of Clemson education and the person-to-person 
character of the educational experience at the University. 

Computerized preregistration helped the record number of stu
dents get off to a smooth start for fall classes. About 94 per cent were 
preregistered and had their course schedules completed before they 
arrived on campus to begin classes. 

The new school year saw some shifts in on-campus enrollment 
among the University's nine colleges. The College of Education, 
number one in enrollment in 1975-76, was replaced at the top by 
the College of Industrial Management and Textile Science, which 
had 1,748 students enrolled, and by the College of Engineering with 
1,692 students, followed in order by Education, Sciences, Agricul
tural Sciences, Liberal Arts, Forest and Recreation Resources, 
Architecture and Nursing. Agriculture had the largest percentage 
increase with 14 per cent. Engineering grew 12 per cent and In
dustrial Management and Textile Science, 7 per cent. Nursing re
mained at about the same level and the other colleges decreased 
slightly in enrollment. 

Students returning to campus found the cost of their education 
had increased. To help meet continuing shortfalls in state appropri
ations, the Board of Trustees approved in June 1976 a $25 hike in 
tuition fees for in-state students and a $75 increase for non-resi
dents. In addition, the cost of food service went up $10 a semester 
and dormitory rental increases from $5 to $35 were in effect ( auxili
ary services like food service and housing must by state law be self
supporting). 

Extracurricular activities throughout the year continued to exem
plify the character and accomplishments of the student body. Forty
two students were selected for "Who's Who Among Students in 
American Universities and Colleges," 18 represented Clemson at 
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the State Student Legislature, and 10 attended the annual mock 
United Nations at Harvard University. 

Some 250 academically outstanding Sigma Tau Epsilon members 
gave their time to tutor other Clemson students with academic 
problems. Clemson debaters won half the national honors at a de
bate tournament among some 50 colleges and universities at the 
University of Tennessee. 

The student chapter of the American Society of Civil Engineers 
won a Certificate of Commendation for its outstanding activities 
in the region, and the student chapter of the American Institute of 
Chemical Engineers was selected the 1976 Outstanding Chapter in 
the Southern Regional Conference of Student Chapters, which in
cludes 18 schools in 10 southern states. 

Clemson students collected money for charities with muscular 
dystrophy bathtub and kite-flying marathons, for UNICEF in a 
marathon soccer game, for multiple sclerosis with a volleyball mara
thon, and paid for and attended a Clemson - University of North 
Carolina football game with about 20 boys from the Clinton, S. C., 
Thornwell Orphanage. Student nurses volunteered their time and 
skills to participate in a blood pressure screening for area elemen
tary school students. 

The student-operated University Speakers Bureau brought noted 
lecturers to campus, including former CIA director William Colby, 
journalist Morley Safer, author George Plimpton and Mel Blanc, 
"the voice of Bugs Bunny." The Clemson Players drama troupe per
formed "George M," "Our Town," "The Madwoman of Chaillot" 
and other plays to packed houses in Daniel Hall Auditorium. 

Like extracurricular activities, academic excellence continued to 
characterize the Clemson student body. More than 93 per cent of 
the entering freshman class for 1976-77 graduated in the top half 
of their high school classes, up from 91 per cent the year before. 
More than 37 per cent were in the top 10 per cent, up from 32 per 
cent. While average Scholastic Aptitude Test (SAT) scores dropped 
nationally, scores for freshmen entering Clemson continued to rise. 
The average SAT score for Clemson freshmen is now almost 100 
points above the national average. 

Fall 1977 enrollment figures were not available as this report was 
written, but the on-campus total was expected to be about 10,500 
(9,350 full-time and 1,150 part-time). High school students are ap
plying to Clemson much earlier than ever before. By January 1977, 
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applications were running 70 per cent ahead of a year before. 
Enough prospective students had applied by then to fill all dormi
tory space reserved for new students. 

Of 5,334 new applications for admission for 1976-77, 3,670 were 
accepted and 2,433 actually enrolled (including freshmen and 
transfer students ) . South Carolina residents account for 78 per cent 
of the 11,383 Clemson students, including those enrolled in off
campus programs. 

The University awarded 2,559 degrees during academic year 
1976-77. 

Fall semester enrollment comparisons for recent years are shown 
below: 

Fall Semester Enrollment Comparisons 

Graduate 
Year Undergraduate and others Total 
1968-69 . . . . . . . . . . . . . . . . . 6,165 674 6,839 
1969-70 . . . . . . . . . . . . . . . . . 6,203 818 7,021 
1970-71 . . . . . . . . . . . . . . . . . 6,679 1,359 8,038 
1971-72 . . . . . . . . . . . . . . . . . 7,300 1,590 8,890 
1972-73 . . . . . . . . . . . . . . . . . 7,686 2,071 9,757 
1973-74 . . . . .. ..... . . . .. . 7,910 2,202 10,112 
1974-75 . ........ . .. . .... 8,171 2,415 10,586 
1975-76 . .. . . . . . . ....... 8,576 2,785 11,361 
1976-77 . . . . . . . . . . . . . . . . . 8,620 2,763 11,383 

The 1976-77 figures include 939 students attending off-campus 
institutes and 155 in the Clemson-Furman University Master of 
Business Administration degree program. 

Clemson students come from all 46 South Carolina counties, 43 
states, Puerto Rico, the Canal Zone, the District of Columbia, and 
42 foreign countries ( 170 students). 

Enrollment of women at Clemson reached an all-time high dur
ing the 1976 fall semester. There were 4,349, of which 3,089 were 
undergraduates on the campus. Enrollment of undergraduate coeds 
increased about 5 per cent over last year. Women students now con
stitute 36 per cent of on-campus enrollment and about 38 per cent 
of total enrollment. 

The Clemson student body continues to be a working group who 
receive a significant amount of financial assistance in the form of 
loans, scholarships and other financial assistance. In 1976-77 ap-
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proximately 2,550 students earned an estimated $3,320,145 from 
working for the University, a figure that does not include earnings 
from off-campus employment. Clemson awarded 271 long-term 
loans totalling $194,783. The University also approved and certified 
387 guaranteed student loans from a variety of lending institutions. 
Excluding athletic grants-in-aid and donor-selected scholarships, 
1,122 scholarships and grants, valued at $834,569 were awarded. In 
all, approximately 40 per cent of the student body received finan
cial assistance administered by Clemson. It is estimated that 60 per 
cent of the student body received aid from scholarships, grants, 
athletic grants-in-aid, loans, on-campus student employment, vet
erans aid, Social Security and rehabilitation benefits totalling about 
$6.1 million during academic year 1976-77. 

Additional tabular information about Clemson's student body is 
given on the charts that follow. 
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Fall Semester 1976 Enrollment by Colleges, and Degrees Awarded 
December 1975 - August 1976 

Main Campus Degrees 
Enrollment 

Fall Semester Associate Bachelor's Master's Specialist Doctorates Total 

Agricultural Sciences 1,053 0 124 41 0 12 177 
Architecture .... . ....... .... . 526 0 126 47 0 0 173 
Education . . . . . . . . . . . . . . . . . . . . . 1,555 0 378 437 14 0 829 
Engineering ....... ......... 1,692 0 185 71 0 10 266 
Forest & Rec. Resources ..... 800 0 164 14 0 0 178 
Ind. Mgt. & Text. Science 1,748 0 292 16 0 7 315 
Liberal Arts . . . . . . . . . . . . . . . . . . . 999 0 216 25 0 0 241 
Nursing .. . . . ....... . . . ... . .... 520 36 77 0 0 0 113 
Sciences .. ..... . ... . .. .. . ... 1,363 0 202 52 0 13 267 

Non-degree ... ... . ....... .. .. 33 

TOTALS .... .... . ..... . . . . 10,289 36 1,764 703 14 42 2,559 

Degrees awarded since 1896 total 34,973 of which 231 4, 727 master's degrees; 36 education specialist degrees; 
have been associate degrees; 29,544 bachelor's degrees; and 435 doctorates. 



Number and Per Cent of Black Students 

Year 

1972 
1973 
1974 
1975 
1976 

Number 

179 
211 
216 
338 
307 

Per Cent 

2 
2 
2 
3 
3 

Student-Faculty Ratio 
(Full-Time Equivalent) 

Year Ratio 
1969 12.6 : 1 
1970 13.1 : 1 
1971 14.6 : 1 
1972 14.6 : 1 
1973 16.8 : 1 
1974 17.9 : 1 
1975 18.3 : 1 
1976 17.6 : 1 

Average College Board Score of Freshmen 

Year Score 
1960 998 
1965 1003 
1966 995 
1967 1005 
1968 1005 
1969 1015 
1970 1005 
1971 997 
1972 995 
1973 982 
1974 984 
1975 983 
1976 996 
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Number of Teachers 

(Full-Time Equivalent Teaching Faculty) 

Year Teachers 

1970 571.2 
1971 580.1 
1972 614.8 
1973 578.4 
1974 591.8 
1975 602.5 
1976 611.3 

Number In Freshman Class 
(New Students) 

Year Numbe· 

1950 640 
1960 1,363 
1965 1,479 
1966 1,388 
1967 1,559 
1968 1,632 
1969 1,468 
1970 1,774 
1971 1,853 
1972 1,919 
1973 2,034 
1974 1,949 
1975 1,901 
1976 1,861 
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Acceptance Rate of Applicants 

Year 

1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

Rate 

79% 
79 
79 
87 
87 
83 
83 
84 
77 
69 

Retention Rate of Students 

(Freshman Class) 

Year 

1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1974 
1975 
1976 
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77% 
79 
76 
80 
&2 
78 
84 
82 
83 
83 
83 



Number of On-Campus Students in Summer School 

Year Number 

1950 948 
1960 1,015 
1965 3,216 
1966 3,539 
1967 3,980 
1968 4,820 
1969 4,472 
1970 4,428 
1971 4,692 
1972 5,232 
1973 6,267 
1974 5,997 
1975 6,886 
1976 6,287 
1977 6,674 

Number of Dorm Beds and 
Per Cent Being Utilized 

Year Beds 
1960 2,900 
1965 3,624 
1966 3,920 
1967 4,348 
1968 4,780 
1969 4,764 
1970 5,190 
1971 5,174 
1972 5,174 
1973 5,330 
1974 5,592'* 
1975 5,616'*'* 
1976 5,625t 
1977 5,662t 

'* Includes 252 beds in the Clemson House. 
'*'* Includes 262 beds in the Clemson House. 
t Includes 271 beds in the Clemson House. 
t Includes 308 beds in the Clemson House. 
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Per Cent 
Utilization 

100 
97 
99 
97 
95 
94 
93 
97 

100 
102 
101 
103 
103 
103 



CURRENT OPERATING FUNDS 

Revenues and Additions by Source 
Student Fees ........................................... $ 5,887,920 
State Appropriations: 

Educational and General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,087,843 
Agricultural Research and Public Service . . . . . . . . . . . . . . . 14,020,315 

Federal Appropriations: 
Educational and General (Morrill-Nelson) . . . . . . . . . . . . . . . 121,373 
Agricultural Research and Public Service . . . . . . . . . . . . . . . 6,840,663 

Sales and Services of Educational Departments . . . . . . . . . . . . . . 1,194,773 
Miscellaneous Sources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,200,325 
Endowment Income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67,421 
Sales and Services of Auxiliary Enterprises . . . . . . . . . . . . . . . . . . 11,486,518 
Federal Grants and Contracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,981,129 
State Grants and Contracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 820,089 
Local Grants and Contracts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97,636 
Private Gifts, Grants, and Contracts . . . . . . . . . . . . . . . . . . . . . . . 2,453, 720 

TOTAL REVENUES AND ADDITIONS ............ $77,259,725 
Brought forward from 1975-76 for: 
Encumbrances and Restricted Funds Balance . . . . . . . . . . . . . . . . 4,536,623 

TOTAL FUNDS AVAILABLE .................... $81,796,348 

Expenditures by Function 
Instruction .................................. $17,119,393 
Research-Departmental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4,398,604 
Research-Agricultural Experiment Station . . . . . . . . . . . . . . . . . . 9,467,895 
Extension and Public Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,947,265 
Extension and Public Service-Cooperative 

Agricultural Extension Service ....................... . 
Extension and Public Service-Regulatory Service ...... .... . . 
Academic Support ................................... . 
Student Services ................................•..•.... 
Institutional Support . . . . . ........•.............. . 
Operation and Maintenance of Plant ...................... . 
Auxiliary Enterprises ...... .. ... . ............ .. ......... . 
Scholarships and Fellowships ............................ . 

11,320,604 
2,700,296 
3,963,908 
2,375,976 
3,959,274 
6,197,367 

11,191,400 
802,693 

TOTAL EXPENDITURES ....................... $76,444,675 
Transfers and Other Deductions . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,800,0'75 

TOTAL EXPENDITURES, TRANSFERS AND 
OTHER DEDUCTIONS ..................... $78,244,750 

Balance, 6/30/77 for Encumbrances and Restricted Funds Balance 3,551,598 

TOTAL EXPENDITURES AND BALANCE .... . .. . $81,796,348 
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7.62% 

36.35% 
18.15% 

.16% 
8.85% 
1.55% 
2.85% 

.09% 
14.86% 

5.15% 
1.06% 

.13% 
3.18% 

100.00% 

22.39% 
5.75% 

12.39% 
3.85% 

14.81% 
3.53% 
5.19% 
3.11% 
5.18% 
8.11% 

14.64% 
1.05% 

100.00~ 



Revenue 

Student Aid Funds 
Fiscal Year 1976-77 

Loans and Interest Payments ............. . 
Gifts/ Grants for Scholarships, Grants, 

Fellowships, Other Stipends ....... . .......... . 
Endovnnent Income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Investment Income 
Other Income 

. $ 94,339.92 

1,456,198.46 
82,089.96 
90,561.58 
2,167.00 

TOTAL . . . . . ... ... ... . ....... . ... . .... $1,725,356.92 

Disbursements 

Educational Loans .. . ........................... $ 196,029.50 
Grants for Scholarships, Fellowships and Special 

Purpose Stipends (Including Grants-in-Aid) 802,193.12 

TOTAL ...... ... ...... . ..... . ........ . . $ 998,222.62 
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PUBLIC SERVICE PROGRAMS OF TilE 
COLLEGE OF AGRICULTURAL SCIENCES 

L. P. Anderson, Dean 
The College of Agricultural Sciences administers state-wide pub

lic service programs in addition to its program for Resident In
struction. Among its public service functions are administration and 
coordination of the varied activities and services of the South Car
olina Agricultural Experiment Station, the Cooperative Extension 
Service, the Division of Regulatory and Public Service Programs, 
and the Livestock-Poultry Health Department. Reports for these 
divisions follow. 

SOUTH CAROLINA AGRICULTURAL 
EXPERIMENT STATION 

W. Cecil Godley, Director 
The only program of agricultural research funded by the State of 

South Carolina is conducted by the S. C. Agricultural Experiment 
Station. Its statewide system of research stations is administered 
from the College of Agricultural Sciences at Clemson University. 

Agricultural researchers today face the challenge of feeding and 
clothing a growing world population. Producing more food and 
fiber per acre of cultivated land, marketing products more effi
ciently, making the most of precious natural and human resources, 
all are goals of research. S. C. Experiment Station scientists respond 
to changing needs in the State by working in areas that will help 
farmers , agribusiness interests and consumers alike to receive better 
and more abundant goods and services. 

They believe that cooperation is the key to success in research, 
so Station scientists take an interdisciplinary approach to problem
solving. They also cooperate with other State and Federal agencies 
in sharing and disseminating information. The Station operated 
under State control with annual State appropriations supplemented 
by Federal appropriations. The South Carolina Experiment Station 
has a counterpart in every state. 

Ten departments in the College of Agricultural Sciences partici
pate in the research program of the Station. Home economists re
search is conducted at Winthrop College. Branch Stations include 
the Sandhill Station at Pontiac, the Pee Dee Station at Florence, 
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the Edisto Station at Blackville, the Truck Station at Charleston and 
the Coast Station at Summerville. 

The Experiment Station was established at Clemson in 1889 un
der federal laws. 

Highlights and Accomplishments 

It is difficult to choose a few projects from a broad research effort 
to highlight. The ones selected from the total program of the South 
Carolina Agricultural Experiment Station can serve only as a 
glimpse into its activities during the period from July 1, 1976, to 
June 30, 1977. 

Agricultural Economics and Rural Sociology 
The goal of economists and sociologists is to find the best ways to 

understand, develop and use South Carolina's human and natural 
resources. 

Considerable research this year related to animal agriculture. One 
study indicated that the South Carolina dairy processing industry 
is not operating from a least-cost position and that move toward 
fewer, but larger, processing plants would decrease total costs and 
perhaps also lower consumer prices. 

An analysis of the dairy industry's role in the total economy of 
the State showed that for every dollar change in final demand for 
all dairy farm products, there would be a $1.54 change in the State's 
output. A dollar change in the final demand for fluid milk only 
causes a $2.13 change in output in the economy. As South Carolina 
imported more than 32 million dollars in out-of-state dairy farm 
products, it would seem there is great potential for increased milk 
production in the State. Each dollar increase in fluid milk sales will 
increase the total output in the State by more than two dollars. 
Institutional factors appear to be limiting this increase; therefore, 
additional research has begun on the competitive position of South 
Carolina milk producers. 

In another study researchers gathered information on the invest
ment needs and operating costs per ton of feed for mills of various 
sizes and types. This information is helpful to managers who are 
comparing operating costs and considering large investments in feed 
mill equipment. 

Energy received extensive attention this year. Almost 80 per cent 
of the energy used in the fiscal year 1973-74 by South Carolina 
manufacturers came from natural gas. With precarious out-of-state 
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supplies of natural gas, the South Carolina economy is highly vul
nerable to uncontrollable forces affecting the natural gas industry. 

Research indicates there is a large potential for energy savings by 
reducing the energy intensity (BTU I dollar of output) of relatively 
new establishments. If the bottom 20 per cent of firms increased 
their energy intensity (became more efficient) to the level of the 
most energy efficient firm in that category, the potential energy sav
ing was found to exceed 85 per cent. 

The savings potential is obvious. But investment in new equip
ment or techniques required to obtain these savings is unknown. 

Sociologists studied the employment characteristics of female 
graduates of Clemson between 1963 and 1974. Seventy-eight per 
cent of the graduates were employed, and three-fourths of them 
were working in jobs related to their college major. Low salaries 
and opportunities for advancement were points of greatest dissatis
faction. Those graduating in fields typically dominated by males 
earned larger salaries. 

Agricultural Engineering 

Major research accomplishments have been achieved in several 
ongoing agricultural engineering programs this year, and new re
search has begun in other areas. 

Clemson University has signed a licensing agreement with Uni
versal Manufacturing and Supply Company of Aiken for manu
facture of the fresh market tomato harvester developed by the De
partment of Agricultural Engineering. One unit has been con
structed and shipped to tomato growers in Australia. 

The principle of plant uprooting by means of a rotating square 
bar has been incorporated into a cultivating system for vine crops. 
This principle was developed for use with the tomato harvester, 
but preliminary field tests during the past year indicated that it 
could be used very effectively in a cultivating system. The new 
system should allow mechanical cultivation to continue much longer 
into the season than is possible with present cultivating systems. 

Tests have continued with the two fruit harvesters previously 
developed. However, the major emphasis during the past year was 
devoted to the development of a fruit handling, bin filling system. 
This system is mounted on a tractor and bin trailer which follows 
the harvester through the orchard. It handles the fruit with ac
ceptable levels of damage and is also compatible with the types of 
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tractors and bin trailers presently being used by commercial peach 
producers. 

