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PREFACE 
The basic role of Clemson University was determined by 

the provision of the will of Thomas Green Clemson, the ac
ceptance of its terms and conditions by Act of the General 
Assembly of South Carolina, and by the Morrill Land-Grant 
Act passed by the National Congress in 1862. From its begin
ning in 1889 this basic role has not changed nor will it be 
changed. Clemson University has always served the needs of 
South Carolina and its people. Founded at a time when the 
economy of the state was based primarily on agriculture, 
Clemson immediately assumed a leading educational role in 
promoting a more scientific study of agriculture and all the 
interests related to it. Recognizing also that the industrial 
growth of South Carolina needed to be encouraged, curricula 
were established at the very first for the training of engi
neers. Teaching, research, and public service in agriculture 
and engineering have been a most important part of Clemson's 
educational missiorr throughout all the years of its existence 
as a state-supported, land-grant institution of higher edu
cation. 

The educational needs of the state were not confined, how
ever, to the areas of agriculture and engineering. As the 
movement toward a more inclusive and more broadly-based 
education for all the people gained momentum in the nation, 
Clemson responded to the demands for more highly educated 
and better trained personnel in many other critical areas. 
Some of these such as the textile industry and the profession 
of architecture have enjoyed a long and close association with 
this institution, for this has been the educational institution 
in the state which has offered the specialized and professional 
training required of their leaders. 

More recently in response to clearly indicated needs the 
University has greatly expanded and strengthened its teach
ing and research in the basic sciences, the humanities, and 
the social sciences. The Clemson undergraduate can now 
receive as excellent preparation in these fields as he can in 
the more technical and professionally oriented ones. 

In keeping with its continuing examination of how it can 
best serve the educational needs of South Carolina, Clemson 
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has established in recent years three new colleges. They are 
the College of Education, the College of Forest and Recreation 
Resources, and the College of Nursing. Each of these new 
academic units is already proving its worth by training young 
men and women for the many positions which are open to 
them in education, forestry and recreation industries, and 
nursing. 

Clemson University has nine colleges and the Graduate 
School. They are: Agricultural Sciences, Architecture, Edu
cation, Engineering, Forest and Recreation Resources, Indus
trial Management and Textile Science, Liberal Arts, Nursing, 
Physical, Mathematical and Biological Sciences, and the 
Graduate School. 

Supporting these units-in fact, the entire University
are the Robert Muldrow Cooper Library, the Computer Center 
and the Communications Center. 

Following are commentaries on how each of these is serving 
South Carolina. 
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AGRICULTURAL SCIENCES 

Instruction in agriculture basic to South Carolina's needs 
is completely in harmony with the purpose of Clemson Uni
versity as outlined in the will of Thomas G. Clemson and in 
the Morrill Act of 1862, which established the land-grant 
colleges. 

The population of this nation and the world continues to 
increase significantly, requiring greater quantities of food 
and fiber. To meet this demand, a larger number of college 
a!);ricultural graduates will be needed. 

The total agricultural industry is dynamic and complex. 
The College of Agricultural Sciences is continuously revising 
and modernizing its educational programs to ensure that 
graduates will be properly prepared for future demands. For 
instance, students in many curricula now can specialize by 
choosing a minor in Science, Business, Production, Interna
tional Agriculture, or Environmental Science. In addition a 
student may select a minor in a second department, or a de
partment other than the one in which he is majoring. This 
minor may be in the College of Agricultural Sciences or in 
one of the other colleges of the University. 

A significant expansion of the equine teaching program is 
needed. South Carolina has long been a major winter training 
area for horses with most training activities concentrated in 
the vicinity of Aiken and Camden. In the last few years in
terest in the family horse used primarily for recreation has 
increased tremendously. Currently there are 65,000 horses in 
the state. Twenty-five hundred boys and girls are enrolled in 
4-H horse projects. Qualified graduates are needed to work 
with the county groups as a part of the extension program, 
while students with specialized education are also needed to 
work with other aspects of the total horse industry. Recent 
experience indicates the number of students interested in this 
instructional program will increase markedly. 

In addition to the undergraduate and graduate degree cur
ricula, the Office of Resident Instruction provides leadership 
and assistance in special educational activities. In this con
nection the College of Agricultural Sciences conducted in 
1971-72 the third annual faculty-student symposium on the 
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improvement of instruction, and the ninth Student Science 
Training program in Biology for outstanding high school 
students from throughout the state and the nation. 

TWO- YEAR AGRICULTURAL TECHNOLOGY PRO
GRAMS-Since 1966-67 the College of Agricultural Sciences 
has cooperated with the State Board for Comprehensive and 
Technical Education, and the State Department of Education 
in conducting two-year programs in agricultural technology 
at select technical education centers. The role of the college in 
this special educational activity primarily involves curriculum 
planning and development, and program evaluation. In addi
tion the college assists in program operation by making avail
able the research programs and facilities at Clemson and the 
branch experiment stations for class field trips, laboratory 
sessions, and demonstration purposes, and by providing in
structional staff at cost as necessary and feasible for success
ful program operation. 

Currently eight two-year programs in agricultural tech
nology are offered at seven technical education centers in the 
state. 

Enrollment in the two-year agricultural technology cur
ricula has been increasing rapidly-from 88 in 1969-70, to 
198 in 1971-72, to approximately 275 in 1972-73. Job oppor
tunities 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 adoption 
of new technology and application of new research results in 
modern agriculture and rural living necessitates a program 
of continuing education for professional educators and other 
agricultural workers to ensure that ongoing programs in 
which they are involved will be modern, timely, and will 
utilize the latest research and other information available. 
Personnel associated with agriculture and rural living in this 
state who especially benefit from continuing education pro
grams include the county staff of the Cooperative Extension 
Service, vocational agriculture teachers, Soil Conservation 
Service personnel, State Land Resources Conservation Com
mission personnel, members of agricultural organizations and 
agencies, farmers, and other special groups. 
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There are two basic concepts of continuing education. The 
first is the use of continuing education programs as a means 
of constantly updating professional educators and other agri
cultural workers in the specialty areas in which they were 
professionally trained and are employed. To meet this type 
of continuing education need, periodic workshops and short 
courses are held in specialties such as swine, dairy science, 
and horticulture. The second concept of continuing education 
places emphasis on providing specialized educational pro
grams on subjects of immediate or impending importance 
such as occupational safety, environmental protection, and 
specific plant or animal disease control. Participants in such 
programs are then in a position to conduct further educational 
programs in these topical areas. For example, in South Caro
lina a state-wide extension program in nutrition was con
ducted successfully by county extension personnel after they 
participated in a series of in-service training programs in 
nutrition. Both these concepts have been emphasized in plan
ning continuing education programs in the College of Agri
cultural Sciences. 

Continuing education activities in agriculture were ex
panded significantly in 1968-69 as a result of a special appro
priation; however, the appropriation for this program has 
remained at the same level since then. Continuing education 
activities in the college currently encompass special training 
programs for Cooperative Extension Service personnel and 
vocational agriculture teachers in subject matter areas con
sidered to be of greatest importance. During fiscal year 1972-
73 about 20 such programs will be conducted in areas like 
communications, general agriculture, home furnishings, nu
trition, and environmental pollution. Approximately 1,000 
professional agricultural workers will participate in these 
programs. 

ARCHITECTURE 

The state of South Carolina is rich in the beauty and diver
sity of her terrain, yet compactly contained in a geometric 
shape, making each area easily accessible to all other parts. 
This physical dominion extends from the coast with excellent 
and historic port cities, sea marshes rich in marine life and 
handsome sandy beaches, to the well-watered central mid-
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lands, the seat of the State Capitol, thence upward to the 
industrial Piedmont, and finally to the mountain highlands. 

Some historic structures have real merit, and we have, de
spite a long sequence of periods characterized by economic 
problems, produced some fine contemporary buildings. In 
spots, real environmental design excellence has been achieved. 
Yet there are large portions of the population that are poorly 
housed. Much of the educational plants are obsolete, and much 
of our city building has been haphazard and despoiled by 
speculation, rather than planned. 

At this very time of new and rapid growth, our people have 
an urgent common need for an appropriate physical develop
ment conceived in the public interest and with sensitivity 
and balance. 

The very qualities that can produce this result have been 
anticipated by Clemson University. The College of Architec
ture has as its central task the education of those professionals 
who will be involved in environmental design at all scales and 
at all levels. The interrelated programs of education, research, 
and public service in this professional school have effectively 
utilized South Carolina as a living laboratory for the past 17 
years. The College has developed prototype techniques for its 
own architectural and planning development and its own 
timely state services. 

CITY NEEDS AND THE PROGRAMS-The College of 
Architecture has the only professional programs in the state 
which train young people for careers in City and Regional 
Planning, Architecture, and Building Science. It also offers 
the state's only program in Visual Studies, directed toward 
developing an appropriate detailed visual environment con
sistent with the aims and objectives of other College pro
grams. For several decades the state has become increasingly 
urban. It is clear that a growing population, expanding econ
omy, coupled with the urban location of our people in close 
proximity to one another cannot achieve a satisfying life 
style without the help of the best environmental design pro
fessionals-architects, planners, and designers. This change 
from a largely rural to a more urban society presents impli
cations and problems to each of these types of environment. 
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The College of Architecture has purposely developed its 
academic programs of coordinated undergraduate and pro
fessional graduate study to respond to these very challenges. 
One need only look at the continuum of city and urban devel
opment ("Megalopolis") which extends from New England 
into Virginia to find convincing proof that South Carolina, 
with its natural beauty and as yet unspoiled rural spaces, 
must anticipate the end results of unplanned growth and de
velop significant statewide, regional, and local planning pro
grams which will keep appropriate land in agricultural use, 
and develop new towns in the right places. 

The solutions generated for our state can and should con
serve our natural, social, and economic resources. Students 
in each of the professional programs of the College, and par
ticularly at upper and graduate levels, learn the techniques 
of research and investigation at firsthand, gaining experience 
in working with urban officials at all levels and collaborating 
with other colleges within the University to utilize the special 
expertise and skill which enrich the University. Thus, trans
portation engineers, economists, experts in sanitation and 
pollution, urban sociologists, and persons involved in educa
tional research, physicians, psychiatrists, and sociologists are 
brought into the classrooms, laboratories, and studios of the 
College as it becomes necessary in the pursuit of our "real 
world" r esearch and public services. 