A new system for incorporating herbicides and planting row 
crops such as corn, cotton, and soybeans has been developed. The 
current system, when compared with the conventional method, re
duces the number of trips over a field from six to three. This is bene
ficial from both energy conservation and soil compaction stand
points. Weed control with the new system has consistently been as 
good as or better than conventional systems. 

Commercial development of the once-over tobacco harvester has 
allowed the research efforts of the Department of Agricultural Engi
neering to shift more intensively to the tobacco curing process. Both 
mechanical harvesting and bulk curing have made it necessary to 
intensify curing research in order to consistently produce uniform 
tobacco of high quality. 

New research activities include a solar hot water heater for human 
residences, which is undergoing tests in cooperation with USDA's 
Rural Housing Research Unit at Clemson. Modular-type construc
tion allows its size to be adapted to the needs of the particular 
residence it serves. 

Solar energy in conjunction with energy efficient units such as a 
heat pump is being investigated for grain drying. Other drying ap
plications on a farmstead will be studied, because the capital invest
ment for a solar unit would make it necessary for the unit to be used 
as much as possible. 

Research on plant modeling continued with major emphasis on 
a model of root growth and nutrient and water uptake and a soy
bean plant model. Other uses of computers in agriculture also are 
being investigated. A new research project to develop a computer
based automatic control system for a combine was initiated, and a 
computer-based data acquisition system was developed for use as 
a weather station. 

Research also began in the area of agricultural safety. Emphasis 
will be on safe use of pesticides and safe operation of farm equip
ment. 

Strong research programs continue in the area of agricultural 
waste management. Land application of poultry waste was investi
gated to determine its nutrient value for producing sorghum-sudan 
forage. In addition, research was initiated to determine the best 
management practices for nonpoint sources of pollution. 
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Agrorwmy and Soils 
Agronomic researchers continue to make significant practical con

tributions for improving crop production practices through in
creased yields for producers and better quality products for the 
consumer. 

Effort is being made to improve control practices for annual 
broadleaf weed control in soybeans and cotton. Postemergence 
herbicides with proper surfactants look promising for soybeans. In 
cotton, emphasis is being placed on hard-to-kill species such as nut
sedge, croton, velvetleaf and spurred anoda. Several experimental 
herbicides give promise for controlling johnsongrass in soybeans. 

Official crop variety pedormance and testing is of much interest 
to growers and agribusiness. Researchers work each year to iden
tify new adapted varieties that out-pedorm currently used varieties 
in yield or quality. 

New breeding lines and varieties of small grains, soybeans, corn, 
cotton, and tobacco crops are being developed to increase resistance 
against disease and insect pests and responsiveness to improved cul
tural practices. 

Agronomists are evaluating and developing adapted cool-season 
perennial forage grasses for the Coastal Plain. After extensive 
screening of 25 grass species, they find that fescue, hardinggrass and 
immediate wheatgrasses merit further concentrated breeding effort. 

Improved fertilization and cultural practices are being developed 
to help plants use nutrients and water more efficiently. Researchers 
are studying coarse-textured soils in regard to plant nutrient leach
ing and accumulation in subsoils. Research utilizes soil testing pro
cedures for assessing availability of nutrients in subsoil for crop 
response. 

Irrigation studies are conducted to determine relationships be
tween cultural practices, growth regulators, and water availability 
and needs of agronomic crops. 

Ways to deactivate, utilize when possible, and monitor wastes 
and residue chemicals are being examined to improve or maintain 
environmental quality. 

Nitrogen fixation by soybeans is being investigated. Tests are 
conducted to determine relationships between nematode infesta
tion roots and inoculation of soybeans by nitrogen fixing organisms. 
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Animal Science 
Efficient production of high quality animals continues to be the 

top priority of animal scientists. 

Monensin and used corrugated boxes were included in the ration 
for fattening beef cattle. The Monensin fed cattle gained 6.5 per 
cent faster than the controls on 8.6 per cent less feed. The corru
gated boxes were fed as a ground material at levels of 0.6 pounds 
or 1.2 pounds daily. 

A recently completed study using various breeds of cattle shows 
that crossbred cows produce more pounds of calf per cow bred than 
straightbred cows. This study involved 991 calves. Generally, the 
breed combination which consisted of one or more large breeds and 
a small breed produced the most pounds of calf per cow bred per 
year. 

Broiler litter was ensiled in an oxygen-limiting silo and subse
quently fed to beef steers drylot. Ensiled broiler litter proved to be 
an effective feed source, resulting in reducing feed costs. The litter 
contained a high percentage of true protein nitrogen indicating 
that it should be a good source of supplemental protein for cattle. 

Replacement beef heifers were grazed on tall fescue or orchard
grass with or without Ladino clover. In vitro digestibility of forage 
cellulose and protein was higher when the forages contained clover, 
but average daily gains were not significantly different. 

Analysis of samples of various forages and grain crops indicated 
that feed crops grown in the eastern and southern portions of the 
State are likely to be deficient in the element selenium, whereas 
crops grown in the upper part of the State tend to be marginal to 
adequate in selenium content. 

Beef heifers that were inseminated at 56 or 68 hours after the 
removal of a progesterone-releasing intravaginal device to control 
the time of estrus had a 60 per cent pregnancy rate. Dairy heifers 
that were inseminated at 52, 56 or 60 hours after removal of 
a progesterone-releasing intravaginal device had first service preg
nancy rates of 64, 77 and 71 per cent respectively. Control heifers 
receiving no treatment had a 63 per cent first service pregnancy 
rate. 

It has been observed from our data that growth rate and the 
efficiency of converting feed to body weight gain increases sub
stantially in swine as the energy concentration of the feed increases. 
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These results indicate that the currently published and recom
mended energy requirements of the pig need to be increased ap
preciably. 

The economic feasibility of cooking corn before it was fed to the 
pig was studied. Neither daily gain, feed required to produce a 
unit to body weight gain nor carcass value were improved by feed
ing cooked corn; therefore, equipment and energy for cooking feed
stuffs cannot be justified if corn is the only feedstuff to be cooked. 

The results of feeding high-lysine corn to swine emphasizes its 
value as compared to normal corn. Also, when the price is com
parable, synthetic lysine can be added to swine rations to lower the 
amount of protein supplement that is usually fed. 

The addition of ferrous sulfate or ferrous carbonate to pig rations 
significantly improved the hemoglobin level and packed cell volume 
of the pigs which were fed from four to nine weeks of age. How
ever, growth and feed efficiency were not affected during this feed
ing period. 

Gilts and sows were fed high levels of calcium and phosphorus, 
and the results indicate that about 14 per cent more pigs were raised 
on the higher levels. This represents about one more pig per litter 
weaned. 

Dairy Science 

Producing high quality milk and dairy products, improving re
productive efficiency and maximizing animal response to various 
feeding programs are emphasized in dairy science research pro
grams. 

Increased milk production per cow has necessitated high level 
grain feeding. In many cases, this practice has been associated with 
various metabolic disorders. The end result of one such disorder 
is low milk fat which reduces income to dairymen. 

An experiment comparing high concentrate feeding to high for
age feeding has shown that the high concentrate fed group of ani
mals had increased rumina! propionate and plasma glucose and 
insulin. Propionate may be converted to glucose ( gluconeogenesis ) , 
leading to elevated blood glucose levels which would induce greater 
insulin secretion. This could lead to a fat formation metabolism and 
result in fattening of the animal and reduction of circulating milk 
fat precursors. 

Twice a day feeding of calves has been a routine practice in many 
dairy herds. An experiment to evaluate the effects of Huid intake 
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and dry matter concentration on scours and water intake of calves 
fed once a day has shown that feeding a 15 per cent dry matter 
milk replaced at eight per cent of body weight resulted in the best 
rate of gain with the least digestive disturbance. 

Developing feed supplements for rations containing high levels 
of urea is a continuing effort. The extremely high cost of protein 
supplements places a financial burden on dairymen that can be par
tially offset by including urea in the feed for lactating cows. 

Estrus and ovulation was synchronized in 45 dairy heifers by 
implanting a progesterone releasing device into the vagina and 
leaving it for 14 days. The heifers were inseminated at 56 hours 
following removal of the devices. A 70 per cent pregnancy rate was 
achieved without the need for heat checking. 

In attempts to understand causes of embryonic death, researchers 
are developing techniques for growing young embryos and uterine 
tissues in the laboratory. Embryos can be grown in the laboratory 
from a very early stage to a stage equal to that at implantation. 
Approximately 80 per cent of the young embryos can be grown 
from the four-cell stage to implantation stage. 

Aflatoxins are a group of structurally related toxic metabolites 
produced by the mold Aspergillus flavus and related species. Since 
corn represents a major component of concentrates and general 
feedstuffs for all classes of livestock, the potential exposure risk of 
farm animals, and through their products the American consumer, 
to the toxic and carcinogenic properties of the aflatoxins is 
increasing. 

The Department of Dairy Science has initiated a research study 
on aflatoxin B1 consumption and the resulting presence and sta
bility of residues in milk and tissues. In initial studies on the effects 
of feeding chronic low levels of aflatoxin B1 for periods of 100 days 
to lactating anin1als, it was shown that milk production and general 
health were not adversely affected. 

Apparently the dosage levels of AFB1 in the diet posed no met
abolic or toxic stress for any of the animals on trial. Residue levels 
of AFM1 in milk increased initially and plateaued early in tl1e trial. 
\Vith slight variations, this level of excretion was maintained 
through the entire length of the feeding regime. The major amount 
of the ingested AFB 1 dose is apparently metabolized and/ or ex
creted through other pathways. 
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The major importance of this research work is to determine the 
levels, if any, of M1 produced and how to minimize their presence 
as well as eliminate them, once present. 

Entomology and Economic Zoology 

Entomologists explore all means of controlling insect pests. Often 
they use a mixture of controls for a given crop. Biological control 
methods are gaining importance because of the impact of chemicals 
on the growers' pocketbooks and on the environment. 

Sometimes it is possible to fight insect pests with disease. All 
major species of caterpillars that feed on soybeans are affected by 
at least one type of virus disease. Researchers at Clemson are try
ing to determine if any of these viruses can be used as microbial 
insecticides in a pest management program for soybeans. 

The viruses under study have several advantages over chemical 
insecticides: they are selective in their action, so they do not harm 
beneficial insects; they are completely safe to handle; and they 
leave no harmful residues in the environment. 

One such virus, a commercial preparation of the bollworm virus 
( Elcar), has been found effective in reducing heavy populations 
of bollworms on soybeans. Another virus, which kills the velvet
bean caterpillar, was found in Brazil and brought to the Edisto 
Station for testing. Laboratory tests showed that the virus also kills 
budworms, bollworms, and cabbage and soybean loopers at higher 
dosages. In small plot field tests, the virus was effective in reducing 
populations of the velvetbean caterpillar. Entomologists think per
haps it may be successfully introduced into the soybean environ
ment as a permanent self-sustaining control agent. 

Fisheries biologists have done much research in recent years in 
an area traditionally ignored or avoided in the southern United 
States. The American eel has great commercial value in the North
east, Canada, Europe and Japan. In fact, demand for eel has in
creased so rapidly that the Japanese have been importing the fish 
from America since 1970. 

Eel life history studies in South Carolina's Cooper River included 
data on age and growth, sex ratio and food habits. Researchers 
found the greatest number of females to be about two feet in 
length. Males were much smaller, about one foot. The average age 
was about five years, but some were as old as 15 years. Females 
outnumbered males 40 to one. Food taken from 257 eels included 
fish, crustaceans, molluscs and insects with fish the most abundant 
item. 
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Toxicity of formalin, malachite green ( m.g.) and potassium per
manganate were tested on juvenile eels. All three chemicals were 
safe at concentrations commonly used for therapy or prophylaxis on 
other fishes. 

The disease Ichthyophthirius occurs on almost all wild-caught 
eels, so results of toxicity tests were used to work out a satisfactory 
treatment. Malachite green alone and with formalin was effective in 
controlling "Ich," but the combination gave significantly greater sur
vival than m.g. alone. Dylox was useless. 

Food Science 
The importance of human nutrition on physical well-being be

comes more evident every decade. Food science researchers learn 
how we can get the most good from what we eat, or don't eat. 

South Carolina's high incidence of chronic heart disease has led 
researchers to look into the relationship of nutrition to this malady. 
They are studying the mineral status of individuals in the heart 
disease-prone areas of the State by analyzing hair samples. 

Data on blood pressure, obtained along with the mineral infor
mation, indicate a higher than expected incidence of elevated blood 
pressure. 

Bypassing a portion of the small intestine is a procedure used 
with dangerously obese persons. It results in reduced absorption of 
nutrients and, as a consequence, loss of weight. 

Station food scientists have studied laboratory animals in which 
the same operation has been performed. Although the surgically 
modified animals eat about the same amount of feed as normal con
trol animals, they lose weight after the operation. Later, they begin 
to gain but never equal the weight of the control animals. The sur
gically modified animals exhibit serious diarrhea after the surgery, 
but this condition improves with time. Mineral metabolism appears 
to be altered in the surgically modified animals. 

Of further interest is the fact that even though both groups of 
animals eat the same amount of fat, the surgically modified group 
excreted up to three times more fat, suggesting a failure of absorp
tion. Interference with fat absorption suggests similar patterns o£ 
excretion in regard to the vitamins A, D, E and K. Food scientists 
hope to relate this information to humans who have had similar 
surgery. 

Steroids are being used by beef producers to increase rate of gain 
and feed efficiency. Data from various laboratories indicate that 
certain anabolic agents may cause tumors. Information is needed on 
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whether estrogens accumulate in tissue and, if so, what length of 
time is required to deplete the tissue after removal of the estrogen 
implant. 

Researchers developed radioimmunoassay techniques which 
measure picogram (pg) quantities to measure estrogens in bee£ 
tissue. This technique makes it possible to measure estrogens in 
muscle, kidney and liver. The estrogen level was found to be four
fold greater in liver and kidney tissue than in muscle, with the level 
in liver and kidney of steers lower than in heifers. Results indicate 
that a low detectable level of estrogen may accumulate. The rapid
ity of estrogen elimination has not been determined. 

Researchers are looking for packaging methods that will preserve 
foods and conserve energy at the same time. Materials and proc
esses that avoid requiring foods to be refrigerated in supermarkets, 
yet keep excellent flavor, seem promising for the future. 

Home Economics 
Home and family related research is conducted at Winthrop Col

lege with projects including career choices of youngsters and older 
students, child care in rural areas, dietary habits and nutrition, and 
research with fabrics. 

A study in 1969 investigated the factors influencing career choices 
of deprived children who were then in the fifth and sixth grades. 
A follow-up study just being completed surveyed the original sub
jects (now in the eleventh and twelfth grades) to learn how their 
career plans have changed since 1969. It was learned that planned 
occupations lowered somewhat as students moved from preadoles
cence to late adolescence but that overall, career choices still re
main probably "unrealistically" high. A new sample of deprived 
fifth and six graders surveyed showed their aspirations to be as high 
as or higher than those of more affluent youth. 

A project was designed to assess the present child care situation 
in rural areas and small towns in North and South Carolina and to 
give families in these areas an opportunity to express their needs 
and preferences. Data were collected from 271 families in North 
Carolina and 248 families in South Carolina. The data are currently 
being processed, and a technical bulletin is being written, setting 
forth the needs of these families and some of the possible resources 
available for solving their child care problems. 

A group of nine and 10-year old girls consisting of 35 moderate
income whites, six low-income whites, six moderate-income blacks 
and 29 low-income blacks were chosen from third and fourth 
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graders in public schools in York County. Dietary and social data 
and measures of nutrition knowledge were obtained by interviews 
while dental, medical and biochemical data were obtained on the 
Winthrop campus. Results of the on-campus data collection revealed 
that all of the girls had (on the average) intakes of less than the 
Recommended Daily Allowance for thiamine, vitamin B-6 and 
magnesium. Each of the four groups showed marginal intakes in 
some other Recommended Daily Allowances. The information de
rived from the study should be useful to extension workers and 
nutrition educators for promotion of better dietary choices to meet 
physical needs. 

Horticulture 

Experiment Station horticulturists work with vegetables, fruits, 
turfgrasses and ornamentals. 

A breeding program with southern peas is designed to develop 
peas that have the ability to cope with disease, insect and other 
environmental problems that are inherent in growing this crop in 
South Carolina. This project has been fruitful and Colossus South
ern pea, introduced by the South Carolina Agricultural Experiment 
Station in 197 4, has become one of the most popular varieties grown 
in North Carolina, South Carolina and Georgia. Large pea size and 
ease of shelling are the chief attributes that have made this variety 
popular. 

A cooperative sweet potato breeding program was initiated in 
1974 between USDA personnel at Charleston and Clemson Univer
sity personnel. 

Three separate open pollinated nurseries serve as the foundation 
for the program. Two, one designated 'I' and the other 'J' popula
tion, consist of widely divergent plant materials collected from 
throughout the world which are propagated almost exclusively by 
seed. Two seed nurseries permit greenhouse and field evaluation of 
potential parent lines in alternate years. The most desirable selec
tions from these nurseries are gradually introduced into the conven
tional nursery, designated 'polycross nursery,' thereby serving the 
dual purpose of introducing new genes or gene combinations and 
reducing inbreeding. Selection C-51 has been approved and released 
for breeding purposes. 

Approximately 10,000 peach seedlings have been evaluated in 
the peach breeding program over the past seven years. The progeny 
from various hybrid combinations involved the outstanding varie
ties currently grown in the State. One cross of Redhaven x Blake 
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made in 1968 has yielded some notable progeny. One seedling, 68-
440, that ripens one week before Redhaven has looked especially 
good over the past five years and appears worthy of release. This 
selection possesses a high degree of frost hardiness. The chilling 
range for this seedling is in the range of 900 hours. 

Turfgrass research is designed to improve the turfgrasses and 
management practices used on turf under the varied conditions 
that exist in South Carolina. Research with the tall fescues has 
yielded several strains that are far superior to all others under upper 
Piedmont conditions. Considerable progress has been made in de
veloping chemical and cultural methods to improve the transition 
from cool-season to warm-season grasses on overseeded turf areas. 
The chemicals, pronamide and prosulfalin, have shown some prom
ise in encouraging a more gradual conversion from overseedings 
back to bermudagrass turf. 

Successful tissue culture research with two important foliage 
plants, 'Hahnii' snake plant and 'Emerald Ripple' peperomia, was 
realized. Tissue culture is an ultra-rapid propagation method, mak
ing it more desirable than conventional propagation methods. 

This research also served as the basis of the training for and 
establishment of a commercial tissue culture operation in South 
Carolina. 

Plant Pathology 
Plant pathologists study the diseases of plants and attempt to cut 

the crop losses of South Carolina growers by finding ways to pre
vent or cure them. 

The diseases of the leaves and pods cause a significant but un
measured loss to the soybean crop each year in South Carolina. Two 
or three applications of fungicides to soybeans in late summer have 
resulted in an average yield increase of about six bushels per acre. 
This practice appears to be economically feasible when the yield of 
beans is expected to exceed about 25 bushels per acre and when 
beans are planted on the same land in successive years without ade
quate rotation. 

Thus, the use of fungicides on soybeans cannot be recommended 
as a general production practice, but is a practice that should prove 
profitable to those soybean growers who produce high yields and 
who plant soybeans on a major percentage of their available land. 
The practice is being studied to determine its effects on those fungi 
that parasitize soybean insects and on the insect population. 