CITY AND REGIONAL PLANNING-The development of 
South Carolina should be preceded by physical, social, and 
economic planning at all levels. The philosophy of the plan
ning program at Clemson is to educate professionals with an 
under standing of planning at all scales from the state and 
regional to the city, the village, and the hamlet. Actual plan
ning projects have long been used as studio assignments, and 
students are fully immersed in the political and social impli
cations of successful work. This learning experience in the 
two-year graduate program includes attendance and partici
pation in public hearings. The development of actual working 
budgets is used in clinical studies conducted in collaboration 
with the state and its poorest cities in research and planning. 
Students thus achieve an ability to stimulate citizen partici
pation and support, and learn to collaborate with the archi-
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tectural and building science students in joint ventures which 
may include complex programs involving housing, zoning, 
sub-division regulations, and the development of varied kinds 
of public fiscal and capital improvements. As in other pro
grams of the College of Architecture, teaching methods used 
in studio courses are problem-solving systems, dependent upon 
technical and economical resources, and above all, conceived 
for the needs of the people. 

Special efforts are made to assure the student the very 
best educational experience through research and public ser
vice program experiments. These are necssarily noncompeti
tive with, but supportive of, the work of practicing profes
sional consultants. For this reason, the College offers an 
unusual service to small urban areas with populations of less 
than 10,000 people unable to afford the much needed range 
of planning services. A continued sharp and keen attention 
to minimal budgets is of unusual benefit to the students of 
the College, rendering them immediately ready for practice. 

ARCHITECTURAL STUDIES-Population growth and 
structural obsolescence will require that our nation rebuild 
its environmental structures during the next 30 years. On the 
state level South Carolina has undergone many years of nor
mal sub-growth, coupled with substandard and inadequate 
housing. The economic health of the state is now growing 
year ly, and South Carolina will experience far greater con
st r uction needs during the next decade than most other parts 
of the country. It is clear that herein lies a great need for 
more professional architects. 

The population of the College of Architecture has grown 
threefold in the last 18 years, yet now prepares graduate
professional achitects in fewer numbers than presently re
quir ed by the state and the region which it serves. 

Architectural curricula have been developed, modified, and 
expanded to anticipate the growing needs of the state-in 
particular her building resources-and the need for educating 
more and better trained architects. Architects have been, and 
are increasingly being, trained in new techniques of manage
ment, new technological tools, and with the ability to solve 
building problems of growing complexity. The imminent con-
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struction of a new wing on Lee Hall (the Architecture build
ing) will double the physical capacity of the College and will 
provide space for it to increase its faculty and its professional 
enrollment to provide for necessary expansion. 

BUILDING CONSTRUCTION-The building construction 
industry, in terms of dollar volume, is perhaps the largest 
single industry in the nation. Construction has undergone 
fantastic cost inflation since World War II and thus must 
be combatted. 

The College of Architecture has the only program in South 
Carolina with the aim of training those professional Building 
Science-Managers with the expertise to confront our con
struction needs and solve building cost spiraling. The Con
struction Manager of the future will work in new and dif
ferent ways with the architectural profession, with business, 
and with other areas of management. The Building Entre
preneur will utilize new professional techniques, new building 
systems, and develop more rapid and efficient means of erect
ing structures. 

Per capita income in South Carolina has expanded from 
an average of $893 in 1950 to an average of $3,910 in 1970. 
Measured in comparative "real money" terms, the South Caro
linian's income is closing the gap with the national average 
and will likely achieve a comparable level or exceed it during 
the coming decade. During this period, a significant por tion 
of his expenditures will be for housing and for his share of 
the costs of other structures in which to study, worship, work, 
and play. The present professional enrollment in Building 
Construction at Clemson must be tripled in the next 10 years. 
To fail to increase the enrollment in this magnitude would 
mean an inability to answer clearly-expressed state needs. 

HISTORY AND VISUAL STUDIES-The Department of 
History and Visual Studies offers the only programs at the 
University, and indeed in the state, in the history of archi
tecture, in some areas of art history, and those creative areas 
of the visual arts which are and will be necessary to enrich 
the buildings and the physical environment of the South 
Carolina of the future. As the environment becomes more 
urban, the need for visual sensitivity, richness, and delight 
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becomes more acute. As people are less related to the beauty 
of the country, man-made beauty must be found in the city. 
Artists, who work in concert with architects and planners 
and who are educated to collaborate, must fill this need. The 
country itself must be retained as a place of refreshment and 
for the life-giving industries of agriculture, fisheries, and 
forestry. 

The Department of History and Visual Studies thus per
forms several important functions: to supply important areas 
of the curricula in architecture, building construction, and 
planning; and to provide such undergraduate and graduate 
curricula as may be necessary to produce excellent designers, 
painters, sculptors, photographers, and other creative artists 
equipped to work with particular relationship to the physical 
environment and its problems. 

EDUCATION 

The state of South Carolina is the classroom of the College 
of Education. Each semester more than 900 prospective 
teachers, administrators, supervisors and counselors serve as 
teachers aides, student teachers and interns in the public 
schools, technical education centers, and colleges and univer
sities in the state. During the academic year 1971-72 the 
College of Education faculty conducted more than 60 in
service courses in 16 counties. More than 2,100 teachers used 
these courses to improve their instructional competencies. 

As a professional school in the land-grant institution, the 
College of Education has responsibilities in the areas of 
teaching, research, and public service. Its programs and ser
vices reach all educational levels. Fulfilling these responsibili
ties requires the cooperative efforts of Clemson University, 
the State Department of Education, the public schools, and 
other concerned agencies. 

CURRICULA-The College has 21 undergraduate pro
grams for the preparation of teachers. Curricula on the grad
uate level are available for the preparation of specialists in 
15 areas. 

Services and programs are especially geared to the voca
tional needs of the state. The College has been heavily involved 
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in preparing faculty and staff for vocational and technical 
education centers. Since the College has a widely-recognized 
reputation in the community college field, it expects to con
tinue to play a leadership role as technical education centers 
become community colleges. 

In 1970 the South Carolina State Department of Education 
assessed the educational needs of the state and developed a 
program of action. The State Board of Education adopted the 
basic principles and specific objectives to be implemented 
in South Carolina by 1975. The College of Education evaluated 
these objectives and needs and has determined its priorities 
based upon the functions, resources, and personnel of the 
College. Among these needs and ways in which the College of 
Education is meeting them are: 

• Reduce the number of public school dropouts. Currently 
less than 50 per cent of the students in the first grade grad
uate from high school. A majority of the dropouts are not 
prepared for gainful employment. 

The Vocational Education Media Center-funded by the 
State Department of Education-is engaged in preparing 
packets of instructional materials for vocational students. 
Two other departments-Agricultural Education and Indus
trial Education (Trades and Industries)-have been devel
oping school-based career programs and preparing teachers 
to work with occupationally-oriented students. These pro
grams are designed to develop job awareness and employ
ability skills at each grade level from junior high school 
through high school and the two-year college. The College 
has supplied consultants to work with school districts and 
taught in-service courses in career education throughout the 
state. The vocational counseling program prepares public 
school and college guidance personnel to assist students in 
developing career awareness and in making occupational de
cisions. 

• Develop an adequate educational program for youth with 
physical, mental, and emotional handicapping conditions. 
South Carolina has a large number of handicapped children 
who are capable of some kind of training which would enable 
them to participate more fully in society. 
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The College has the basic special education courses to pre
pare teachers in these areas and plans to expand its offering 
on both the undergraduate and graduate levels. The faculty 
is currently serving as consultants and teaching in-service 
courses in the public schools. The College has the additional 
capability of preparing vocational teachers to work with 
handicapped children. 

• Provide an adequate occupational training program for 
100 per cent of the secondary school students who desire it. 
Less than twenty per cent of South Carolina students com
pleting high school enter college. 

The College places great emphasis upon preparing teachers 
for vocationally-oriented careers. It also prepares multi-media 
cur riculum materials and provides consultant services in the 
various vocational areas. The College has developed programs 
of in-service education to retrain teachers in other areas to 
teach occupational courses. 

• Increase the number of high school graduates entering 
post-secondary institutions. The future growth and indus
trialization of South Carolina depends to a large extent upon 
the educational level and training of the people. 

The College, with its expertise and experience in community 
college and technical education center education, plays a major 
role in preparing faculty and administrators for these insti
tutions. It provides consultant services and offers in-service 
teacher education programs to up-grade the technical and 
teaching skills of the faculty, and has the capability to plan 
and provide services ranging from a one-day workshop to 
organizing complete guidance and developmental programs. 

• Provide in-service training programs for public school 
and post-secondary personnel. 

The College has made its greatest contribution in the area 
of in-service education. It has received recognition from the 
American Association of Colleges for Teacher Education for 
its programs and services. While most colleges of education 
teach regular graduate courses as off-campus in-service 
courses, the College of Education organizes and teaches 
courses to meet the specific needs of teachers in a school dis
trict or institution. All in-service courses carry resident credit. 
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• Provide degree programs and a comprehensive in-service 
program for school personnel throughout the state. 

Through contracts with public schools the College has the 
capability of teaching courses in any area of the state. The 
University has cooperative agreements with five private col
leges-Columbia, Erskine, Newberry, Presbyterian, and Wof
ford-to teach Clemson University graduate courses using 
their faculty and facilities. The College offers complete grad
uate degree curricula in Greenwood and expects to expand 
to other areas of the state as needs arise. 

• Provide advanced training for specialists to work with 
the developing vocational, technical, and community college 
systems. 

The College is developing a professional program leading 
to the Doctor of Education degree to prepare vocational ad
ministrators, curriculum and technology specialists, and 
vocational teachers to meet the growing needs of community 
colleges, technical educational centers and county and regional 
vocational centers. 

• Develop and maintain a system of continuous evaluation 
and up-grading of education. 

The emphasis in teacher preparation is shifting to compe
tency-based or performance-based teacher education (PETE). 
This new concept places emphasis upon demonstrated compe
tencies on the part of prospective teachers. The College of 
Education has converted one curriculum to competency-based 
objectives and is working to convert others to student-cen
tered courses with measurable behavioral objectives. 

ENGINEERING 

The College of Engineering addresses the needs of the state 
by contributing to the advancement of technology, providing 
education to satisfy the state requirements for engineering 
manpower resources, and by contributing significantly to the 
continuing education of the professionals it serves. During 
the past three years the need for more and better engineering, 
both at state and national levels, has become so critical that 
a new term-technology transfer-has been used to empha-
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size the severity of the situation. To meet this challenge, 
the College of Engineering has made contributions directed 
at satisfying state needs. These efforts range from a single 
three-hour consultation with a local company to continuing 
development of a large and comprehensive program for waste
water treatment plant operators that covers the entire state. 