When certain species of fungi, notably of the fungus genus 
Aspergillus, grow on corn or other food or feed crops, potent toxins 
are produced. These toxins may cause poor growth or even death of 
various animals. The toxin producing fungus, Aspergillus flavus, 
which produces a group of toxins called aflatoxins, has been found 
much less prevalent in nature than was thought. It is commonly as
sociated with corn earworms, however, and the buildup of toxins 
in corn has been closely associated with damage from corn earworms 
and from other insects that feed on corn kernels. It is also associated 
with plant growth stresses, such as the drought of 1977. It has 
previously been found that corn varieties vary greatly in the rate of 
aflatoxin buildup following infection by A. flavus. These findings 
indicate that this aflatoxin problem on corn may be solved wholly 
or partially by breeding, both for low toxin buildup and for insect 
tolerance, and by use of cultural or chemical practices designed to 
keep insect populations at a minimum. 

One of the serious diseases of camellias in the South is dieback 
and canker caused by the fungus Glomerella. This disease is espe
cially severe on the species Camellia sasanqua. Several varieties of 
sasanquas that are resistant to this disease have been found. When 
these varieties become infected, a canker may be formed, but this 
canker soon ceases to grow and gradually heals over. This resistance 
is inherited through the seed since some resistant seedlings have 
been obtained by planting seeds from resistant varieties. Several of 
these seedlings show promise of providing new varieties of sasan
quas that are adapted to South Carolina conditions, have attractive 
foliage and flowers, and are resistant to dieback. 

In dry seasons, standard procedures of assaying soil nematode 
populations often fail to detect known high populations of ring 
nematodes. This particular nematode has been associated with pre
mature death of peach trees, referred to as peach short life. If dry 
soil samples were moistened and stored in the refrigerator for sev
eral days or if the soil sample was placed for a short time in 
a blender or if high sugar concentrations were used in the extraction 
process, then populations of the ring nematode could be detected 
and measured. This provides a method for assaying ring nematode 
populations at any time of year, regardless of soil moisture. 

Poultry Science 
Clemson University's fowl cholera vaccine has been accepted 

across the United States and is credited with saving the turkey in
dustry millions of dollars. In spite of its great success, a continuing 
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research effort on the vaccine is needed because of questions that 
users ask and because of occasional failures. 

One persistent question turkey breeder flock owners have asked 
is whether vaccination of turkeys that were laying eggs was harm
ful. Two experiments were conducted to find an answer. Turkeys 
were observed with vaccination during the growing period only, 
with no vaccination at all and with many or few vaccinations while 
in egg production. Upon challenge with a field strain of fowl 
cholera, most unvaccinated turkeys died. All vaccinated turkeys 
were protected to some degree and those vaccinated several times 
were least affected by the challenge. The vaccination procedure, 
whether many or few times, has no bad effects on egg production, 
fertility or hatchability. 

The Poultry Science Department has environmental chambers 
that can simulate a hot summer or a cold winter climate. Two trials 
were recently completed which involved growing chickens from 
two weeks of age to eight months of age under three constant tem
peratures: 70, 85 and 90 degrees F. It was known that hot weather 
will reduce growth rate, feed intake and increase water consump
tion. However, it was not known that 95 degrees F. would bring 
roosters into sexual maturity at seven weeks and five days of age, 
the earliest sexual maturity for chickens ever reported in a scientific 
publication. Under normal conditions a rooster does not produce 
semen until he is 17-20 weeks of age. 

This research also showed that birds grown in 95 degree F. 
weather can live almost twice as long in a 115 degree F. chamber 
as birds grown out in 70 degree climate. It is hoped that this type 
of basic research can be applied to the commercial poultryman to 
prevent the high hen house mortality that occurs when ambient 
temperatures are above 100 degrees F. 

Edisto Station 
Using a strong team approach to problem-solving, researchers at 

Edisto work with their colleagues in agronomy, entomology, 
horticulture, plant pathology, agricultural engineering and animal 
science. Many scientists stationed at Clemson carry on special proj
ects at the Edisto Station. 

Research here is based on those crops that relate well to upper 
coastal plain soils and climate. 

Important work with soybeans, and other field crops is taking 
place here. Horticultural work with sweet potatoes and melons is 
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prominent. Forage and beef cattle are given major emphasis, also, 
with particular stress on hay mechanization and storage. 

Pee Dee Station 
Tobacco research is conducted exclusively at the Pee Dee Sta

tion at Florence. Cotton, com, and soybeans are also grown experi
mentally. 

Extensive experimentation with the mechanization of the total 
production and processing systems of tobacco has taken place at 
Pee Dee. Since the once-over harvester's manufacture, a great deal 
of research effort has turned to barn storage and bulk curing of the 
crop. 

This year a commercial variety of upland cotton adapted to pro
duction in the Southeast has been released after testing at this sta
tion and should be available for commercial plantings in 1978 or 
1979. 

Sandhill Station 
Horticultural research gets major attention at the Sandhill Sta

tion, where fruits and vegetables are grown in the sandy soil of the 
South Carolina Sandhill region. 

Pecan research in Sandhill orchards is showing promise. Irrigated 
orchards at the station have trees bearing nuts at three years. Peach 
orchards here contain a num her of excellent peaches that are near
ing release. 

Vegetable-growing that is particularly suitable to the sandy soils 
of the Sandhill section of the State is emphasized. This program 
includes new crop evaluations and innovative cultural practices. 

Truck Station 
Investigations at the Truck Station in Charleston feature a sys

temized approach to commercial vegetable production in the State. 
Through cooperative research with the nearby U.S.D.A. Southeast
em Vegetable Breeding Laboratory and with other states, research
ers increase the total store of information by using all available 
resources. 

Rice and tea investigations continue with an eye toward broaden
ing the base of the state's agriculture. 

The Truck Station's urban research and demonstration area, es
tablished last year jointly with the Clemson University Cooperative 
Extension Service, continues to be much-visited. Maps are now 
available for self-guided tours through the plots of ornamentals and 
vegetables. 
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Experimental Statistics Unit 
The station's Experimental Statistics Unit continues to place 

major emphasis on consultation with researchers in the design of 
research with a follow up of data analysis and interpretation. As a 
parallel program to the professional consultations, the unit's per
sonnel furnish needed services in data preparation and data analy
sis. The combination of consulting, data analysis, and aiding in the 
interpretation of research has greatly increased the efficiency of 
research in the Agricultural Experiment Station. 

Funds for the Experiment Station Other Than Those 
From Federal Sources 

Classification of Expenditures and Receipts for 1976-77 

State Appropriation 
and 

Operating Revenue 
Classified Positions ... . . . ... .. ... . ... . . ........ $ 2,037,364 
Faculty and Staff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,830,330 
Graduate Assistants . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178,944 
Students and Other Temporary Help . . . 225,127 
Travel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69,860 
Contractual Services . . . . . . . . . . . . . . . . . . . . . . . . . . . 465,999 
Postage, Supplies and Materials . . . . . . . . . . . . . . . . 773,896 
Rents and Fixed Charges . . . . . . . . . . . . . . . . . . . . . . . 141,459 
Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,801 
Permanent Improvements . . . . . . . . . . . . . . . . . . . . . . 8, 788 

Expenditures . . .. .... . . . ..... .. ..... . ... .. . . .. $ 6,055,568 
Receipts from State Treasurer 

(Regular Approp.) . . . . . . . . . . . . . . . . . . . . . . . . 5,107,451 
Operating Revenue Receipts . . . . . . . . . . . . . . . . . . . . 906,106 
Unexpended Balance Brought Forward 

from Previous Year . . . . . . . . . . . . . . . . . . . . . 137,540 

Balance Forward . . . . . . ..... . . . ... . .. ... ....... $ 95,529 
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Federal Funds 
South Carolina Agricultural Experiment Station 1976-77 

Classified Positions .............. . ... . . $ 
Faculty and Staff .. . ................ . . . 
Graduate Assistants ................... . 
Students and Temporary Help .... . .. . . . 
Fringe Benefits ... . ............. . . . ... . 
Travel ...... . ..... .. ........ . ....... . 
Contractual Services .................. . 
Postage, Supplies and Materials .... .... . 
Rents and Fixed Charges ......... . .... . 
Equipment .... . ... .. ... . ...... . .. . .. . 

Hatch 
319,028 
493,742 
75,174 
64,098 
94,363 
27,309 
90,859 

248,377 
8,899 

120,912 

Expenditures ......... . .......... . .. . . $ 1,542,761 
Receipts for the Year from the 

Treasurer of the United States . . .... $ 1,542,761 
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Regional 
Research 

Funds 
$ 89,630 

105,670 
10,707 
23,101 
23,849 
4,837 

12,004 
61,567 

1,251 
40,193 

$372,809 

$372,809 



Active Research Projects, 1976-77 

Agricultural Economics and Rural Sociology 

Economic appraisal of potential technological and institutional 
changes in South Carolina agriculture. 

Systems analysis of the vegetable subsector of the food industry 
of the South. 

An economic analysis of adjustments in rural human resources as 
new technology is adapted. 

The economic and social effects of farm resource transfers out of the 
dairy industry in South Carolina. 

Analysis of opportunities to develop rural tidelands industries 
through improved financial management. 

Economic analysis of harvesting, handling, and storing hay. 
An extension community resource development process: analysis 

and evaluation. 
Feed mill costs and return in South Carolina. 
Implications of alternative federal energy policies on South Carolina 

economy, with emphasis on agriculture. 
Local factors affecting industrial plant location in rural communities 

of the South Carolina Coastal Plains. 
Marketing performance of selected milk pricing systems for the 

Southern Region. 
Career orientation of college students in agriculture and home 

economics. 
The economics of peach production in South Carolina. 
Public investment alternatives to meet projected manpower needs 

in South Carolina. 
Efficiency of identification, assembly and transportation of cotton 

to mills and export outlets. 
Alternative structures for increasing efficiency in inter- and intra

regional grain marketing systems. 
Supply pricing and marketing alternatives for cattle, beef systems 

in the South. 
Land tenure adjustments and the South Carolina economy. 
Electrical peak loads and the changing tobacco curing process. 
A comprehensive econometric model of the U.S. tobacco industry. 
Social organization for development of low income rural counties. 
Defining and achieving life goals: a process of human resource 

development. 
Information Filter Center to aid in marketing. 
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Evaluation of the beef production industry in the South. 
Providing basic agricultural marketing information for program 

and facility planning. 
Economic evaluation of alternative forms of vertical coordination 

in the livestock-meat industry. 
Predicted effects of selected policy and technology changes in the 

grain marketing system. 
Analysis of demographic data for the human resources of South 

Carolina. 
Development of human resource potential of rural youth in the 

South and their patterns of mobility. 
Effects of selected changes in the real property tax system on land 

use and tax revenues in South Carolina. 
Economic and sociological aspects of comprehensive land-use plan

ning in South Carolina. 

Agricultural Engineering 

Animal waste treatment and recycling systems. 
Root zone water management systems. 
Physical properties of fruits and vegetables relating to automatic 

sorting. 
Farm and gin community evaluations of machinery complements 

for harvesting and hauling seed cotton. 
Engineering systems for cotton production. 
Quality housing environment for low income families. 
Poultry farm waste management. 
Development and evaluation of mechanized production systems for 

fresh market peaches. 
Simulation of processes in the rhizosphere. 
Development and evaluation of oyster harvesting equipment and 

mariculture systems. 
Nutrient management of poultry waste with biological treatment 

processes. 
Decision making in crop water management. 
Mechanization of tobacco harvesting and curing systems. 
Utilization of cattle feedlot waste through land application. 
Soil and environmental factors affecting longevity and productivity 

of peach trees. 
Methods and equipment for optimum herbicide placement. 
Soybean production and management simulation models. 
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Development of hydrologic/water quality models for agriculture 
and forestry. 

Mechanization of okra harvesting. 
Storage of baled coastal bermudagrass hay. 
Automatic controller to improve harvest efficiency and reduce soy

bean damage. 
Feasibility of mechanizing the production of vegetables for fresh 

market and processing. 
Dynamic modeling of weed control in cotton production. 

Agronomy and Soils 
Orchardgrass improvement. 
Sulfur supply of air, rainwater, and soil as related to agronomic 

and horticultural crop needs. 
Adaption and breeding of a cool-season forage grass species. 
Plant analysis for complementing soil tests in evaluation of nutrient 

availability. 
Weed control in permanent pastures and other forage crops in 

South Carolina. 
Interaction of representative pesticides with dominant South Caro

lina soils and model soils. 
Hybrid com breeding. 
Selection for heat-drought tolerance in agronomic crops and treat-

ments to induce tolerances in white clover. 
Sorghums for silage production. 
Hybrids for supplementary summer pastures. 
Soil-water and plant water relations in soybeans as related to root 

growth. 
Soil biophysical factors affecting soybean root growth, nitrogen 

fixation and yields. 
Cytogenetic studies of white clover and related species. 
Tobacco production. 
Tobacco breeding and genetics. 
Diagnosis and correction of boron and manganese problems in 

crop production. 
Development of weed control practices in com, cotton and soy

beans. 
Production, propagation, evaluation of inter-specific forage legumes 

through cell and callus culture. 
Minimum tillage and double cropping on weed populations and 

persistence and fate of herbicides. 
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Diagnosis and correction of manganese and molybdenum problems 
in legumes. 

Enhancing biological dinitrogen fixation in soybeans and other 
legumes. 

Chemical, physical, and mineralogical properties of selected soils 
of South Carolina. 

Cotton breeding. 
Small grain breeding. 

Soybean breeding. 

Evaluation of selected varieties and advanced experimental strains 
of cotton. 

Evaluation of corn hybrids and advanced breeding lines. 

Evaluation of selected varieties and advanced experimental strains 
of soybeans. 

Evaluation of varieties and experimental strains of wheat, oats, 
barley and rye. 

South Carolina soybean yields as influenced by row spacing. 

Soil behavior under different levels of management and use. 

Evaluation of selected grain sorghum hybrids. 

Animal Science 
Genotypic and phenotypic response of crossbred cattle under dif

ferent levels of management. 
Factors influencing nitrogen utilization in the equine. 

Comparison of methods of measuring composition in the live 
animal. 

Roasted corn in diets for growing-finishing pigs. 

Productivity of gilts fed two levels of calcium and phosphorus in 
confinement. 

Fat addition to growing-finishing swine relations. 

Forage systems for backgrounding and finishing cattle. 
Caloric density of diets for 3-week old pigs. 

Regulation of reproduction in beef and dairy cattle with exogenous 
hormones. 

Monensin and corrugated paper boxes in growing and finishing 
rations for steers. 

Factors responsible for tenderness variations in meat. 
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Dairy Science 

Innovative materials handling for packaging and distributing milk. 
Ensiled complete rations for lactating cattle. 
Waste disposal management in the dairy industry and its relation 

to surface water quality. 
Feeding value of fermented colostrum for preruminant calves. 
The role of energy compounds and hormones in regulating lipid 

metabolism in ruminants. 
Effect of age and quality of raw milk on the shelf-life of the proc

essed fluid product. 
Aflatoxin B1 consumption and stability of related metabolites in 

milk and tissue. 
In vitro development of porcine embryos. 
Role of the uterus in embryonic survival and mortality. 
Improving reproductive efficiency in South Carolina dairy herds. 

Entomology and Economic Zoology 

Alfalfa insect pest management. 
Insect pest management. 
Effect of infection by Eimeria spp. upon intestinal absorption of 

carbohydrates in chicks. 
Development of pathogens for use in a pest management system 

for soybean insects. 
Investigations of leucocytozoonosis in poultry in South Carolina. 
Bionomics and control of insects on cotton. 
Southern pine beetle management. 
Distribution and biology of parasites in domestic animals. 
Insects as hosts and vectors of viruses. 
Biology, ecology and management of peach insects. 
Ectoparasites of poultry and synanthropic flies associated with 

poultry and livestock, their biology and control. 
Culture of warm water fishes. 
Studies of the economically important species: Mercenaria mer

cenaria and Macrobrachium rosenbergii. 
Pathological relationships between insects and biological control 

agents. 
An integrated system for the suppression of the boll weevil. 
Control tactics and management systems for arthropod pests of 

soybeans. 
Tobacco insect investigations. 
Insects on corn and miscellaneous field crops. 
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Biology and control of insects attacking ornamental and greenhouse 
plants. 

Analysis of predation of Mercenaria mercenaria by decapod crusta
ceans. 

Ecology and management of wood ducks ( Aix sponsa) in South 
Carolina. 

Anatomy of the larvae of the velvetbean caterpillar, anticarsia 
gemmatalis. 

Freshwater food animals. 
Development of alternative control methods to mirex and chlordane 

for the imported fire ant. 
Some important aspects of reproduction in feral swine populations 

in South Carolina. 
Bionomics of insects of forest trees and wood products in South 

Carolina. 
Biology and control of insects affecting man and animals. 
Control of arthropods on apples. 
Control of vegetable insects in the Piedmont of South Carolina. 
Biology and control of arthropods attacking pecans. 
Identification and distribution of insects of economic importance 

in South Carolina. 

Food Science 
Growth of and toxin production of Clostridium perfringens in food. 
Oral contraceptives and nutritional status. 
Composition, nutritive value and stability of poultry meat and egg 

products. 
Quality of dried sausages. 
Microbial injury and food quality. 
Factors influencing nutrient absorption. 
Relation of nutrition to porcine stress syndrome. 
Zinc and cadmium status of children and adolescents in South 

Carolina. 
Nutritional impact of fat-altered diets. 
Regulation of pituitary function during post-partum-anestrus in 

young beef cows. 
Postharvest physiology of fruits. 
Quality maintenance measurement and control in the marketing of 

vegetables. 
Utilization of oilseed materials as human food. 
Effect of light on postharvest fruit. 
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Behavior of offspring as influenced by nutritional aberration and 
ethanol. 

Home Economics 

Patterns of food intake and nutritional health of girls. 
Needs of child care and potential for rural family and community 

development. 
A model system to determine the role of molecular sizes of carbo

hydrates on mouth sensations. 
Effects of laundering temperature and agitation speed on fire re

sistant finishes. 
Activities of the South Carolina day care centers for the aged. 
Laboratory and consumer evaluation of comfort in fabrics from 

cotton and/ or other fibers. 
Defining and achieving life goals: a process of human resource 

development. 
Influences on occupational goals of young people. 

Horticulture 
Cultural management of centipede grass. 
Cultural and management practices for peaches and small fruits. 
Therapeutic, physical, psychological and rehabilitated responses to 

certain aspects of horticulture. 
Use of chemical preservatives in extending the vase life of cut 

snapdragons. 
Detection and evaluation of plant growth-environment relationships. 
Physiological study of plant growth regulators on woody orna-

mental plants. 
Breeding edible Southern peas. 
Growth regulators in peach production. 
Mineral nutrition of peaches and grapes. 
New or special crops. 
Cultural and management practices for pecans. 
Development and evaluation of rootstocks for peach. 
Breeding bunch grapes for the Southeast. 
Influence of environmental factors and chemical growth regulators 

on growth and development of floricultural crops. 
Evaluation of woody ornamental plant material with respect to 

variety, production, propagation and marketing techniques. 
Cultural studies and functional uses of woody ornamental land

scape plants. 
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Uses of seaweed and other organic materials in economically im
portant horticultural crops. 

Quality maintenance of mechanically harvested horticultural crops 
for fresh market. 