WATER RESOURCES-Ten years ago South Carolina 
assumed that its source of fresh water and power were un
limited. But planners today are not sure if the needs of the 
state's citizens can be suitably met beyond 1980. Fortunately, 
this problem was recognized by the College of Engineering 
as early as 1964, with the result that there is now a viable 
and productive water resources program in operation. This 
program works in conjunction with the Water Resources 
Research Institute in meeting its many responsibilities. 

To date, this program has brought in more than $345,000 
in federal funds and employed over 100 students as graduate 
research assistants or undergraduate student assistants. 

An example of significant research findings and the impact 
on state needs is the economic, ecologic model developed for 
the Charleston area and used in the Beaufort area to evaluate 
the economic and environmental consequences of alternate 
types of development. The State Development Board, the S. C. 
Water Resources Commission and other state and federal 
agencies have utilized the product of this research. 

Another example is research to improve existing waste
water treatment facilities through the use of inorganic coag
ulants. These methods increase the removal of total bacteria, 
suspended solids, organic carbon and total phosphate, thereby 
producing striking results which have helped municipalities 
and industries meet proper levels of treatment with minimal 
capital expenditures. 

HEALTH CARE-South Carolina, like all other states, has 
its share of citizens who require the spectrum of health care. 
Engineering programs address this problem by developing 
new instrumentation for use in the clinical environment and 
by working in collaboration with the Medical University of 
South Carolina faculty in studying microcirculation and its 
effects on mental health and aging. 
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Other examples of important engineering studies relevant 
to the health needs of South Carolinians include the design 
of an implanted oral prosthesis which permits aging persons 
to use dentures and return to solid diets, the fabrication of 
special braces for crippled children, and the improvement 
of surgical instrumentation for patient care. Other promising 
programs involve artificial tooth implants, permanently
attached artifical limbs, and improved artificial heart valves. 
Clemson hosts an annual biomaterials symposium which at
tracts 200 physicians, scientists, and engineers from all over 
the country. More than $2 million has been brought into the 
program through outside research support. Collaborations 
with some 45 hospitals and medical schools are a matter of 
record. 

The Bioengineering Program supports undergraduate in
struction for nearly 150 students per year in premedicine, 
pre-dental, pre-veterinary and nursing studies. In addition, 
evening courses have been offered off campus to practicing 
physicians, mainly orthopedic residents. 

ENVIRONMENTAL PROGRAMS-South Carolina's en
vironmental needs are a matter of recorded controversy. Air 
and water pollution, radiological health, and other areas are 
studied in engineering. Through perceptive planning, an En
vironmental Systems Engineering group was formed in the 
College of Engineering as early as 1963 and by 1968 had 
grown to departmental status. This department's program is 
unique in South Carolina and is nationally known. 

In meeting the crucial problems associated with pollution, 
the Environmental Engineering staff has grown from two 
to six members in eight years and increased its graduate en
rollments from six to 38 students. 

A significant portion of the responsibilities of the College's 
environmental group centers around the comprehensive con
tinuing education program operated through correspondence 
manuals which focus on the education of treatment plant 
operators. 

Topics such as operator training, treatment plant design 
and coastal zone pollution management are included in other 
continuing education activities. Two faculty members in the 
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program sit in key positions on the South Carolina Pollution 
Control Authority Board and the Advisory Committee for the 
State Board of Health. 

Industry associated with the manufacture of textile prod
ucts is one of the lifebloods of the state economy. The College 
of Engineering works directly with this industrial community 
in the areas of instrument design, process control, operations 
research and industrial wastewater recycling. All of these 
projects are long-term and comprehensive efforts. Two of the 
larger projects involve over $100,000 each, invested by com
panies in contractual support for College of Engineering 
researchers. 

MULTIDISCIPLINARY EFFORTS- Other examples of 
"technology transfer" have occurred and are yielding results 
which are clearly related to the state's needs. These are pri
marily multidisciplinary efforts with strong contributions 
from engineers in the general area of thermodynamics, fluids 
and mechanical design. Some of the efforts include: 

-development of a new textile and paper wastewater treat
ment system which will allow recycling of some industrial 
waste, reuse of hot water previously lost, reduced industry 
costs due to water recycling and energy demand reductions, 
and total industry conformance to EPA restrictions on waste 
disposal in state streams and lakes. 

-development of advanced biomedical concepts in conjunc
tion with the Medical University of South Carolina and the 
Shriners' Hospital for Crippled Children in Greenville. The 
developments include burn treatment devices, cataract re
moval devices, advanced trachea cuffs, and blood infusion 
devices. 

-development of new fuel resources which may in the long 
range future provide a new cash crop for South Carolina 
farmers through the production of gaseous hydrocarbons 
from plants. This obviously is a development of long range 
application, i.e., when the supply of fossil fuels is such that 
such methods may compete economically. 

TEACHING PROGRAMS-The College of Engineering 
offers six professionally-oriented undergraduate programs: 
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Agricultural Engineering, Ceramic Engineering, Chemical 
Engineering, Civil Engineering, Electrical and Computer En
gineering and Mechanical Engineering. 

The College also offers an engineering science-oriented 
program-Engineering Analysis. In addition to these seven 
engineering programs, a baccalaureate program in Engineer
ing Technology is offered. Total enrollment for these pro
grams is currently 1,109 students. 