Delayed ripening and senescence in peaches and other fruits. 
Establishment and maintenance of scionwood and seed increase 

blocks for peach tree certification. 
Vegetable culture. 
Breeding watermelons and evaluation of watermelon and canta

loupe varieties. 
Improvement of turfgrass nutrition and associated management 

practices. 
Tea, camellia sinensis, culture, ecology, propagation and pest 

control. 
Coastal lawn grasses, fruits and ornamentals. 
Evaluation, improvement, horticultural crops and varieties. 
Nutrition, management, horticultural crops and varieties. 
Growth regulators and orchard designs for production of peaches. 
Evaluation of fruit varieties and rootstocks. 
Vegetable variety testing and improvement. 
Processing fruits and vegetables. 
Evaluation and improvement of flowering plants with relation to 

variety and productive techniques. 
Development of weed control practices for vegetable crops. 
Development, production, management of turfgrass. 
Peach breeding. 
Apple production. 
Evaluation of vegetable varieties and cultural practices. 

Plant Pathology and Physiology 

Integrated plant disease control and farming systems with field and 
vegetable crops. 

Etiology, epidemiology and control of pecan diseases. 
Bacterial canker and other factors associated with peach tree short 

life. 
H oplolaimus columbus (lance nematode) : population management, 

crop damage and control. 
Peach tree short life: a physiological approach. 
Ecology and control of fusiform rust on Southern pines. 
Disease control on vegetables. 
Nature and extent of variation in rootknot and cyst nematodes. 
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Epidemiology of the Aspergillus flavusoryzal group of fungi and 
control of aflatoxin in com. 

Cause and control of diseases of shade and ornamental trees. 

Reduction of aflatoxin development in com by cultural practices 
and breeding. 

Tobacco disease control in South Carolina. 

Rhizosphere ecology as related to plant health and vigor. 

Causes and control of diseases of ornamental crops. 

Physiological and biochemical mechanism of herbicidal action. 

Development of integrated fruit disease control programs in South 
Carolina. 

White clover pathology, virus and other diseases. 

Viruses and mycoplasma-like organisms causing diseases of com 
and sorghum. 

Poultry Science 

Artificial insemination and fertility studies with caged breeder 
chicks. 

Recycling of turkey litter into ruminant diets. 

Reproduction characteristics and nutritional requirements of minor 
poultry groups. 

Marketing potential of white leghorn cockerels and other minor 
poultry groups. 

Rabbit Coccidiosis and nutrition. 

In Vitro cultivation of the chick embryo. 

Improvement of egg shell quality through nutrition and manage-
ment. 

Improving production efficiency of meat type poultry. 

Environmental effects on chickens. 

Immune response of chickens and turkeys vaccinated against fowl 
cholera disease. 

Leucocytozoon disease of turkeys: hematology, immunology and 
conb·ol. 

Composition, nutritive value and stability of poultry meat and egg 
products. 

Turkey reproduction-physiological, nutritional and environmental 
interactions. 
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Experiment Station Publications, 1976-77 
Bulletins 

SB 592-White Clover (Trifolium repens L.) for South Carolina. 
M. W. Jutras and P. B. Gibson. 

SB 593-The Use of the Scanoprobe in Evaluation of Live Swine. 
N. J. VanDyke, G. C. Skelley, D. L. Handlin and E. J. 
Evans. 

SB 594-High-Lysine Corn and an Additive for Finishing Swine. 
G. L. Morris, D. L. Handlin, G. C. Skelley, Alfred 
Manwiller and W. E. Johnston. 

SB 595--Agricultural Growing Degree Days in South Carolina, 
Alex J. Kish, Wayne L. Ogle and Joe E. Toler. 

SB 596-Inspection and Analysis of Commercial Fertilizers in 
South Carolina. H. V. Rogers. 

SB 597-Influence of Maternal Ethanol Consumption in Rats 
Upon the Dams and the Offspring. Robert F. Borgman 
and Foster B. Wardlaw. 

SB 598--Consumer Preference for Beef Cuts with Varying De
grees of Marbling. L. D. Malphrus, G. C. Skelley and 
W. E. Johnston. 

SB 599-The Influence of Citrus Pectin Upon Appetite and Hun
ger in Humans. R. F. Borgman, J. C. Acton, J. C. Nes
bitt Jr., M. Y. Patterson and J. E. Toler. 

Circulars 

SC 173-Field Drying, Storage and Feeding of Coastal Bermuda
grass. William A. Balk. 

SC 174-Comparisons Among Beef Carcass Grades, Loineye 
Marbling, and Palatability Scores. G. C. Skelley, N. J. 
VanDyke, R. L. Edwards and E. J. Evans. 

SC 175--Performance of Small Grain Varieties in South Carolina 
1976. B. C. Morton, W. D. Graham and G. C. Kingsland. 

SC 176-Estimating Moisture in South Carolina Soils. Alex Kish. 
SC 177-Performance of Field Crop Varieties in South Carolina 

1976. E. B. Eskew. 

Research Series 

Agricultural Economics and Rural Sociology 

393-South Carolina Cash Receipts from Farm Marketings. 
R. M. Foster. 

394-The Potential for Energy Conservation in South Carolina 
Manufacturing. W. D. Mulkey and J. C. Hite. 
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395--Patterns of Energy Usage in South Carolina Manufactur
ing. S. C. Sinclair, J. M. Stepp and J. C. Rite. 

396-South Carolina Crop Statistics State and County Data, 
1975 Revised, 1976 Preliminary. R. M. Foster. 

397-South Carolina Livestock and Poultry Statistics. R. M. 
Foster. 

Agricultural Engineering 
21-Troika Progress Report: Maize. J. R. Lambert and D. C. 

Reicosky. 
22--Simulation of the Peach Tree System During Swelling To 

Predict Optimum Harvest Date. T. R. Garrett, B. K. 
Webb and J. R. Lambert. 

Agronomy and Soils 
96-Progress Report on Grazing Systems Research. B. C. 

Morton and M. W. Jutras. 

Animal Science 
32--Beef Cattle Research Highlights. James R. Hill Jr. 
33-Swine Field Day. D. L. Handlin. 

Dairy Science 
64-Use of Pressure Type Heat Detectors for Reducing Post

Partum Days Open in Dairy Cattle. J. W. Kelly, J. F. 
Dickey and J. G. Williams Jr. 

Horticulture 
170-Apple Variety Evaluation in South Carolina, 1974-75. 

G. E. Stembridge and W. C. Newall. 
171-Effects of Fungicide Treatments on Sprout Production 

and Mother Root Preservation of Three Sweet Potato En
tries (1974). Max G. Hamilton. 

172--Flowering Annuals Variety Trials-1975. A. J. Pertuit Jr. 
and D. A. Ferguson. 

173-Pre-Emergence Herbicides for Annual Weed Control in 
Groundcovers-1975. A. J. Lewis III and J. S. Lewis. 

174-Weed Control Investigations with Vegetable Crops in 
1975. W. L. Ogle and W. P. Clark. 

175--The Development and Implementation of an Evaluated 
Study of the Effect of Horticultural Therapy on Certain 
Physically Disabled Patients. A. P. Olson. 

176-Ethoprop ( Mocap) Rate, Formulation, and Time of Ap
plication Study with Sweet Potatoes. Max G. Hamilton. 
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Technical Bulletins 

TB 1058---Technical and Economic Evaluations of Turkey Litter 
Silage as a Feed Source for Replacement Dairy Heif
ers. C. Stassen Thompson, W. Thomas Borders, Dee 
L. Cross and Bruce F. Jenny. 

TB 1059-Lactational Response of Dairy Cows Fed an Ensiled 
Complete Ration. G. D. O'Dell, B. F. Jenny and C. C. 
Brannon. 

TB 1060-A Continuous Systems Modeling Program ( CSMP) 
Simulation of Leucocytozoon smithi Transmission by 
Black Flies in South Carolina Turkey Populations. 
David R. Alverson, Raymond Noblet and Jerry R. 
Lambert. 

TB 1061-Yield and Fiber Quality Improvements in Upland Cot
ton. T. W. Culp and D. C. Harrell. 

TB 1062-Socio-Economic Factors Related to Christmas Tree 
Purchase. J. S. Lytle and S. R. Pettigrew. 

Technical Contributions 

July 1, 1976- June 30, 1977 
1384-Immune Response of Turkeys Vaccinated with Live Pasteur

ella Multocida in the Drinking Water While on Use Level of 
Rofenaid in the Feed. William T. Derieux. 

1385--An Evaluation of the Effect of Various Concentrations of the 
Clemson University Pasteurella Multocida Vaccine on the 
Immune Response Against Fowl Cholera Disease in Turkeys. 
B. W. Bierer. 

1386--Effect of Soil Fumigation and Pruning Date on the Indole 
Acetic Acid Content of Peach Trees in a Short Life Site. 
George E. Carter Jr. 

1387-Loss of Cured Pigment in Dehydrating Fermented Sausage. 
J. C. Acton and R. L. Dick. 

1388---Color Development During Fermented Sausage Processing. 
J. C. Acton and R. L. Dick. 

1389-Zooplankton Availability and Feeding Selectivity of Finger
ling Striped Bass. Reginal M. Harrell, Harold A. Loyacano 
Jr. and Jack D. Bayless. 

1390-Growth and Mineral Content of Cultured Chick Embryos. 
B. E. Dunn and M. A. Boone. 
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1391-Increased Numbers of Heat Resistant Spores Produced by 
Two Strains of Clostridium perfringens Bearing Temperature 
Phage s9. Adelle W. Stewart and M.G. Johnson. 

1392-A Histochemical Evaluation of the Neutral Lipid Content of 
the Bovine Oviductal, Endometrial and Cervical Epithelial 
Cells. R. J. Wordinger, J. F. Dickey and A. R. Ellicott. 

1393-Influence of Melengestrol Acetate on the Cytophysiology of 
the Bovine Par Details. R. J. Wordinger, J. F. Dickey and 
J. R. Hill Jr. 

1394-An Application of Quantitative Thin Layer Chromatography 
to a Research Problem in the Plant Sciences. George E. 
Carter Jr. 

1395--Effect of Zinc Deficiency on Intestinal Transport of Trigly
ceride in the Rat. Sung Koo and D. E. Turk. 

1396--Effect of Zinc Deficiency on the Ultrastructure of the Pan
creatic Acinar Cell and Intestinal Epithelium. Sung Koo and 
D. E. Turk. 

1397-Maturity Sorting Peaches with the FMC Color Sorter. C. E. 
Hood, B. K. Webb, R. A. Baumgardner, T. R. Garrett, B. L. 
Hair and C. E. Gambrell. 

1398---A vian Species Diversity in Relation to Beaver Pond Habitats 
in the Piedmont Region of South Carolina. Kerry P. Reese 
and Jay D. Hair. 

1399-Status of Beaver in South Carolina as Detennined by a Postal 
Survey of Landowners. David K. Woodward and Jay D. 
Hair. 

1400-Microbial and Acidity Changes in Colostrum Fermented by 
Natural Flora at Low and High Ambient Temperatures. B. F. 
Jenny, M. G. Johnson and G. D. O'Dell. 

1401-Plasma Hormone Levels in Beef Heifers During Prostag
landin-Induced Parturition. D. M. Henricks, N. C. Raw
lings and A. R. Ellicott. 

1402-Endogenous Estrogens in Bovine Tissue. D. M. Henricks and 
A. K. Torrence. 

1403-Cured Pigment and Color Development in Fermented Sau
sage Containing Clucono Delta Lactone. J. C. Acton and 
R. L. Dick. 

1404-The in vivo Measurement of Phytochrome in Tomato Fruit. 
Joseph J. Jen, Karl H. Norris and Alley E. Watada. 
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1405-The Ontogeny of Food Preference Behavior in Bobwhite 
Quail. Ronald J. Kendall, D. Lamar Robinette and Raymond 
Noblet. 

1406-Effects of Selected Substances on the Susceptibility of Heli
othis virescens to Nosema necatrix. Jewell A. Jordan and Ray
mond Noblet. 

1407-Superparasitism of Epilachna varivestis (Coleoptera Cocci
nellidae) by Pediobius foveolatus (Hymenoptera: Eulophi
dae): Influence of Temperature and Parsitoid-Host Ratio. 
Merle Shepard and G. Thomas Gale. 

1408--Tea, Camellia sinensis: The Crop, The Beverage. M. LeRon 
Robbins. 

1409-Crops, A GASP IV Based Crop Simulation Language. Gaines 
E. Miles, R. M. Peart, D. A. Holt, A. A. Pritsker and R. J. 
Bula. 

1410-Direct Evidence for Pulsatile Release of FSH and LH in 
Juvenile Female Rats. L. S. Frawley and D. M. Henricks. 

1411-The Effects of Active Immunization Against Oestradiol-17,8 
in the Cyclic Ewe. N. C. Rawlings, S. W. Kennedy and D. M. 
Henricks. 

1412--0estrous Cycle Variations in the Mast Cell and Lymphocyte 
Content of the Bovine Oviduct. J. A. Dubois, R. J. Wordinger 
and J. F. Dickey. 

1413--Effect of Nitrogen and Plastic Mulch on Properties of Troup 
Loamy Sand and on Yield of Walter Tomatoes. T. L. Jones, 
U. S. Jones and D. 0. Ezell. 

1414-A Method for in vitro Culture of Sheep Ova From One-To 
Eight-Cells. W. R. Boone, L. J. Luszcz, J. R. Dantzler, J. F. 
Dickey and S. W. Kennedy. 

1415-Successful in vitro of Cow Ova in a Simple, Defined Media. 
W. R. Boone, J. F. Dickey and J. R. Hill Jr. 

1416-Effect of Photoperiod on the Diurnal Periodicity of Leucocy
tozoon smithi Gametocytes in the Peripheral Blood of Do
mestic Turkeys. Gayle B. Noblet and Raymond Noblet. 

1417-Mirex Residues in Bobwhite Quail and Whitetail Deer Mter 
Aerial Application of Bait for Fire Ant Control South Caro
lina-1975-76. Ronald J. Kendall, R. Noblet, J. D. Hair and 
H. B. Jackson. 

1418--Changes of Sugars and Acids of Osmo-Vac Dried Apple 
Slices. G. M. Dixon and J. J. Jen. 
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1419-Evaluation of a Totally Mechanized Tomato Harvesting 
System. E. T. Sims Jr., C. E. Hood and B. K. Webb. 

1420-Breeding Pole Beans for Resistance to Root Rot and for High 
Temperature Pod Set. M. LeRon Robbins. 

1421-Tea, Camellia sinensis, in North America. M. LeRon Robbins. 
1422-Dilution Rates of Sour Colostrum for Dairy Calves. B. F. 

Jenny, S. E. Mills and G. D. O'Dell. 
1423-Flue-Cured Tobacco Yield Losses From Tobacco Budworms. 

Albert W. Johnson. 
1424-Leaf-Streak of Daylily in South Carolina. Luther W. Baxter 

Jr., R. W. Miller and Susan G. Fagan. 
1425-Control of Southern Blight of Tomatoes by Physical Means. 

L. W. Baxter Jr., W. Witcher, S. G. Fagan and M. G. Owen. 
1426-Choanephora cucurbitarum as a Pathogen on Okra Pods. 

Robert Duer and W. M. Epps. 
1427-Tea in South Carolina. M. LeRon Robbins. 
1428-Effect of Methionine Analog on Nitrogen and Mineral Re

tention and Digestibility of Urea Fortified Ration by Young 
Ruminants. Glen O'Dell and B. F. Jenny. 

1429--The InHuence of Insecticides on Leaf Surface Micro-Orga
nisms Associated with Honeydew Excretions of the Japanese 
Wax Scale, Ceroplastes Ceriferus (Fabricius). D. K. Pollet, 
R. J. Stipes and J. A. Weidhaas Jr. 

1430-Toxiocological Studies with Mirex in Bobwhite Quail. Ronald 
J. Kendall, Raymond Noblet, James R. Holman and L. H. 
Senn. 

1431-A Computer-Based Information Retrieval System on Tur
keys. William H. Wiley. 

1432-Use of GASP IV to Model Agricultural Systems. Gaines 
E. Miles. 

1433-Field Test Procedures for Fungicides Used to Control Apple 
Diseases in South Carolina. Eldon I. Zehr. 

1434-Effect of Light on Respiration and Ethylene Evolution of 
Ripening Tomatoes. Joseph J. Jen and Alley E. Watada. 

1435-Dynamics of Water in Maize Plants: Sensitivity Analysis of 
TROIKA. Donald C. Reicosky and Jerry R. Lambert. 

1436-Response of Mexican Bean Beetle Larvae and the Parasitoid, 
Pediobius foveolatus Crawford, to Dimilin. R. McWhorter 
and M. Shepard. 

1437-Field Efficacy of Insecticides Against the Heliothis spp. Com
plex on Cotton in South Carolina. John A. DuRant. 
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1438--Methomyl on Cotton: Evaluation of Use Patterns for Phyto
toxicity and Efficacy Against the Bollworm and Tobacco 
Budworm. John A. DuRant. 

1439-Threatened Species Diversity of Fresh Water Insects in 
South Carolina. John C. Morse. 

1440-SP AR-A Computer Controlled Environmental System for 
the Study of Crop Response. C. J. Phene, D. N. Baker, J. R. 
Lambert, J. E. Parsons and J. M. McKinion. 

1441-Dynamics of Water in the Soil-Plant Atmosphere System: 
Comparison of Field Measured and Simulated Corn Leaf 
Water Potential. D. C. Reicosky and J. R. Lambert. 

1442-Seasonal Activity of the Imported Fire Ant in South Carolina. 
J. A. Bass and S. B. Hays. 

1443--Colonization and Resurgence of Insect Pests of Soybeans in 
Response to Insecticide Perturbation and Field Isolation. 
Merle Shepard, G. R. Carner and S. G. Turnipseed. 

1444-Sequential Sampling for Management Decisions on the Vel
vetbean Caterpillar, Anticarsia gemmatalis Hubner, on Soy
beans. John Strayer, Merle Shepard and S. G. Turnipseed. 

1445-Entomophthora spp. Infecting Cinaran Aphids in South Car-
olina. G. R. Carner, K. H. Griffith and R. C. Fox. 

1446--Imprinting as Related to Food Preference Behavior in Adult 
Bobwhite Quail. Ronald J. Kendall, Raymond Noblet and D. 
Lamar Robinette. 

1447-Potential of a Baculovirus for Control of the Velvetbean 
Caterpillar, Anticarsia gemmatalis Hubner, in Soybean. G. R. 
Carner and S. G. Turnipseed. 

1448--Herbicide Placement Effects on Cotton and Soybean Seed
lings. J. A. Collier, T. H. Garner, B. K. Webb and J. B. Davis. 

1449-Effectiveness of Certain Fungicides for the Control of Pecan 
Diseases. R. W. Miller, C. E. Drye, William Goff and Robert 
Duer. 

1450-Performance in Theoretical Versus Practical Subject Matter 
as Related to Students' Backgrounds. Roger D. Riley and 
M. W. Jutras. 

1451-Persistence of Some Entomogenous Pathogens on Soybean 
Foliage. Wayne A. Gardner, Roy M. Sutton and R. Noblet. 

1452-Efficacy of Methoprene (Altosid® IGR), Against the Horn 
Fly, When Fed to Cattle in Mineral Supplements. Jane T. 
Paysinger and Theodore R. Adkins Jr. 

85 



1453-The Effect of Vaccinating Turkeys with the Clemson U niver
sity Strain of Pasteurella Multocida on Subsequent Repro
ductive Pedormance and Longevity of Immunity. J. E. Jones, 
W. T. Derieux, J. W. Dick and B. L. Hughes. 

1454-Trifluralin Persistence in Congaree Soil. K. S. LaFleur, W. R. 
McCaskill and D. S. Adams. 

1455-The Influence in Rats of Dietary Fats During the Perinatal 
Period: Effects Upon Development and Behavior of Dams 
and Offspring. Ya-Li Liu and Robert F. Borgman. 

1456-The Influence in Rats of Dietary Fats During the Perinatal 
Period: Effects Upon Brain Chemistry of Dams and Off
spring. Robert F. Borgman and Stephen F. Lightsey. 

1457 -Soil Insect and Nematode Control Investigations with Sweet 
Potatoes ( 1976). Max G. Hamilton and Randall P. Griffin. 

1458-Striped Earwig, Labidura riparia, Colonization of Soybean 
Fields and Response to Insecticides. James F. Price and 
Merle Shepard. 

1459-Effects of Poultry Waste Effiuent and Insecticides on Corn 
Production. R. 0. Hegg and H. D. Skipper. 

1460-Photographic Study of Chick Embryo Development in vitro. 
B. E. Dunn and M. A. Boone. 

1461-Survey of Pine Pitch Canker in South Carolina. Helmuth 
Kraus Sch. and Wesley Witcher. 

1462-Active Immunization of the Cow Against a Conjugate of 
Oestradiol-17,8-BSA. T. E. Martin, N.C. Rawlings, J. R. Hill 
Jr. and D. M. Henricks. 

1463-Gentian Violet Assay and Stability in Poultry Feed. C. G. 
Olentine and D. L. Cross. 

1464-Influence of Trichome Variations on Populations of Small 
Phytophagous Insects in Soybean. Sam G. Turnipseed. 

1465-Sampling Ground Predators in Soybean Fields. Merle Shep
ard and James Price. 

1466-Preliminary Field Observations on the Use of Sour Colostrum 
as a Calf Feed. Bruce F. Jenny and R. Eugene Wright. 

1467-Total, Lactic, Coliform, Escherichia Coli and Staphylococcus 
Aureus Counts on Surfaces of Carcasses and in Ground Beef 
from Carcasses Treated or Not Treated with HOCl Spray. 
M. G. Johnson, T. C. Titus, Linda H. McCaskill and J. C. 
Acton. 
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1468-Microbial Persistence on Inoculated Beef Plates Sprayed with 
Aqueous Hypochlorous Acid. T. C. Titus, J. C. Acton, Linda 
McCaskill and M.G. Johnson. 

1469---Spore Survival Studies with a Strain of Glomerella cingulata 
Causing Dieback and Canker of Camellia. L. W. Baxter Jr. 
and Susan G. Fagan. 

1470-Quantitative Determination of Haemoproteus columbae 
Gametocytes in the Peripheral Blood of Pigeons During a 28-
Hour Period. Gayle Pittman Noblet. 

1471-InHuence of Resistant Soybeans on the Susceptibility of Lepi
dopterous Pests to Insecticides. W. C. Kea, S. G. Turnipseed 
and G. R. Carner. 

1472-Lack of Effect of Tetrachlorvinphos as a Feed Additive in 
Control of Gastrointestinal Nematodes of Beef Cattle. Gayle 
Pittman Noblet. 

1473-A Survey of Edible Crawfish from the Coastal Plain of South 
Carolina. Maureen W. Bagwell and Harold A. Loyacano Jr. 

1474-Pregnancy Rates in Cows and Heifers Inseminated at Prede
termined Times Using Progesterone-Releasing Intravaginal 
Devices. Allen R. Ellicott, Carl E. Thompson and James R. 
Hill Jr. 

1475-The Effects of Low Levels of PMSG and Flush Feeding 
Upon Embryonic Survival in Gilts. D. D. Emerson and D. M. 
Henricks. 

1476--Response of Largemouth Bass to Thermal Effiuent From 
Oconee Nuclear Power Plant. Jesse A. Chappell and Harold 
A. Loyacano Jr. 

1477-Efficacy of Broiler Litter Silage for Beef Steers. D. L. Cross, 
G. C. Skelley, C. S. Thompson and B. F. Jenny. 

1478-The Status of a Control Program for Exobasidium camelliae 
var. gracilis Shirai on Camellia sasanqua Thumb. L. W. Bax
ter Jr. and Susan G. Fagan. 

1479-Damage Caused by Tobacco Ringspot Virus to Poet's Jas
mine (Jasminum officinale). C. S. Morton, 0. W. Barnett Jr. 
and L. W. Baxter Jr. 

1480-The Influence of Certain Fungicides on the Survival of Coni
dia of Glomerella cingulata, the cause of Twigblight, Canker, 
and Dieback of Camellias. L. W. Baxter Jr. and Susan G. 
Fagan. 

1481-0ccurrence and Identification of Viruses Affecting Dogwoods 
in South Carolina. B. B. Reddick, 0. W. Barnett Jr. and L. W. 
Baxter Jr. 
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1482-Degradation of Fluometuron by Rhizoctonia solani. R. W. 
Rickard and N. D. Camper. 

1483-Validation of a Physiological Day Equation: Development of 
the Mexican Bean Beetle on Snap Beans and Soybeans. J. L. 
Bernhardt and M. Shepard. 

1484-Macromolecular Synthesis in Callus Tissue. Linda W. Young 
and N. Dwight Camper. 

1485-The Juvenile Female Rat as a Physiologic Castrate. L. Ste
phen Frawley and Donald M. Henricks. 

1486--Effect of Cholera Preventative Treatments on Reproductive 
Performance of Turkey Hens. J. E. Jones, W. T. Derieux, 
B. L. Hughes and J. W. Dick. 

1487-Scanning Electron Microscopy of the Adult Mouth Parts of 
the Horn Fly and the Face Fly. JaneT. Paysinger, Raymond 
Noblet, Theodore R. Adkins Jr. and Edward A. Vaughn. 

1488--An Extension of the Ontogenetic Model of Cotton Yield. 
Smith Wordley Jr., H. Ramey Jr., T. W. Culp and J. H. 
Turner Jr. 

1489-Efficiency of Producing Hatching Eggs via Artificial Insemi
nation and Natural Mating of Broiler Breeder Pullets. B. L. 
Hughes. 

1490-Electrolyte Content of Blood and Bone in Chickens Subjected 
to Heat Stress. K. V. Vo, M. A. Boone and A. K. Torrence. 

1491-Physiological Reactions of Chickens to a Lifetime of Con
stant Temperature Stress. K. V. Vo, M. A. Boone and W. E. 
Johnston. 

1492-Response of Coliform Populations in Poultry Waste Digesters 
to Three Insecticides. P. E. Ballington, H. D. Skipper and 
R. 0. Hegg. 

1493-Gonadotropin Synthesis and Release in the Juvenile Female 
Rat. L. Stephen Frawley and Donald M. Henricks. 

1494-Improvement of Techniques for Determining Populations of 
Criconemoides xenoplax in Dry Soil. Ernest G. Lawrence and 
Eldon I. Zehr. 

1495-In:fluence of Drying on Plant-Water Stress, Photosynthetic 
Rates, and Yield on Cotton. J. E. Carson, C. J. Phene, D. N. 
Baker, J. R. Lambert and J. M. McKinion. 

1496--Shell Gland Oxygen in Hens Producing Eggs of Low or High 
Specific Gravity. D. M. Huntley and D. P. Holder. 
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COOPERATIVE EXTENSION SERVICE 

Wayne T. O'Dell, Director 
The Cooperative Extension Service is Clemson University's out

reach educational program for the citizens of South Carolina. 
In the six decades since the Cooperative Extension Service came 

into existence, farm families have played a vital role in shaping a 
dynamic and changing agriculture to fulfill their needs and solve 
their problems. The Extension Service has worked hand-in-hand 
with South Carolina's farm families to help them shape a better life. 

Funded by federal, state and county governments, the Extension 
Service was established in 1914 as part of a nationwide system de
signed to carry education from land-grant universities to the people. 

Extension is built around the concern and dedication of local citi
zens and community leaders who help guide extension programs. 
In every community of every South Carolina county, citizens serve 
as volunteer leaders and members of program planning committees 
and advisory boards. 

Clemson maintains an office in each county seat of South Caro
lina, staffed by county agent personnel and extension home econo
mists. At the University a professional staff of extension subject 
matter specialists compiles information from research results and 
translates this into usable data for the people of South Carolina. 
This insures a constant flow of information to producers, home
makers and youth in all counties of the State. 

Extension was originally conceived to help rural people, but with 
changing social structures, advances in transportation and com
munication and changes in economics, Extension has broadened its 
scope of activities to include many urban and suburban problems. 
Extension responds to the needs of the people it serves. 

Extension's efforts are organized into six broad categories includ
ing agricultural programs, 4-H and youth development, home eco
nomics, community and resource development, special programs 
and 1890 programs. 

In agriculture, extension specialists and county staffs work with 
producers, those with large operations and small, keeping them 
abreast of new developments in production practices, marketing 
and management. 

Extension home economists update homemakers, rural and urban, 
on new developments in food, clothing, home management and a 
number of other specialized areas. 
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Extension's unique 4-H program challenges young people to learn 
by doing and offers them opportunities in many fields-agricultural, 
home economics, leadership and many others-to make them more 
aware of their potential as productive citizens. 

Extension staff members are teachers. They carry Clemson Uni
versity's outreach educational program to all areas of South Caro
lina and are at home in any classroom-tobacco field, dairy barn, 
assembly hall, homemaker's kitchen or 4-H camp. Extension is de
veloping and carrying educational programs to the people-pro
grams which help them increase incomes and maintain desirable 
levels of living in their communities. 

Agricultural Programs 

Scope of Activity 
Income from agriculture continues to be a major contributor to 

South Carolina's economy. More than $900 million from crops and 
livestock went into the state's economy during 1976-77. Numerous 
programs encompassing 12 departments in production agriculture 
were carried out by the Extension Service during the year. High
lights of some of the work follow. 

Agronomy 

Improving cotton yields and increasing production are major 
goals of agronomic extension programs. State, regionaLand local _ 
meetings are conducted to inform growers of latest production prac
tices. Publications, newsletters, field demonstrations and mass media 
presentations also are used to emphasize the importance of timely 
and accurate implementation of production practices. Major em
phasis has been on weed control, fertilization and defoliation. 

Forage education programs continue to emphasize growing 
legumes to reduce nitrogen fertilizer requirements and improve 
forage quality. As a result, some growers are topseeding arrowleaf 
clover in grass pastures to obtain grazing during critical months 
along the coastal plain. Piedmont cattlemen have improved many 
acres of fescue pastures and reduced fuel costs by chemically or 
mechanically scarifying the sod and seeding Tillman white clover. 

The agronomy forage specialist assisted with preparing state
ments assessing weather losses of forage and preparation of emer
gency feed alternatives in two disaster situations. 

Alfalfa demonstrations initiated three years ago have stimulated 
renewed interest in this crop for dairy and beef cattle production. 
Alfalfa is excellent for hay and is also a high value crop. 
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Field demonstrations were used to show the optimum level of 
nitrogen and factors to consider in nitrogen management for corn 
production. 

During the year three soybean meetings were held to bring 
growers up-to-date on latest production practices. Approximately 
300 growers attended these meetings, held in the three major soy
bean production areas. 

Fifteen on-farm demonstrations were conducted to show best 
available varieties, pest control practices and tillage practices. Tours 
of demonstrations were held during growing seasons. Some 400 
growers participated in the soybean demonstrations. 

Animal Science 

Swine Program: Extension animal scientists held three disb·ict 
swine meetings during December and January. These meetings, de
signed to meet the special needs of the modern commercial hog 
grower, attracted more than 200 producers. 

District in-service beef and swine meetings, held during the early 
spring, brought extension agents up-to-date in latest animal pro
duction practices and techniques of management. 

Swine evaluation by production testing methods continues to 
increase and improve performance for South Carolina herds. 
The Evaluation Center at the Sandhill Experiment Station has seen 
a continuous increase in daily gains and feed conversion. Purebred 
producers are not only testing but are purchasing more tested herd 
sires for their own use. Results, when applied, have been effective 
in improvement. 

A swine on-the-farm test program has been initiated with five 
herds presently on test. Records are being processed by computer 
terminal operation from the Sandhill Station. Turn-around time is 
fast and the information is available for the producers' use within 
one week. 

Beef Program: In late winter and early spring of 1976, animal 
science extension-in cooperation with county extension workers, 
area livestock agents and beef producers-initiated demonstrations 
with the growth-promotant Zeranol ( RALGRO®) in suckling 
calves. These demonstrations were conducted in 29 herds in 18 
counties and involved 961 calves. The treated (implanted) heifers 
gained 16.5 pounds more than their unimplanted counterparts in 
118 days, or 9.2 per cent faster; the implanted steers gained 13.3 
pounds more than their unimplanted counterparts in 113 days, or 
7.4 per cent faster. This amounted to increased gains of .117 pound 
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per day for steers and .14 pound for heifers. As a result of these 
demonstrations, many beef producers implanted all their commer
cial suckling calves this year. This is expected to be a routine prac
tice with non-breeding commercial calves. 

The South Carolina Beef Cow-Calf Handbook, planned and pre
pared by specialists in the Southern region, was made available to 
the public in the spring of 1977. It includes 40 fact sheets with an 
updating service to extend at least five years and will eventually 
contain about 80 fact sheets. 

The performance testing program continues to grow. Last year 
131 producers from 33 counties entered the program with 4,711 
calves weighed and graded. 

Agricultural Engineering 
A Peanut Production and Harvesting Field Day was conducted 

at the Sumter Agricultural Development Project and provided pea
nut growers the latest production information available. More than 
150 people attended. 

Fertilizer spreader clinics, held in three locations in the State, 
illustrated the problems associated with improper distribution of 
fertilizer from bulk spreaders and methods by which the distribu
tion could be improved. 

A series of irrigation meetings and demonstrations conducted 
throughout the State point out the growing interest in irrigating 
South Carolina farm land. An irrigation demonstration at the Sum
ter Agricultural Development Project is a continuing effort. A series 
of tours to an adjoining state enlightened farmers on methods and 
benefits of irrigation. 

Much attention has been given to energy conservation problems 
at all levels of public service organizations and industry. The Clem
son Cooperative Extension Service has a long history of involvement 
in educational and action programs to reduce energy needs for 
household heating. In the immediate past much attention has been 
devoted to promoting and developing a capability for using solar 
energy in household heating. A house plan with a warm air solar 
heating system has been developed by the Rural Housing Research 
Unit located at Clemson. This plan is being introduced and distrib
uted nationwide. 

The energy crisis of 1973 seems to be developing into as signifi
cant a benchmark for housing as Sputnik was for science. Since 1973 
the pattern of housing concerns has centered on reconditioning for 
energy efficiency. Escalating construction costs have directed con-
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siderable attention to remodeling existing homes to meet new needs 
and designing new homes for energy efficiency. Thus, the major 
activity of the year has been energy conservation in housing through 
new design, new construction procedures, reconditioning existing 
homes and managing for effective energy conservation. 

Dairy Science 
The three most important highlights in dairy science the past year 

include: 

Urban 4-H Dairy Science Program-In May HY77, dairy exten
sion personnel presented a series of talks to city school youngsters 
in three schools. These children in grades four through seven were 
given information on how milk is produced in South Carolina; how 
milk is made and produced by the cow; how milk is processed and 
pre-tested; nutrients milk contributes to human diet; and the im
portance of the dairy industry to South Carolina. More than 700 
students were involved in the 23 sessions. 

Dairy Labor Training-The size of dairy farms and the tech
nology needed to operate them is increasing, making better trained 
dairy farm labor imperative. A cooperative effort between Orange
burg-Calhoun Technical Education Center and dairy extension per
sonnel resulted in a dairy labor training school taught at Orange
burg-Calhoun TEC during the fall and winter months. Some 19 
people from dairy farms in Orangeburg, Calhoun and Bamberg 
Counties attended. This school was so successful dairymen of the 
area have asked that it be repeated and an additional school be 
started for dairy herdsmen. These schools will run 8 to 10 weeks 
with two, 2-hour sessions each week. 

Artificial Insemination Refresher Training Sessions-A majority 
of the dairy cattle in the State are bred artificially each year, but in 
making the change from natural service to artificial breeding, some 
efficiency has been lost. It is optimum for dairy animals to have a 
calf each year, but the average for the past few years has been a 
calf every 14 months. 

In an effort to overcome this problem a series of three, 2-hour 
sessions were offered to dairymen through County Extension offices. 
Discussed was semen handling, breeding technique and manage
ment practices related to reproductive efficiency. 

Entomology-Economic Zoology 
Cotton pest management continues to grow in popularity with 

well over 50 per cent of the state's acreage in scouting programs. 
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Growers recognize that pest management saves money while main
taining good yields. During 1977 extension entomologists helped 
carry out an emergency program for the use of several new cotton 
insecticides to control outbreaks of cotton bollworms. 

Extension entomologists hope to develop a successful pest man
agement program for alfalfa, using primarily biological control with 
parasites of the alfalfa weevil. If this program is successful, alfalfa 
could make a comeback as a forage crop for South Carolina. 

Department entomologists have played an important role in 
pecan orchard rejuvenation and expansion in the past year. Im
proved insect control practices and new insecticides are important 
aspects of this program. With peaches, new pest control manage
ment techniques were developed which have helped growers ob
tain better control and reduce costly insecticide applications. 

Tobacco, South Carolina's leading money crop, received renewed 
emphasis with the assignment of an extension entomologist at the 
Pee Dee Station. In addition to regular insect control programs and 
grower assistance, this specialist continued the 1976 tobacco resi
due program which has already pinpointed the few problem areas 
that existed. This year's program should reveal progress in reducing 
residue levels in tobacco. 

Extension entomology actively supports urban people with their 
pest problems in the home and on valuable ornamental plants. Plant 
clinics held throughout the State were well attended and hundreds 
of insect problems handled. Many homeowners received assistance 
with the structural insect problems such as powder post beetles, 
wood borers, and termites. 

Pesticide certification has been an outstanding success. During 
1976 more than 1,000 commercial and 6,000 private applicators were 
trained. Nine training schools were held for commercial applicators 
and dealers and more than llO county sessions were supported. This 
program will continue as long as necessary to meet the requirements 
of state and federal laws on application of pesticides. 

Extension wildlife programs continue to grow as wildlife spe
cialists are called upon for consultation in game management, pest 
animal control, aquatic weed control, fann pond management and 
fish bait propagations. Highlights of wildlife extension activity in
clude the beaver management program and farm pond manage
ment. Beavers have become a real problem in recent years to land
owners. Cooperative clinics with the South Carolina Wildlife and 
Marine Resources Department were held for landowners and other 
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interested parties. Farm pond management clinics trained farmers 
and county extension staffs during 1976. 

Food Science 

Food science extension efforts emphasized improving the effi
ciency of commercial food processing systems and reducing waste 
discharges. 

Specialists conducted 33 days of successful demonstrations at 
selected food processing plants. These efforts included reorganizing 
a processor's tomato line which resulted in a 50 per cent reduction 
in labor costs. Additional benefits were realized with improved 
product acceptability and a reduction by one half of the volume of 
waste water discharged. Other improvements include increasing the 
shelf life of finished cuts and ground beef by four days by spraying 
beef carcasses with chlorinated water and identifying potential 
sources of spoilage organisms in soft drink and peach operations. 
Outlining the economical infeasibility of preparing dried meal from 
the wastes of small catfish dressing plants prevented an unneces
sary capital expenditure. 