The College offers Master's degree programs in 12 areas: 
Agricultural Engineering, Bioengineering, Ceramic Engineer
ing, Chemical Engineering, Civil Engineering, Electrical En
gineering, Engineering Mechanics, Environmental Systems 
Engineering, Materials Engineering, Mechanical Engineering, 
Systems Engineering and Water Resources Engineering. En
rollment in the Master's programs is 167 students. 

Doctoral programs are offered in Agricultural Engineering, 
Bioengineering, Chemical Engineering, Civil Engineering, 
Electrical Engineering, Engineering Mechanics, Environ
mental Systems Engineering, Materials Engineering, Me
chanical Engineering, Systems Engineering and Water Re
sources Engineering. Thirty-four students are currently 
enrolled in Ph.D. programs. 

TECHNICAL OPERATIONS-During the past 10 years 
South Carolina evidenced, along with continued industrial 
expansion, the development of a very comprehensive technical 
education system. This activity has been successful in train
ing a work force at the skills or technical level. It has become 
apparent in the state that a gap has developed between the 
four-year engineering curriculum and the two-year technical 
program. Realizing this vacuum the College of Engineering 
instituted the Technical Operations (Engineering Technol
ogy) program designed to be consistent with the guidelines 
set forth by the Engineers Council for Professional Devel
opment in their description of Engineering Technologist 
programs. 

CONTINUING EDUCATION-In 1967 the Office of In
dustrial and Municipal Relations for the College of Engineer
ing was formed. All public service and continuing education 
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programs for the College have been administered through this 
office since that date. 

The range of activities has included seminars, conferences, 
short courses, symposiums, workshops, engineering refresher 
courses and short schools. Many of these programs have been 
jointly sponsored by various federal and state agencies and 
by a number of professional societies. 

The growth in attendance at these various on-campus and 
off-campus activities has been spectacular. By the end of 
1972 more than 5,100 industrial executives, engineers, gov
ernment officials and specialists will have attended one or 
more of these continuing education programs. The annual 
attendance for 1972 alone will exceed 1,600. 

More than 80 public service-type programs have been pre
sented during the six-year period. Their duration ranged 
from one-day seminars to one or two week short courses. 

FOREST AND RECREATION RESOURCES 

Forestry and Recreation together contribute more than one 
billion dollars to the economy of South Carolina. Hundreds of 
businesses and thousands of jobs are directly dependent on 
these fields. But beyond this, the wellbeing and the quality of 
life for each person in the state is dependent on properly 
managed forests for wood products, protected watersheds, 
wildlife habitat, forest recreation opportunities, and general 
aesthetic values; and properly planned, organized and imple
mented recreation and park programs, services, and facilities 
to provide opportunity and incentive for recreative use of 
leisure that will be of greatest satisfaction to the individual 
and greatest benefit to the community. 

These needs require enlightened, professional managers 
and leaders, and Clemson is the only institution of higher 
education in South Carolina preparing professionals in these 
fields. Both fields will have rapidly increasing demands 
placed on them in meeting the needs of people for recreational 
opportunities and for housing, furnishings, paper, pure water, 
clean air and other contributions toward a satisfying standard 
of living. 
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In general, the purpose of the College of Forest and Recre
ation Resources is the gathering and dissemination of knowl
edge to all fields of forestry or recreation through: under
graduate education, graduate programs, active and creative 
research programs, and services to and cooperation with the 
public. 

Forestry, as a profession, seeks to sustain an abundant 
flow of goods and services for people from forest lands. 

Recreation and Park Administration as a profession seeks 
to develop leadership proficient in guiding people in their 
recreative use of leisure through the provision and manage
ment of the broad range of recreation programs, services, and 
facilities. 

EDUCATIONAL PROGRAMS 

FORESTRY 

(1) Undergraduate curriculum in Forestry with 11 dif
ferent emphasis areas. 

(2) Undergraduate curriculum in Wood Utilization with 
emphasis areas in Wood Industries Management and in Wood 
Science (approval pending for initiation in fall, 1973). 

(3) Graduate programs leading to the Master of Science 
and the Master of Forestry degrees. These graduate programs 
have broad option opportunities, including wood utilization 
and multidisciplinary fields. 

( 4) Short courses, lectures, and symposia which often are 
a public service function but which meet important educa
tional needs. 

RECREATION AND PARK ADMINISTRATION 
(1) Undergraduate curriculum with emphasis opportuni

ties in Recreation and Park Administration and in Park Man
agement. 

(2) Undergraduate option in Therapeutic Recreation, being 
implemented to serve a rapidly expanding field. 

(3) Graduate program leading to the Master of Recreation 
and Park Administration professional degree, with broad 
departmental and multidisciplinary option opportunities. 
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( 4) Recreation-Physical Sports courses elective for all Uni
versity students offered as service courses (approval pending 
to be offered beginning in the fall of 1973). 

( 5) Special Programs such as Camp Hope for the mentally 
retarded, and College Week for Senior Citizens. These pro
grams, though primarily a public service activity, are an 
integral part of the teaching process, involving students di
rectly in planning and programs as a part of their education. 

NEEDS- RELATION TO KEY PROGRAMS- Success 
in an educational program is measured by the quality and 
quantity of its graduates. 

Since 1959 when the first class in Forestry graduated, 244 
students have received B.S. degrees. Eighty per cent of the 
available graduates are employed in forestry or forestry
related fields. 