Some 35 on-site technical assistance visits to the state's 22 com
munity canneries resulted in recommendations for updating equip
ment installations and improving operating procedures for preserv
ing home grown produce. These suggestions should eliminate food 
spoilage problems experienced by several canneries in the past and 
should improve product quality. Improvements may eventually 
mean more gardeners will take advantage of the facilities. 

Forestry 

Forestry extension has been involved in a cooperative effort with 
Agricultural Economics to develop an acceptable procedure for as
sessing agricultural real property for tax purposes. When fully de
veloped, this procedure will enable the South Carolina Tax Com
mission to implement the agricultural fair market value provisions 
of the new tax law. 

Data compilation and publication has been a principal forestry 
extension activity. Valid data forms have been developed in coop
eration with state and federal agencies, forest industries and private 
firms. The new forms of data are now being accepted and published 
in publications such as the "cash receipts" bulletins of the South 
Carolina Crop and Livestock Reporting Service. Another "first" was 
the release of a county forestry fact sheet for each county. Plans 
are to continue to update the data base and publish current county 
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forestry fact sheets periodically. Techniques for achieving this ob
jective are in the planning stage. 

Training sessions were held at various locations throughout the 
State for forest landowners, practitioners and the general public. 
Examples include a pesticide certification workshop for practitioners 
in Columbia, a marketing program for landowners in Lancaster, a 
prescribed burning meeting for landowners and practitioners in 
Manning, a log and lumber grading workshop at Clemson, and a 
reforestation meeting for landowners in Lexington. A new audience 
for workshops was established when the Soil Conservation Service 
requested sessions for their field personnel. Training sessions for 
this audience will be held periodically on a variety of subjects. 

Horticulture 
Extension horticulture assists commercial growers, processors, 

home producers and suppliers of fruit, vegetables, ornamental 
plants and turf. The unit strives to accomplish its goals primarily 
through group workshops and field days, although considerable 
consultation also is required. 

Workshops were held in all subject areas. Short courses for nur
serymen, greenhouse operators and grounds maintenance personnel 
reached more than 450 producer-businesses. Field days for peach 
and pecan growers were well attended. The joint Georgia-South 
Carolina Apple Meeting, held in Greenville, was quite successful. 
Vegetable and ornamental classes were held on a county basis both 
by county staff and specialists. A total of six conferences were con
ducted for commercial turf managers and producers. Plant prob
lem clinics at Columbia, Spartanburg and Conway assisted more 
than 15,000 residents with diagnosis and cure of home-related plant 
problems. Extension horticulture participated with the South Caro
lina Agricultural Experiment Station to conduct a full day vegetable 
garden and turf demonstration and workshop at Clemson attended 
by more than 700. 

Extension horticulture conducted demonstrations on soil mixes, 
fertilizers, herbicides and soil amendments for nurserymen. A pecan 
rejuvenation demonstration was held at Horrell Hill near Colum
bia. It is a continuing demonstration site used by several depart
ments. Another interdisciplinary demonstration was designed to aid 
growers in the control of pole bean root rots. Turf demonstrations 
included overseeding and herbicides at six locations. 

A pilot pest management project to improve management of 
peach tree short life has been expanded from Edgefield County to 
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include Aiken, Saluda, and Lexington counties. The project now 
includes 55 commercial growers and approximately 12,000 acres of 
peaches. Grower awareness and application of short life manage
ment practices have sharply improved as a result of this project. 

A program initiated for certification of peach nursery stock will 
supply commercial nurserymen peach budwood and seeds which 
are true-to-name and free of virus diseases. This program should 
become self-supporting through sale of budwood and seeds. Surveys 
show strong grower support for the program. 

Plant Pathology 

Efforts over the past five years to assist peanut growers have re
sulted in grower organization of a State Peanut Board and an an
nual statewide peanut meeting. Many new pesticides for peanut 
disease control were evaluated and demonstrated as show-and-tell 
projects. Average peanut yields are increasing. 

Efforts to help peach growers control the serious bacterial spot 
disease has resulted in the Environmental Protection Agency's clear
ance of the bactericide Terramycin. Extension pathology led in this 
effort. The pest management project for peaches and the 10-point 
program for controlling peach tree short life have been successful. 
The peach disease control program was amended to take care of a 
benomyl tolerant strain of the brown rot fungus. 

Test demonstrations have shown growers the need for approved 
application techniques for granular nematicides for field and vege
table crops. This is an important cost cutting program involving 
more efficient use of these pesticides. 

Poultry Science 

From a commercial standpoint, poultry represents approximately 
$125,000,000 per year income for South Carolina. Added to the sev
eral hundred South Carolinians involved in the commercial industry 
are thousands of hobbyists, backyard producers, interested con
sumers and youth. 

Extension poultry provides programs to all these interests inform
ing them of new technology and basic facts concerning the various 
species of animals. Meetings, demonstrations, in-service training, 
mass media and personal contacts accomplish the task. 

Forty years ago most poultry were grown in flocks of 300 or less. 
Today most commercial egg and broiler producers have more than 
30,000 birds on their farms with the average egg producer provid
ing eggs for more than 22,000 people. The average broiler producer 
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provides broiler meat for about 16,000 people. Vast improvements 
in breeding, nutrition, housing and disease control have been neces
sary to produce these quantities. Management techniques have be
come more sophisticated. Extension specialists work with a limited 
number of integrated companies rather than hundreds of individual 
producers. 

A statewide committee on poultry fly control has been formed and 
includes members from poultry science extension, entomology ex
tension, agricultural engineering extension, S. C. Department o£ 
Health and Environmental Control and the poultry industry. The 
committee has established goals, held fly control meetings and de
veloped literature which has been placed into the hands of state 
poultry producers. 

Poultry science and animal science specialists have cooperated in 
studying and demonstrating the feasibility of ensiling poultry waste 
and feeding it to livestock. Several feeders are involved in the pro
gram and report excellent results. 

At the request of county personnel, the 4-H embryology project 
was presented as a demonstration to the students of three Charles
ton County schools. Several hundred youth not normally affiliated 
with active 4-H programs were reached through these demonstra
tions. To date some 2,000 youth have been involved in this program. 
Three additional counties have requested in-school embryology 
programs for next year, with a return program for five Charleston 
schools. 

Production-Marketing Economics 
Providing a flow of updated information to farmers, extension 

agents, agri-business interest and the public about the agricultural 
situation and outlook is a basic function of extension's production
marketing unit. 

Specialists made outlook presentations for producers, credit 
agencies and agricultural organizations. Two special outlook edi
tions of Palmetto Economics were published and press releases and 
other media presentations prepared for extensive dissemination of 
outlook material. 

More than 30 issues were released of three new publications: Ex
tension Report, Management Marketing Memo and Outlook Up
date. These concise reports , containing management and marketing 
tips as well as interpretations of economic trends are distributed to 
couu-:y extension personnel to help them pass along current infor
mation to clientele. 
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Three county management-marketing workshops emphasized 
decision-making in production. Marketing alternatives were pre
sented to help producers integrate the overall production-marketing 
decision process. Six county marketing-management workshops em
phasized marketing decisions and included refresher training in 
production decisions. 

More than 100 key agricultural lenders participated in workshops 
emphasizing the lender's role in producer marketing decisions. 
Other programs conducted at the county level focused on produc
tion and marketing factors for farm interests. 

A team approach is often the most effective educational tool. The 
group had a major multidisciplinary role in state, district, and 
county meetings for cotton, corn, soybean and livestock producers. 
Five area tobacco meetings held in conjunction with other agencies 
explained changes in tobacco grading standards and emphasized 
quality practices. Programs with animal science, agronomy, and 
agricultural engineering faculty were presented to several livestock 
and crop production groups. The team approach has been particu
larly effective for special needs. 

Tax Management: Tax management and tax preparation are two 
important educational activities. Income and estate taxes are par
ticularly important to South Carolinians. The agricultural economics 
extension group organized and helped present several tax schools. 
About 600 tax preparers enrolled in the Farm and Small Business 
Income Tax School offered at four locations. Staff members wrote 
several articles, leaflets and news releases dealing with taxes. 

Family Money Management: Better family money management 
has been crucial during recent periods of inflation and unemploy
ment. Computerized family budgeting assistance has been offered 
to South Carolina families to help them meet economic pressures. 
Much of the computer work was conducted at shopping malls to 
take advantage of heavy consumer traffic. An estimated 2,000 fam
ilies used this educational service, made possible through a grant 
from the Federal Extension Service. 

Fifteen other states have begun to use the computer programs 
developed at Clemson; others are interested in the Clemson work. 
Clemson workers have been asked to conduct a workshop for states 
in the Western Extension Region to help those states use our ma
terials and computer programs. 

Marketing Information: The Marketing Information Center, a di
vision of Production-Marketing Economics, provides marketing in-
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formation to the fruit and vegetable industry through reports issued 
prior to and during harvest. Also, there is currently much interest 
in direct marketing of farm products. Through a variety of means, 
educational material is made available to cities, counties and indi
viduals who want to market farm products directly. Furthermore 
the staff coordinates and distributes a weekly fact sheet on timely 
marketing information for all crops and livestock. The demand for 
this Marketing Highlights report doubled during the past year. 

Enterprise Budgets: The computerized budgeting system is a 
major asset of extension Production-Marketing Economics. All field 
crop and vegetable budgets for the past year were published from 
this system. With rapidly changing input prices for agriculture, 
Clemson's budgets have been updated for producers to use in plan
ning. Biannual beef cattle reports containing outlook and budget 
information were also prepared. 

Reaching Extension Clientele: Many potential extension clients 
live in urban areas and shop at shopping malls. A new project, ini
tiated to place a "mini" extension office in the Dutch Square shop
ping mall in Columbia, is an effort to find better ways of reaching 
more people with effective educational programs. The target open
ing date is October 1, 1977. The experimental extension office, with 
emphasis on taking programs to where people can shop for both 
goods and ideas, will be the first in the United States placed in a 
high traffic shopping mall. 

Financial Management: Financial management became an im
portant and distinct component of the educational program during 
the past year. Relationships with credit agencies throughout the 
State were strengthened; workshops on loan decisions and lender
related marketing strategies were presented to Farmers Home Ad
ministration and Farm Credit System personnel. A major effort in
volved encouragement of agricultural lending by banks, a sorely 
needed activity in South Carolina. Workshop activity for major 
bank personnel, along with their branch and correspondent repre
sentatives, was begun. Bank officials have responded by making 
policy changes and becoming more involved in agriculture-related 
organizations and activities. As an indication of this interest, non 
real estate farm lending has increased 19 per cent in the past year 
while farm real estate outstanding increased by 14 per cent. 

Capital and credit management training for individual producers 
was expanded through the use of county financial management 
workshops, one of which was presented in each of the state's exten-
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sion districts. Personal counseling, offered in response to requests 
by individuals and credit institutions, increased. Frequently this 
counseling involves a computerized interdisciplinary approach. 
Efforts also began on personal financial management for low income 
and non-farm rural residents. 

Management Training for Small Business: Management training 
programs for small business firms and cooperatives were conducted 
in five counties under a special project funded by The Rockefeller 
Foundation. The program reached almost 200 managers and em
ployees of these organizations-mostly minority group people with 
limited access to modern technology and markets. The instructional 
procedures emphasized basic management and bookkeeping sub
jects in a 20-hour program with weekly classes in local areas. 
Charleston, Sumter, Chester and Walterboro were the sites covered 
this year. 

The same program arranged special subject seminars of four to 
six hours duration to address specific managerial problems of minor
ity-owned and operated cooperatives. Six of these seminars were 
held during the year, involving about 100 participants in Charleston, 
Beaufort, and Orangeburg counties. The program has been instru
mental in enabling us to reach a difficult group of disadvantaged 
people who are not usually served by the regular extension program. 

Grain Grading and Handling: Grain quality determination is a 
major concern to many grain dealers. One school, held as a state
wide seminar, attracted llO participants. Another of special interest 
was held for 22 participants in Charleston and 18 private sessions 
on special problems were presented in response to individual 
requests. 

Extension Home Economics 
Extension home economics extends home economics resources of 

a land-grant university to citizens throughout South Carolina. Edu
cational programs are developed and implemented to help families 
and individuals acquire and use knowledge and skills necessary for 
improving their quality of life. Programs are designed to meet the 
expressed needs of the state's citizens. 

Major efforts are designed to give leadership to statewide exten
sion home economics activities and to support the 46 county exten
sion home economics programs. 

Following are some of the highlights of some of the extension 
home economics programs during 1976-77. 
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Extension Home Economics Program Planning, 
Objectives and Evaluation 

Long-range state objectives were formulated in order for exten
sion home economics programs to meet the needs of the people in 
South Carolina. When the objectives committee, composed of rep
resentatives from state, district and county staffs, began their work, 
it was evident that participation was needed from every extension 
home economics professional. All extension professionals were 
trained in Management By Objectives. The committee utilized in
formation from county personnel to establish the following long
range objectives: 

• 334,651 South Carolina families/individuals will apply man
agement processes in the utilization of resources and the de
velopment of skills to achieve personal, family, social, economic 
and environmental goals by September 30, 1982, at a cost not 
to exceed 39,063 mandays. 

• 103,595 South Carolina families/individuals will exhibit prac
tices which lead to physical, emotional and social well-being 
by September 30, 1982, at a cost not to exceed 134,093 man
days. 

• 48,310 South Carolina families/individuals will understand con
cepts and practice skills in human development, child care and 
interpersonal relationships by September 30, 1982, at a cost 
not to exceed 3,659 mandays. 

• Volunteer leadership in South Carolina Extension Home Eco
nomics adult programs will increase 100 per cent by Septem
ber 30, 1982, at a cost not to exceed 3,511 mandays. 

For the next five years, all county and state plans of work will be 
based on these four objectives. 

Child Development and Family Relations 
This area is widening its scope to serve more families and com

munity programs. While maintaining programs for traditional 
groups, it is reaching a broader audience than in past years. 

The newlywed and newcomer packet programs are being con
tinued by many home economists and serve as useful get-acquainted 
tools for Extension and usually lead to further clientele participa
tion. Additional programs with young families include value clari
fication, family communication, children's play and toys and child 
development. 
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Parents of young children and child-care workers participate in 
parent education through Head Start, parent groups, newsletters 
and group meetings. Many home economists also develop letters 
for professional and volunteer child-care workers. 

Several family life seminars were conducted. Extension home 
economists are planning programs and seminars on death educa
tion, once an ignored topic but now a concern of many people. 

Youth with special needs participate in classes for potential drop
outs, in youth leadership workshops, preparation-for-marriage les
sons, babysitting classes, family relations group sessions, family life 
essay contests and camp counselor training programs. 

Extension home economists help coordinate community agencies 
in assisting families through local resources. As a result, several in
teragency planning councils have been formed and are aiding in 
planning programs to meet the needs of their communities. 

Radio, newsletters and news columns with messages for different 
age groups are used in every county. 

Clothing and Textiles 
Economy and energy conservation were the major concerns in 

many clothing programs. Extension news articles, radio programs 
and special classes stressed ways of extending the wardrobe and 
provided advance forecasting of coming styles and colors so fam
ilies could take advantage of end-of-season sales. Learning to make 
clothes and make them look professional continues to be in demand 
and enables families to extend clothing budgets. A series of publi
cations were developed to expand clothing construction techniques 
beyond the beginning series developed the previous year. Training 
and visuals were provided extension home economists. Energy con
servation was promoted through mass media and two leaflets. Sea
sonal leaflets created an awareness of clothing that promotes the 
greatest conservation of energy. 

Flame retardant nightwear for children brought many consumer 
questions on the TRIS matter. Specialists provided county staffs 
with information on the subject to guide consumers when buying 
or caring for flame retardant nightwear. 

Extension and other home economists participated in a pilot train
ing program on laundry products, equipment and techniques. The 
program was conducted through closed circuit television with a 
telephone hook-up for questions and immediate answers. Programs 
on stain removal and care of flame retardant nightwear provided 
home economists information to assist with consumer questions. 
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This was a multidisciplinary program with other extension home 
economics faculty members and a faculty member from Winthrop 
College. 

Getting the most for your money is of interest to all consumers, 
especially parents of young families. Two new publications were 
developed on what to consider before making clothing purchases, 
one on maternity clothes, the other on buying clothes for the 6 to 
12-year-old. 

Expanded Food and Nutrition Education Program 
The Expanded Food and Nutrition Education Program (EFNEP) 

is an integral part of the Cooperative Extension Service Home Eco
nomics and 4-H Youth Programs. EFNEP is designed to reach low
income audiences and to help them improve their dietary level and 
to become more efficient users of available resources. Program funds 
are earmarked, so guidelines are restricted to include only the teach
ing of foods and nutrition and related areas to the enrolled program 
families and youth. EFNEP consists of an intensive education on 
an individual or small group basis, conducted by extension para
professionals and/ or volunteers trained and supervised by extension 
professionals serving low-income families and youth. 

On August 3, 1976, Extension Committee on Policy ( ECOP) ap
proved revised policy guidelines for conducting the program. With 
these revisions, adjustments and evaluations were necessary in the 
state program. All 18 counties in which EFNEP programs are con
ducted were visited between October 1, 1976, and April 15, 1977, 
by the EFNEP coordinator to review these guidelines and explain 
their implications to the South Carolina program. 

During the fiscal year all EFNEP counties were given individual 
training on how to use a new progression model. Since that time 
program assistants have been converting all family records to this 
system. 

Within the past few months all counties have recruited and 
trained for vacant program assistant positions. Also in April 1977 
a two-day training session was conducted for the program assistant 
group leaders (PA-GL) who had been employed in 1976-77. This 
concept was piloted in six counties in 1975 and its success prompted 
the approval for expansion to all counties this year. The PA-GL 
position in the county program gives more individual support to 
each program assistant, while focusing on efficiency of the home 
economist's time and energies. Program assistant group leaders con-
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fer and work with other program assistants one-half of their time 
and devote the rest of the time to work with their own program 
families. 

Counties have been encouraged to involve graduated homemakers 
in the ongoing extension programs. In some cases these homemakers 
have continued to meet in groups, some of which have been orga
nized into Extension Homemaker Clubs and/ or special interest 
groups, thereby becoming recipients of all extension home eco
nomics subject areas. A large number of 4-H EFNEP youth also 
participated in the regular 4-H events and activities. Several of the 
4-H EFNEP youth were in state 4-H competition this year at State 
Conference. One county had 3 finalists. 

A special4-H EFNEP camp, now an annual event, has succeeded 
in accomplishing many educational and social goals of the program. 
The 1977 camp had an attendance of 309 campers and 22 volun
teer leaders, plus county and state professional staff. It was the first 
time the camp had participated in the U. S. Department of Agri
culture's Summer Feeding Program which enabled the camp to re
duce fees to a nominal amount and allowed more EFNEP youth to 
attend. 

In South Carolina the adult phase of the program is in operation 
in 18 counties; the youth phase is in 17 of these counties. Some 
53,567 homemakers, representing about 241,248 family members, 
have benefited from the program from its inception in 1969 through 
March 1977. As of March 31, 1977, 4,121 homemakers were en
rolled. During the year the youth phase section of the program 
reached 4,265 youth, 1,207 of whom were new to the program. A 
total of 515 volunteer leaders worked with the Expanded Food and 
Nutrition Education Program during the year. 

Food Nutrition and Food Preservation 
Gardening and food preservation are major methods for families 

to improve diets and stretch budgets and also serve as two of the 
most popular hobbies. Many families are growing and preserving 
food for the first time, while others need update information. In 
response to this need a food preservation handbook and leader 
training materials and kits were developed and provided each 
county. The handbook includes a home-study course, mass media 
materials and a question/ answer section. Additional information on 
preservation of fruits and vegetables was included in a tabloid pub
lication, Garden Manual, with which the food-nutrition specialist 
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assisted. One hundred thousand copies of the manual were printed 
and distributed throughout the State in early spring 1977. Responses 
indicate that families found the publication to be highly effective in 
both food preservation and gardening. 

Another accomplishment was the completion of one-concept, 
easy-to-read leaflets in 11 areas of food preservation. These leaflets 
improved and replaced previously used canning and freezing 
bulletins. 

One of the major accomplishments in food nutrition, the exten
sive use and positive results of the six-lesson home-study course, 
"Preschooler vs. Food," was conducted in 38 counties and benefited 
many young mothers and preschool children. These lessons, empha
sizing what and how to feed the preschool child, were used by ap
proximately 1,200 mothers. 

Family Resource Management 

To meet the needs of local clientele more adequately, state and 
county staff members worked together to develop a series of leaflets 
on "Money Talks." These leaflets cover 15 different topics relating 
to the family's income and outgo. Topics range from food, clothing 
and housing to consumer rights and responsibilities, transportation 
and cost of child rearing. These publications are designed to be 
mailed to clientele on a regular basis to help individuals improve 
the use of their resources. 

An interdisciplinary team from the Clemson Cooperative Exten
sion Service including family resource management, housing and 
equipment, clothing and textiles, and an equipment specialist from 
Winthrop College, produced two 2-hour training sessions on laun
dry appliances, products and procedures. This training session was 
broadcast over closed circuit television from the ETV studio in 
Columbia to state technical education centers where home econo
mists viewed the program. Participants included county extension 
home economists, high school home economics teachers and utility 
home economists. In addition to the taped information, participants 
received resource packets to aid them in presenting programs at the 
local level. 

Home Furnishings 

Strong emphasis is being given statewide to increasing the num
ber and the effectiveness of volunteer adult and youth leaders. 

A task force of extension personnel and volunteer leaders devel
oped a plan for an intensive thrust toward 4-H leadership in South 
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Carolina. To support this aim a home furnishings specialist and an 
associate county home economist developed a seven-lesson series 
on "24 Hour Room Service." The series is designed to stimulate 4-H 
club members' interest in improving their home environment, to 
develop an appreciation of good design and to demonstrate their 
ability to apply principles of good design as they make improve
ments in their home. 

This series was conducted as a pilot project in Spartanburg 
County with 375 in-school4-H members participating. With packets 
which were prepared and distributed at the beginning of the series, 
leaders were able to provide assistance to club members and re
mind them of the purpose of the next lesson. Leaders used home
work assignments to provide extra interest and emphasis on 4-H 
work. Participants gave a total of 779 demonstrations during the 
year. Some 200 of the 375 4-H members involved in the series turned 
in 200 high quality 4-H record books to the home economist. One
half of these received pins for excellence. 

As a result of wide acceptance of this pilot program, in-service 
training in the implementation of this series was given to a home 
economist from each of the 46 counties. To supplement teaching 
materials, 10 leaflets have been developed and printed by the home 
furnishings specialist. 

Housing and Household Equipment 
Emphasis on energy conservation has increased as individuals 

and families make efforts to utilize resources more efficiently. Ex
tension personnel have prepared and presented energy conservation 
information through mass media, special interest programs and club 
meetings. Two programs, one for middle income groups-"W eath
erizing the Home," and one for low income groups-"Save Energy, 
Save Money, Weatherize Your Home,"-have been used throughout 
the State. These programs as well as a series of newspaper articles 
offer practical techniques which families with varying resources can 
employ to conserve energy and use monetary resources better. Other 
programs in energy conservation have stressed the use of small 
household appliances instead of large home appliances. 

Fires are a very destructive force in South Carolina homes. In 
addition to property loss, death and injury to inhabitants often re
sult. A special leader lesson on "Fires in the Home," including lesson 
content and visuals, was made available and used extensively by 
Extension Homemaker Clubs throughout the State. 
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4-H and Youth Development 

Scope of Activity 
No single Cooperative Extension Service concept or program is 

more widely known or recognized than 4-H. The technique of or
ganizing young people into clubs through which extension programs 
can help youth gain practical knowledge and skills in agriculture, 
home economics and related areas was one of the early innova
tions in education, and it succeeded admirably. 

4-H projects, strictly rural in the early days, have been diversified 
to appeal to teens in the urban areas as well. 4-H clubs provide 
opportunities to learn activities, enhance personal development 
through project work and to establish a formal vehicle for adult 
involvement. Many clubs join in constructive community projects. 

In addition to clubs, 4-H uses many other means of meeting the 
needs of youth. Learning opportunities are provided through in
formal special interest groups, camps, educational television and 
tours. 

In 1975-76, a total of 101,742 youth participated in 4-H activities, 
70,000 in organized clubs, 15,685 through educational television, 
7,871 through the Expanded Food and Nutrition program, and 865 
in the 1890 Program. 

Following are some program highlights. 

Volunteer Leadership Development 
Volunteers are the key to expanding and improving the 4-H pro

gram. Some 1,345 adult volunteer leaders gave time and eff01t to 
the 4-H program in 1976. Some 756 youth also served in leadership 
roles. Extension hopes to increase the numbers of volunteer leaders 
and is delineating new volunteer roles in the youth program to en
courage more participation. 

County extension workers are learning skills necessary to in1ple
ment a volunteer-led 4-H program. Materials for training volun
teers are being secured and multi-county leader training sessions 
held across the State reached more than 300 volunteers. Some 7 4 
leaders attended a one-day forum at Clemson. 

4-H Camping 
A statewide effort is being made to increase 4-H camp attendance, 

develop new programs and improve camp facilities. In 1976, 4,326 
4-H members attended camp for one week. Special interest camps 
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were held in the areas of dairy, conservation, electric, horse, com
munity resource development and expanded food and nutrition. 

Major improvements have been completed on physical facilities 
at Camp Long and at Camp Bob Cooper. 

Citizenship Shortcourse 
Thirty-six 4-H members from 15 counties explored current issues 

and democracy in action during a citizenship shortcourse in Wash
ington, D. C. They studied the free enterprise system, energy re
sources and use, community development and responsibilities as 
citizens. Headquarters was the National 4-H Center where South 
Carolina delegates participated with 4-H teens from 12 other states. 

State 4-H Teen Leader Retreat 
The State 4-H Teen Leader Retreat held at Camp Long provided 

opportunities for members to explore personal concerns relating to 
values, attitudes, health and careers, and to further develop skills 
to use leisure time wisely. Some 166 teens from 38 counties partici
pated in the training which was designed to prepare them to teach 
selected skills to others in their home communities. 

State 4-H Conference 

The 14th annual State 4-H Conference was held at Clemson Uni
versity this year, with more than 550 members and agents attending. 
The youths met with subject matter specialists for educational train
ing in more than 40 program areas. They had an opportunity to see 
a bicentennial drama, participate in recreation programs and to be 
recognized for outstanding accomplishments. 

4-H record books were judged and awards given for blue, red 
and white ribbon placings. State winners also were announced. 

A 4-H Leader Forum was held during the week, with 66 volun
teer leaders and 7 program assistants from 24 counties attending. 
Leaders also were given information on various project areas and 
low cost crafts. 

Community and Resource Development 

Scope of Activity 

The Community and Resource Development ( CRD) program is 
designed to provide educational and technical assistance to groups 
interested in improving the level of services and quality of life in 
their communities and concerns problems requiring collective action 
to achieve a solution. The present focus of the CRD effort is en-
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vironmental improvement, leadership and problem identification 
surveys, community services, community facilities development, the 
provision of assistance pertaining to federal grant and loan pro
grams and coordination with other organizations and agencies in 
conducting effective community development activities. 

Major Emphasis 
The major emphasis of the CRD program involves providing 

information, education and technical assistance to support commu
nity development projects. These include the identification of com
munity problems and potential leaders; the organization of action 
committees; leadership training; and technical assistance in devel
oping services such as fire protection, water and sewer, recreation 
and health; environmental improvement planning for appropriate 
land use; and crime prevention. The major philosophy of CRD in
volves organizing people to act on local problems by promoting and 
developing their organizational and leadership skills. A variety of 
problems requiring group action can be addressed at the local level 
through indigenous leadership. 

Environmental Improvement 
County participation in the Governor's Beautification and Com

munity Improvement Program continues to increase. County com
mittee plans for litter clean-up campaigns, abandoned car and 
delapidated building removal represent a substantial component of 
the environmental improvement efforts, but concern with beautifi
cation through flowers, plants, trees, and other forms of vegetation 
indicate an increased awareness of the potential for improving en
vironmental amenities through visual enhancement. The program 
also helps prevent environmental degradation resulting from soil 
erosion, sedimentation and other sources of pollution-causing 
run-off. 

Leadership and Problem Identification Surveys 
South Carolina communities are becoming more aware of the 

need to augment their existing leadership resource base as the need 
to address community problems becomes more pressing. Problems 
arise from two conditions: dwindling population in some areas due 
to a lack of job opportunities, and increasing population in other 
areas creating a demand for additional services. In addition, federal 
and state regulations and requirements often require citizen involve
ment in assessing needs and assisting implementation. The existing 
reservoir of community leadership finds itself greatly taxed in at-
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tempting to respond to community needs. This situation, coupled 
with increased authority and responsibility on the part of local 
government through recently enacted "home rule" provisions, has 
brought about a growing demand for assistance in identifying com
munity problems and needs and in locating new sources of com
munity leadership to assist in addressing these needs. Extension 
CRD personnel have developed and are refining a process to aid 
communities seeking assistance and is being called upon with 
greater frequency to provide this service. 

South Carolina Community Development Association 
The South Carolina Community Development Association is an 

organization consisting of representatives from a number of agen
cies, organizations, and individuals concerned with community de
velopment. Its purpose is to improve communications, cooperation, 
and effectiveness of community development programs in South 
Carolina. CRD personnel were instrumental in the formation of this 
organization and continue to be an effective component in its 
activities. 

The Federal Assistance Programs Retrieval System 
CRD personnel instituted a computerized process through which 

federal grant and loan assistance program information applicable 
to specific development-related projects can be identified. Individ
uals, organizations and agencies seeking information through the 
system have to provide only certain basic information about the 
requester, the type assistance sought and the project location. With 
this information, CRD personnel are able to assess the system and 
generate a computer printout listing the various federal grant 
and/ or loan programs available. To date requests for assistance 
have come from a variety of sources including local community 
development groups; local, county, and state agencies; govern
mental units; planning and development commissions; and other 
universities. 

Community Services and Facilities 
CRD personnel have produced significant educational informa

tion on a variety of community services including countywide fire 
protection, emergency medical services and rural water systems. 
Activities have included publication of a brochure on countywide 
fire protection, articles and other information underlining the need 
for emergency medical services, and publication and disb·ibution 
of information discussing the process involved in establishing rural 
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water systems. CRD personnel are continuing to assist in the de
velopment process for establishing a Human Resources Campus 
for Williamsburg County which will house the county's major health 
and social service agencies. 

1890 Extension Program 
Scope of Activity 

The primary aim of the 1890 Extension Program is to provide 
educational training for enrolled low-income families in youth 
development, family living and community resource development. 

Programs conducted by South Carolia State College in coopera
tion with the Clemson University Extension Service provide educa
tion and outreach to segments of the population not in touch with 
traditional uplift programs. 

Gardening Project 

A small farms and urban gardeners program was initiated in 
Anderson County with approximately $56,000 allocated for the 
program during 1976. All funds have been designated for limited 
resource families. 

An increased number of 1890 program families are producing 
quality vegetables in excess of home consumption needs. They 
utilize a local community market, constructed by Anderson County, 
to sell this excess and increase the family income. This demonstra
tion model shows considerable promise and will be expanded to 
other counties as soon as funds are available. 

Similar projects with small farmers exist in Georgetown, Hampton 
and Marlboro counties. On June 16, 1977, a Vegetable Garden Tour 
was held in Marlboro County, including 77 garden participants 
from five communities. 

Horne Economics Program 

Home economists introduced and provided new educational train
ing for hard-to-reach families who showed a willingness to improve 
the quality of life through creative and productive use of available 
resources. 

Home visits by paraprofessionals, group meetings, leaflets, dem
onstrations, tours, exhibits and community projects extended educa
tional programs. 

Community projects provided new education opportunities for 
some 300 limited resource families. Projects included bazaars, fair 
exhibits, quilting bees, sewing and canning clubs. 
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Rat Control Projects 
Rat control projects are being conducted in three phases-work

shops to teach living habits of rats and mice; instruction in how to 
kill existing populations; and demonstrations on how to minimize 
the environmental conditions conducive to rat growth and develop
ment. 

Through cooperation among county environmentalists and other 
officials in Georgetown, Hampton and Marlboro counties, 1890 
personnel successfully conducted three community-wide rat control 
programs. 

Anti-coagulant poison bait was used to kill rats in homes of some 
900 families in 10 communities. Test results revealed rat popula
tions were lowered to levels where their presence was not noticed. 

The rat control program was initiated in 1973 in one community 
of each of the four counties. In 1975 the program was expanded to 
6 communities in Hampton County, 3 in Georgetown, 3 in Marlboro 
and 1 in Chesterfield. An adequate countywide rat control program 
is established with a five-year goal ( 1973-1978). 

Summer Camps 
The sixth annual 1890 summer camping program, conducted at 

Camp Harry Daniels in Elloree, attracted 368 youths, ages 9-16, 
from limited resource families. 

The camp was operated as a model community with each partic
ipant assuming the role of someone who provides a community 
service. Camp counselors served as advisors. 

Camp activities are designed to enhance behavioral goals among 
youths, both socially and psychologically. Realizing recognition as 
an incentive to promote ideals of youths, ribbons and certificates 
were awarded for outstanding accomplishments. 

Special Programs 

Small Farmers and Limited Resource Families 
The Extension Service for more than six decades has been 

charged with the responsibility of translating scientific knowledge 
from university and Experiment Station research into useful applica
tion on farms, in homes and communities. Despite the fact that the 
number of farmers continues to decrease as size of operation in
creases, the small farm with limited incomes is still a way of life 
for many of the state's rural residents. Also, in many areas of the 
State an exodus back to the rural areas has resulted in some involve-
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ment with the soil by many people who lack a substantial income 
as well as knowledge in basic management including planning, soil 
preparation and fertilization, pest management, livestock manage
ment, and harvesting and marketing farm products. 

According to the latest available data about one-half of the farms 
being operated in South Carolina are grossing less than $2,500 
annually. Experience has shown that changes in managerial prac
tices by many of these farmers can be expected only by a more 
intimate contact than is provided through traditional extension 
programs. 

To increase the participation of small family farms in agricultural 
programs, extension's "Special Programs" developed projects in what 
may be termed as "low-income agriculture." Area agents ( profes
sional) and agriculture science assistance (paraprofessional), work
ing with county extension staff, developed projects involving small 
family farmers and low-income clientele in an effort to create more 
stable family enterprises by ( 1) providing technological assistance 
needed to improve efficiency, and ( 2) increasing incomes through 
efficient production and marketing systems. Special program com
mittees, made up primarily of clientele from limited resource 
families and agency personnel working directly with these families, 
helped extension personnel identify areas in which help was needed. 
Emphasis was placed upon the following activities involving small 
farmers and limited resource families: 

1. Demonstrations: 

(a) All-practice demonstrations of row-crops produced on the 
farm, utilizing the latest in scientific methods of produc
tion in such areas as fertility, herbicides, insects control 
and harvesting. 

(b) Swine feeding demonstrations for top hog markets and 
feeder pig production demonstrations for feeder pig 
market. 

2. The production and marketing of horticultural crops such as 
okra, beans, tomatoes and cucumbers. 

3. The production of home gardens on individual family and 
community bases in youth and adult programs. 

4. Providing educational information through personal contacts, 
tours, workshops and the media. 
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Newberry County 
Extension carries out a continuous program involving agriculture, 

youth, home-gardening, nutrition, physical fitness and clothing for 
the low-income farmers in Newberry County. 

Some 20 low-income families are reached in addition to those 
contacted through the youth program. Improved row crop yields 
and small grains with less insect and disease damage indicate 
progress for these families. An annual "Crops Production" meeting 
brings modern farming techniques to the low-income farmer as well 
as other fanners. 

These programs reached some 600 youth from low-income fam
ilies through activities such as the 4-H Achievement banquet and 
4-H Jamboree. Another five families were reached with the 4-H 
Poultry chain through which low-income members receive pullets 
to raise. 4-H' ers are encouraged to attend special events and to 
participate in county fair exhibitions. Members with special interests 
are visited regularly and given necessary assistance. 

Assisting low-income families with home gardening helps supple
ment food supplies while developin.g a sense of pride for the en
vironment. Some 60 low-income families were assisted in home 
gardening. Another 50 low-income families were assisted in CRD 
work. 

Clothing and physical fitness programs were developed to en
courage a sense of pride in personal appearance. Sewing classes 
and physical fitness and diet classes were successful. 

Approximately 230 families were reached through nutrition pro
grams designed to help family members become more aware of 
proper diets. 

Workshops, meetings, media and direct mail contacts are used to 
inform the public of the availability of the programs. 

Orangeburg County 

The scope of activities in Orangeburg County included shaping 
the future, food buying, using credit and food preservation. 

The "shape your future" program was conducted over a three
month period and reached 30 families. A part of the "Partners 
Program," designed to help young people having problems with the 
law, at home or in school, it encourages youth to understand the 
effects proper diet, exercise and body care have on appearance and 
personality. They are encouraged to share information with their 
families and others. 
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Families reached through food buying programs are making 
better use of food stamps and have learned shopping skills. Some 
157 people were reached. 

The 158 people reached through credit programs have a better 
understanding of interest charges, credit ratings, and where to get 
and how to use credit. 

More home gardens, more exhibits in county fairs and a greater 
number of requests for assistance resulted from food preservation 
programs. Some 95 people learned better methods of food preserva
tion. 

Vance Profect 

A special programs community project carried out in the Vance 
area of Orangeburg County includes swine production, vegetable 
production, gardening, soil fertility, drainage, 4-H pig chain, 4-H 
poultry chain and other miscellaneous 4-H projects. A special 
extension agent serves some 300 low-income families in the 10 
square-mile community. 

The swine project has been very successful, placing quality breed
ing stock on 15 farms. These farmers are now marketing feeder 
pigs and market hogs. 

More than 60 families were reached through evening workshops 
on home landscaping and home improvement. Home maintenance 
instruction was part of the program. 

Adult volunteer leaders and 200 EFNEP youth received lessons 
and personal hygiene kits put together by individuals, organizations 
and churches. Lessons were taught to program assistants and youths 
on home flower gardens. Some 300 young people planted bulbs, 
donated by the Greenwood County Beautification Commission, in 
their communities. 

Low-income CRD programs emphasized involving more dis
advantaged people in sanitation and beautification projects; in
corporating safety preparedness educational programs for dis
advantaged youth and adult groups; incorporating an educational 
program on disaster preparedness; improving the diets of youth 
and adults in low-income families enrolled in EFNEP; increasing 
volunteer leaders' knowledge of opportunities for youth and adults 
of EFNEP; encouraging low-income groups to produce home 
gardens and learn food preservation; and helping limited income 
families gain skills in landscaping and home improvement. 
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Greenwood County 
Greenwood County special projects involved low-income agricul

ture, low-income gardening, EFNEP clean-up, education and low
income CRD. 