South Carolina's return from her investment in these young 
conservationists is substantial-64 per cent of the available 
Forestry graduates are employed in South Carolina. Signifi
cantly, 97 per cent of those graduating in Forestry are em
ployed in the South. 

The current concern with our environment and the deep 
interest in our natural resources has caused increasing num
bers of young people to turn to forestry in their desire to 
become involved in conservation. 

Forestry enrollments have grown at an average rate of 
19 per cent each year for the past three years. The leveling 
off period is not yet in sight because even the percentage 
rate of growth is increasing each year. 

Since 1968 Recreation and Park Administration has grad
uated 263 students with the B.S. degree. A majority of the 
available graduates are employed in the Recreation-Park Ad
ministration field. Precise figures are not available, but a 
substantial proportion of the graduates are working in South 
Carolina. Thus, the educational program is having a direct 
impact on improved delivery of recreation services to the 
people of South Carolina. 

With shorter work weeks, higher incomes, and a higher 
standard of living for South Carolinians, the need and de-
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mand for leisure services will increase. The need for pro
grams to deal with the special needs of handicapped and 
exceptional children, with the aged, with the ill, and with the 
culturally disadvantaged also make this a challenging field 
for today's young people. They are increasingly turning to 
the Department of Recreation and Park Administration for 
the knowledge and skills needed for professional competence 
toward meeting these needs. 

LIBERAL ARTS 

Any self-governing society requires that its citizens have a 
basic general education in those fields of knowledge which 
enable them to lead full and useful lives and to contribute 
to the general welfare, regardless of their occupational and 
professional interests. It is generally considered that basic 
courses in the humanities and the social sciences are a neces
sary part of the education of every individual who expects 
to play an intelligent and meaningful role in society. 

The justification for public support in a democracy of any 
level of education from the kindergarten through the uni
versity is the belief that the educated person will govern 
himself and others more wisely and more humanely than the 
ignorant one and that through this education the quality of 
life for all will be enhanced. It has been the experience of 
civilized man that a knowledge of history and government, 
of language and literature, and of the social studies has con
tributed greatly to this end. All men must and do communi
cate, and the educated man must know what it is from both 
the past and the present that is most worthy of communi
cation. 

THE SERVICE-The College of Liberal Arts comprises 
the departments of English, Languages, Music, History, Po
litical Science and Sociology, and Psychology. Basic instruc
tion for all undergraduate students in the University is 
provided in each of these units. With the exception of the 
Music Department, each unit offers an undergraduate major. 
The departments of English and History offer the master's 
degree. 

Growth of students and faculty has been impressive during 
the past few years, but growth in quality has been even 
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greater. Qualified graduates from this college have no diffi
culty entering outstanding graduate, medical, law, and other 
professional schools. 

Improvement in the quality of the faculty is indicated by 
the increase in percentage of those holding terminal degrees
from 34 per cent in 1969 to approximately 50 per cent in 1972. 

There is constant scrutiny of the curricula and course of
ferings are revised whenever necessary. The number of under
graduates majoring in Political Science, Psychology, and So
ciology has increased significantly and now compares favor
ably with those majoring in English and History. Enrollment 
in the Languages is increasing. 

THE FUTURE-There is every indication that during the 
1970's there will be continued growth in the area of the Social 
Sciences. The expanding role of government in all walks of 
life and the growing population and urbanization of South 
Carolina will create additional demand for public officials 
trained in the science of government. The Department of 
Political Science and Sociology will help meet this need 
and in addition will furnish consulting expertise and in-service 
training. One logical step in this direction would be the offer
ing of an M.A. degree in Public Administration. 

The State's acknowledged leadership in the field of mental 
health has already created a shortage of properly trained 
personnel in this area. The College of Liberal Arts in coop
eration with others must help alleviate this shortage by offer
ing the desired training at both undergraduate and graduate 
levels. 

Increasing availability of funds from the Federal govern
ment and other sources for research in the social sciences
in hopes of finding solutions to problems of poverty, race, 
class, pollution, and urbanization-will increasingly involve 
Political Science, Psychology, and Sociology faculty members 
in specialized research and consulting activities with both 
government and industry. 

In addition to their teaching activities the faculty in the 
Social Sciences will become more involved in off-campus 
public service. They are already seeking Federal and other 
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funds for their research, assisting with the preliminary plan
ning for a Center for the Aging, and expanding into consult
ing and opinion survey activities. 

The humanities will probably remain campus oriented and 
contribute most significantly in the areas of teaching and 
personal research. The growing tendency to require the Mas
ter's degree for teaching in public schools will possibly exert 
pressure to offer the Master's degree in French and Spanish. 
As the state progresses toward greater economic affluence, 
more individual leisure time, and expanded cultural affairs 
opportunities, there will be an inevitable increase in interest 
and support for such activities as music and drama at all 
levels, from the university down to the public schools. This 
trend will hike the demand for persons trained in performing 
and teaching these activities. 

INDUSTRIAL MANAGEMENT AND TEXTILE SCIENCE 

The prime mission of this college is an extension of the 
University-teaching, research, and service. The College is 
responsible for 14 degree programs. 

This college also offers the Ph.D. in management science 
(jointly with the College of Physical, Mathematical and 
Biological Sciences) ; is responsible for those students seeking 
a Ph.D. in chemistry who select a major in textile chemistry; 
and offers the Master of Business Administration degree 
(jointly with Furman University). 