As a result of the extension program many low-income farmers 
are using improved plant varieties; soil testing and improved live
stock management. Three men agents worked with some 35 low
income farmers during the year. 

The Extension Service conducts community garden sites for 60 
families in four areas and offers educational programs centered on 
helping people help themselves. Demonstrations during growing 
seasons provided examples of cultivation methods, pest manage
ment and harvesting techniques. Program aides teach families, on 
an individual basis, how to cook and prepare vegetables for freezing 
or canning. Families involved in the program have grown from a 
state of high dependency to one of independence and have devel
oped pride in their abilities. 

The Special Programs committee organized groups to beautify 
and clean up their communities by removing junk cars, dilapidated 
buildings and litter. Some 197 EFNEP youth in Greenwood got 
rid of trash and junk in their own yards and adjacent property in 
their neighborhoods. Ten youths cleaned up their surrounding 
neighborhoods and 20 others took part in a one day clean-up around 
public buildings. They also unloaded cars for people who brought 
items to a recycling site. 

Several programs designed for drop-outs or persons desiring 
training in special areas were carried out for several months at 
Piedmont Technical Education Center. Programs included house 
repairman, textile machine operators, production machine opera
tors, nurse's aide and welding. Food and nutrition workshops gave 
information to 130 people. Some 75 disadvantaged persons enrolled 
in one program and some are already working with new skills while 
others are completing training. 
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Appropriations for Extension Service 
1976-77 

State Appropriations 
Federal Smith-Lever 
Federal Resource Conservation and Development . . . . 

... $ 5,237,008 
3,593,895 

14,241 
1,611,104 

479,027 
64,410 

111,271 
51,456 

Federal Nutrition Fund . . . ...... . 
Federal Smith-Lever 1890 College 
Federal Smith-Lever Rural Development 
Federal Smith-Lever Cotton Project 
Miscellaneous Sales and Fees 

Total Appropriations .. .. .... . . . . .. . . .. . . ... . . . .... $11,162,412 

Expenditures by Object Classification 

1976-77 
Classified Employees . . . ... . .. . . . $ 4,316,599 
Faculty and Staff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3,659,115 
Graduate Assistants . . . . . . . . . . . . . . . . . . . . . . . . 16,959 
Students and Part-time Temporary Help . . . . . . . . . . . . . 156,814 
Fringe Benefits . . . . . . . . . . . . . . . . . 826,657 
Travel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,472 
Contractual Services . . . . . . . . . . . . . . . . . . 351,645 
Postage, Supplies and Materials 180,480 
Rents and Fixed Charges . . . . . . . . . . . . . . . . . . . . . . . 53,868 
Equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51,032 
Permanent Improvements . . . . . . . . . . . . . . . . . . . . . . . . . . 51,943 

Total Expenditures ............ . . .. . . . . . . . . ........ $10,279,584 
Balance Carried Forward June 30, 1976 . . . . . . . . . . . . . . 882,828 

$11,162,412 
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DIVISION OF REGULATORY AND 
PUBLIC SERVICE PROGRAMS 

L. H. Senn, Director 
This division of Clemson University operates several consumer 

protection-type programs that are closely related to the agricultural 
sector. The philosophy for having some regulatory-type programs 
at Clemson is that certain regulations can be enforced more effec
tively when strong educational approaches are used. Regulatory 
and Public Service Division personnel use this technique as a normal 
procedure. 

It maintains close coordination with the Cooperative Extension 
Service and the S. C. Agricultural Experiment Station and solicits 
their aid when additional educational and research efforts are 
needed. Strict enforcement is used only against recalcitrant of
fenders. 

The major objective of this division is to ensure consumers buying 
lime, fertilizers, pesticides and seed get the qualities indicated on 
tags or labels. It also enforces regulations of the Crop Pest, Bee 
Disease and Abandoned Orchards Acts and imposes quarantines 
when needed. 

The division was also given the responsibility for enforcing the 
new South Carolina Pesticide Control Act. During 1976 the South 
Carolina Agricultural Liming Materials Act was passed and enforce
ment responsibilities were given to the division. 

The following report highlights the activities of the division 
during 1976-77. 

Plant Pest Regulatory Service 

South Carolina Pesticide Control Act 
This act is now two years old, and overall the certification pro

gram is progressing smoothly and according to the state plan. 

As of June 30, 1977, 6,566 private applicators, 1,103 commercial 
applicators and 42 pesticide dealers have been certified and licensed 
under the act to sell, purchase and apply "restricted use" pesticides. 
Certification fees collected total $21,008.25. 

Under the registration aspect of the act, 510 companies registered 
5,018 products. The total number of pesticide samples collected 
and analyzed was 1,491. Eighty-four ( 5.4 per cent) were deficient 
in one or more components. The department collected $87,582.25 
in registration fees. 
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Eleven enforcement actions were taken. These involved seven 
hearings for pesticide companies selling unregistered products in 
the State, two cases of pesticide misuse and two "stop sales" on 
unregistered products. Many other complaints of misuse involving 
agricultural pesticides and structural pest control materials were 
investigated and, in most instances, no violations had occurred. 

Public hearings were conducted on the regulations promulgated 
under the S. C. Pesticide Control Act at four locations in the State. 
They were then put in the format to conform with the Administra
tive Procedures Act, No. 671, and forwarded to the legislature for 
approval. 

Other items of significance included the issuance of three Section 
18, specific exemptions, and nine Section 24 (c), special local need, 
registrations in accordance with the Federal Pesticide Control Act. 
The Section 18 exemptions granted included the use of Vydate on 
tomatoes for leafminer control; the use of terramycin on peaches 
for bacterial spot control, and the use of three new pyrethroids and 
one organophosphate on cotton for control of bollworms and tobac
co budworms. 

Nursery, Bee, and Sweet Potato Inspections 
A total of 696 nurseries, greenhouses and vegetable transplant 

growers were inspected and certified to sell and ship plant materials. 
Nursery dealers certified in the State total 733. This represents a 
15.5 and 4.5 per cent increase over last year in the number of 
nurseries and dealers, respectively. 

Numerous other inspections of assorted house plants, nursery 
stock and agricultural commodities, destined out-of-state or to 
foreign countries, were made and proper certificates issued. 

Approximately 50,000 peach tree seedlings destined for com
mercial plantings were inspected. Of these, 7,400 trees were 
destroyed because of excessive, visible infection with crown gall 
disease. Another 500 were returned to the shipper because of 
evidence of crown gall. 

Inspections of other incoming nursery stock, foliage plants and 
vegetable transplants resulted in eight "stop sales" being issued 
because of disease problems primarily. 

Approximately 3,600 bee colonies were inspected with only 0.64 
per cent found infected with foulbrood. A total of 194 colonies 
were inspected and certified for movement to other states, primarily 
Florida and North Carolina. 
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Fifty-three sweet potato inspections, including storage, plant bed 
and field inspections, were performed for 22 growers in 12 counties. 
Regular and certified seed stock was involved. 

Phony Peach 
Approximately 1.8 million peach trees were inspected for phony 

peach disease during the 1976 survey season. One thousand five 
hundred and seventeen ( 1,517) were diseased and destroyed, com
pared to 664 last year. 

Extremely cold weather this past winter, coupled with problems 
in finding and hiring temporary personnel, hindered our wild plum 
herbiciding program. However, 76 acres of wild plums were treated 
for growers in seven peach producing counties in the Ridge and 
Coastal Plains areas of the State. 

Cooperative State-Federal Programs 
Imported Fire Ant: Plans for a fall aerial treatment program were 

canceled because of a shortage of Mirex bait and other controversies 
surrounding its human and environmental effects. 

However, ground control treatments are continuing. This year 
marks the beginning of the third year of pasture treatment work 
utilizing a jeep mounted electric seeder. Treatments were applied 
to 1,661 acres of pasture in four infested counties. Mirex 10-5, 
utilizing a lower percentage of active ingredients, is now being used 
in the place of Mirex 4X. The use of Mirex 4X was suspended as 
of December 31, 1976. 

Pest Detection: Imported fire ants were found for the first time 
in Greenwood and York Counties. All existing mounds were treated 
and subsequent surveys were negative. 

Three gypsy moths were trapped at campgrounds in Horry and 
Clarendon Counties. The catch in Clarendon County constituted a 
new county record. To the best of our knowledge, this pest is not 
established in the State. 

Dutch Elm disease was confirmed in only one new county during 
the year, increasing to 18 counties in which it has been confirmed. 

Witchweed: Infestations, comprising 631 acres, were found on 
10 new farms, all of which were within the current quarantine areas. 
A total of 9,090 acres received one or more herbicide applications 
for witchweed control for an aggregate of 23,412 acres treated. 
Chemicals used were 2, 4-D and paraquat. 

A total of 5,458 and 823 acres was treated with ethylene and 
treflan, respectively. Ethylene causes witchweed seed to germinate 
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and therefore, is a valuable tool in this program. Treflan is also 
important to the witchweed program because of its applicability 
and use in home gardens. 

Department of Fertilizer Inspection and Analysis 
The Department of Fertilizer Inspection and Analysis is respon

sible for enforcing the provisions of the South Carolina Fertilizer 
Law, 1954 and 1970, and the South Carolina Agricultural Liming 
Materials Act, 1976. 

Some of the major activities of the department for the July 1, 
1976-June 30, 1977, period follow: 

Fertilizer usage data-tons ......... . 
No. of fertilizer samples procured and analyzed 
Total number of fertilizer samples not meeting 

guarantee .. . ..... . 
Percent of fertilizer samples deficient 
Number of lime samples procured and analyzed 
Total number of lime samples not meeting guarantee 
Percent of lime samples deficient ....... . 
Number of irregularities other than underweight 
Number of irregularities for underweight at dealers' 

warehouses ..... . . . . .. . 
Penalties collected, payable to state treasurer 

985,160 
5,928 

1,319 
22.3 
263 
21 

7.9 
8 

6 

(Deficiencies where consumers not identifiable) . $ 16,141.96 
Fines collected, payable to state treasurer 685.00 
Fertilizer registration fees collected, payable to 

state treasurer . . . . . . . . . . . . . . . . . . . . . . . . 
Lime registration fees collected, payable to state 

treasurer ................... . 
Lime permit fees collected, payable to state 

treasurer ...... . . 
Fertilizer taxes turned over to state treasurer 

5,869.00 

561.00 

2,350.00 
251,289.86 

Total monies sent to state treasurer ... $276,896.82 
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Fertilizer Movement 
Fertilizer movement was very slow during the first part of the 

fiscal year, and fertilizer tonnage lagged behind the previous year's 
figures through January. However, once the season got underway, 
tonnage increased, resulting in the second highest year on record, 
falling behind only the 1948 record. Tons of primary plant nutrients 
sold during 1976-77 were the highest sold, since analyses of fertilizer 
grades are much higher than in 1948-49. For the year, the mixed 
fertilizer tonnage was 6.8 per cent more and the nitrogenous ma
terials tonnage 7.4 per cent more than the previous year. Total 
mixed fertilizer and materials tonnage was 7.9 per cent more than 
the 1975-76 year and 23.3 per cent more than the 1974-75 year. 
Nitrogenous materials tonnage was 31.5 per cent more than 1974-75. 

New Agricultural Liming Materials Act 
The Agricultural Liming Materials Act became effective July 1, 

1976. Preliminary figures indicate that approximately 7.9 per cent 
of lime samples taken were deficient when compared to the guar
antees. 

Department of Seed Certification 
Seed certification is a program of standards imposed on seed and 

plant production that insures varietal purity and good germination. 
Participation of farmers in the program is voluntary. 

The Clemson University Department of Seed Certification was 
designated by South Carolina law in 1945 as the official agency for 
certifying seed and plants in the State. Standards of seed certifying 
agencies in the United States are required to meet standards for 

1 certification of seed in Federal Seed Act Regulations. 

Field work of the department in 1976 involved inspection of 
50,858 acres of crops. This work included inspections of 67 varieties 
of 10 crops for the 310 South Carolina farmers and 26 seed-pro
ducing firms participating in the program. Each field was inspected 
to determine that the crop was true to variety and free of noxious 
weeds. 

Major crops in the program with acreages inspected in 1976-77 
were soybeans ( 22,778), small grains ( 8,086) and cotton ( 12,859). 
This represented decreases of 9,249 for soybeans and 3,468 for small 
grains as compared to acreages certified in 1975-76. However, cotton 
certification increased by 5,813 acres and the 1,767 acres of peanuts 
inspected was the second largest acreage ever for certification in 
South Carolina. 
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In addition to field inspection work, the department issued 
77 4,598 certification tags for use on 825,081 bushels of South Caro
lina certified seed in 1976-77. 

Unfavorable weather for seed crops production continued in 
1976-77 and yields were reduced as a result. Excess rainfall in 
many areas in June and July delayed development of young soy
beans and cotton. With root systems of these crops stunted by too 
much moisture, dry weather began in August and continued into 
September. These conditions resulted in yield reductions of 40-50 
per cent for cotton and approximately 30 per cent for soybeans. In 
addition to yield losses, soybean maturity was delayed 2-3 weeks. 
Some 3,200-3,500 acres of soybeans were lost for use as certified 
seed because of lowland flooding in the Congaree River bottoms 
at Columbia in early October. 

The delayed soybean maturity resulted in delayed planting of 
small grains in the fields after soybean harvest. With the delayed 
planting and prolonged severe cold of the winter, many small grain 
stands were thinned drastically. In early April dry weather began 
and many areas received no substantial rainfall until after small 
grains were harvested in June. Reduction of yields ranged from 10 
per cent to 50 per cent less than normal. 

The same lack of rainfall that reduced small grain yields pro
duced spotty stands of cotton which improved very little even with 
replanting. Soybean planting was halted approximately two weeks 
over most of the State. Some local areas experienced drought so 
extreme that some corn was plowed up. The drought was broken in 
some areas by local thundershowers in late May and June, but, as 
of mid-June, a few areas still had experienced no appreciable 
rainfall. 

The only seed quality problem of any consequence experienced 
during the year was with early maturing varieties of soybeans. The 
germination standard for seed of the varieties Coker 136, Davis, 
FFR-666, Forrest and McNair 500 was lowered from 80 per cent to 
70 per cent because of some germination problems and the need 
for these seed in planting the 1977 soybean crop. 

Purchases and prices of soybean seed in the spring of 1977 were 
unprecedented. Virtually all soybean seed produced in South Caro
lina had moved to growers approximately two weeks before earliest 
recommended planting dates. Reports of prices being paid by 
farmers for certified seed ran as high as $18.75 per bushel and much 
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nondescript seed sold as high as $16.00 per bushel after good quality 
seed was no longer available. 

In 1974, the national seed certifying agency, The Association of 
Official Seed Certifying Agencies, took upon itself self-policing of 
member agencies' standards and procedures. This was done to 
insure that each agency's standards and procedures complied with 
Federal Seed Act Regulations. As a result of these evaluations of 
standards, all seed certifying agencies in the United States were 
required to make some changes in standards. Seed certification 
standards in South Carolina were revised to bring about full com
pliance and were put into effect on April 1, 1977. 

LIVESTOCK-POULTRY HEALm DIVISION 

Carl Boyd, Director 
The Livestock-Poultry Health Division conducts a number of 

animal regulatory programs in the field of consumer protection and 
in the area of animal health and the diagnosis of various disease 
problems in South Carolina livestock. 

The division's three main areas of responsibility are the Diag
nostic Laboratory, the Livestock Regulatory Programs and admin
istration of the State Meat and Poultry Inspection Program. Per
sonnel of the division are located throughout the State to provide 
the inspection services provided for by law. 

The Animal and Plant Health Inspection Service, U. S. Depart
ment of Agriculture, cooperates with the Livestock-Poultry Health 
Division in carrying out certain animal disease eradication pro
grams, which are being conducted on a national basis and also 
provides 50 per cent of the funds for administering the S. C. Meat 
and Poultry Inspection Program. 

Highlights of the division's activities for the year follow. 

Meat and Poultry Inspection 
This division entered the field of consumer protection in 1967 

when the General Assembly passed the S. C. Meat and Meat Food 
Regulations and Inspection Law and assigned Clemson University 
the responsibility for the administration of the law. Two years later 
the S. C. Poultry Products Inspection Act was passed. The division's 
responsibility covers the wholesomeness of meat and poultry and 
the food products slaughtered and processed at all processing plants 
in the State except for seven plants that operate under Federal 
jurisdiction. 
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A total of 136 red meat plants in 43 counties and 47 poultry plants 
in 17 counties were under state inspection at the end of the fiscal 
year. The full-time staff consists of nine veterinarians, 77 inspectors, 
a compliance-evaluation officer and a secretary. More than 100 
million pounds of red meat and poultry and almost 200 million 
pounds of processed meat and poultry products were inspected in 
state-inspected plants during the year. 

Livestock Regulatory Programs 
These programs are conducted in cooperation with the federal 

government, which supplies personnel and funds on a 50-50 basis 
to administer the national animal disease eradication programs. 

Brucellosis 

South Carolina was declared Certified Brucellosis-Free effective 
March 31, 1972, by the U. S. Department of Agriculture. Extensive 
use of two screening programs to find infected herds-Market Cattle 
Identification and Brucellosis Ring Test-played an important role 
in eradicating brucellosis in South Carolina. 

The division continues to monitor dairy herds in South Carolina 
by the brucellosis ring test four times a year and to test all replace
ment cattle at stockyards. This is necessary to prevent the introduc
tion of the disease in animals imported from neighboring states. 

Hog Cholera 

The last case of cholera in South Carolina was reported on 
November 2, 1972. After six months without an additional case, 
the State was declared Hog Cholera "Free" on May 4, 1973. A 
surveillance program is continuing on South Carolina swine to make 
sure the disease does not get back into the State through infected 
or exposed imported swine. The Secretary of Agriculture's Advisory 
Committee on Hog Cholera Eradication has recommended the 
nation be declared officially free of the disease 18 months after the 
last positive case is diagnosed in the U. S. This will be followed by 
a three-year surveillance program. 

The South Carolina Garbage Feeding Law became effective July 
1, 1973. The law prohibits the feeding of garbage to swine because 
of the danger of hog cholera virus being spread to susceptible hogs 
in this manner. 

An in1port regulation was approved in March 1977 by the 
Clemson University Board of Trustees which requires all imported 
breeding swine to have a negative pseudorabies test prior to entry. 
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An extensive outbreak of pseudorabies in the midwest this year has 
made this requirement necessary. 

Animal Diagnostic Laboratory 
The new post-mortem building and incinerator for the Diagnostic 

Laboratory were completed in January 1977, and are now being 
fully utilized for large and small animal diagnostic work. Portions 
of the old building were renovated to expand and improve the 
poultry diagnostic facilities. 

The laboratory is presently staffed by seven veterinarians and 11 
technicians. It provides diagnostic services in animal pathology, 
bacteriology, virology and serology for the state-federal regulatory 
programs as well as diagnostic help to practicing veterinarians and 
livestock or poultry owners in the State. The laboratory is in a 
position to isolate and identify many diseases of animals which are 
impossible to differentiate clinically. During this year the laboratory 
handled more than 3,000 cases and conducted more than 200,000 
laboratory tests and examinations. 
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