The College of Industrial Management and Textile Science 
is geared to serve the entire state. It is generally known that 
the textile industry in South Carolina is the basis of the state 
economy. The textile and allied industries employ more than 
two-thirds of the state's blue collar workers, the tax base 
of the state is directly dependent upon the textile industry, 
and this college not only serves the textile industry but all 
industry in the state. 

ACADEMIC PROGRAMS-The professional staff consists 
of 59 faculty who conduct the research, teach the classes, 
provide the services, and each semester offer some 186 courses. 

The talent required to conduct the programs includes tex
tile scientists, economists, accountants, polymer scientists, 
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chemists, industrial engineers, management scientists, and 
lawyers. Expertise is reflected in a variety of areas, including 
occupational safety and health, defense studies, textile waste 
treatment, textile dyeing and finishing, labor law, financial 
analysis, and hospital administration. 

Three programs are the result of cooperation among this 
College and other academic units on campus. The College of 
Industrial Management and Textile Science and the College 
of Engineering pioneered the concept of Engineering Man
agement in the United States. 

The Mathematics Department of the College of Physical, 
Mathematical and Biological Sciences and the Industrial 
Management Department of this college pioneered the Ph.D. 
in Management Science. 

In 1963, the University combined the Department of In
dustrial Management with the School of Textiles to form the 
present complex of the College of Industrial Management and 

- Textile Science. This complex brings together the applied 
studies so essential to the state's economy-economics, man
agement, and textiles. 

This College in cooperation with Furman University pio
neered the concept of a public institution joining with a 
private one to maximize resource allocations to provide a ser
vice for the Piedmont area that was unobtainable elsewhere
the development and offering of a joint Clemson-Furman 
MBA Program. A total of 150 graduate students (all em
ployed the Piedmont area) are currently enrolled. 

RESEARCH-The research activity of this College is di
rectly related to the training and education of its students. 
However, a cursory examination of a few of the topics will 
clearly indicate how such research is related to South Caro
lina, its industry, and its people. To meet the competition 
from other nations, the state's textile indust ry must have a 
catalyst to provide the means for innovation and research. 
This college is that catalyst. Among the research projects by 
faculty of the College of Industrial Management and Textile 
Science are: 

1. The broadening of the use of solvent dyeing by the 
textile industry. 
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2. The study of the absorption of dyestuffs from activated 
carbon to reduce stream pollution. 

3. Recycling explorations to reduce waste from industrial 
plants. 

4. Study of noise control and noise abatement to improve 
the quality of life. 

5. Flame retardant controls for textile fibers and fabrics 
to reduce the hazards of everyday living for our people. 

6. Continued analysis and recommendations in the field 
of occupational safety and health. 

7. Spinning performance of fibers, a project directly 
related to textile industry efficiency. 

8. Instrument development for measuring cotton fiber 
properties, directly related to the benefits for cotton 
farmers. 

9. Modification of textured yarn properties, directly re
lated to efficiency of textile industry. 

10. Improvement of fabric finishes (graft polymerization 
of cotton cellulose), related to efficiency of the textile 
and finishing industry. 

11. Textiles for man-made human ligaments, directly re
lated to health of our people. 

12. Investigations into the maximum return in longrun 
in area of defense spending. 

13. Feasibility of manufacture and market for low cost 
housing. 

14. Transportation problems of the aged, rural and urban. 

SERVICE-The Color Science Center, located in this col
lege, is one of two in the United States. It serves industry in 
the very sophisticated area of measuring color by instruments. 
Clemson pioneered this concept and has provided this service 
to hundreds of individuals associated with the textile industry. 

One of the most successful public service efforts in its 
history is continued this fall by the College as it completes 
its 15th Annual Professional Development Program of con
tinuing education. 

Bringing to the campus a wide range of executives from 
universities, corporations, and government agencies, the 1972 
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program featured more than 130 speakers from Clemson and 
the business community. These academic and industrial lead
ers presented new ideas, new courses, and approaches to 
timely problems whose solutions were urgently requested by 
large and small companies and organizations alike. 

During a time of tight industrial budgets, Professional 
Development's 1972 enrollment increased 71 per cent over 
last year (from 636 to 1,089), and the number of companies 
represented increased 75 per cent (from 275 to 481). Partici
pants from South Carolina numbered 717, compared with 
260 last year. 

The Professional Development Program this year did not 
confine its activities to the Clemson campus, but attempted 
to reach the needs of South Carolina industry where they 
exist. Two programs were presented off-campus : one in New 
York City and the other at Hilton Head Island. 

NURSING 

In recent years, much effort has been expended by all gov
ernmental agencies to improve the quality of health care in 
South Carolina. Problems exist today that cause a South Caro
linian at birth to have a shorter life expectancy than the 
resident of any other state. 

The College of Nursing was established with the aim to 
contribute to the health and welfare of the people of South 
Carolina. The College prepares individuals who will become 
highly skilled and broadly competent in the practice of pro
fessional nursing. 

The successful recruitment of faculty with high academic 
qualifications and clinical nursing expertise gives promise to 
the continued development of programs of excellence. The 
expanding student enrollment (320 in August 1972) attests 
to the relevancy of the curriculum and to the need for a cor
responding increase in the number of faculty and adminis
trative assistance. 

COOPERATIVE PROGRAMS-Cooperative programs ar
ranged with South Carolina State College, Central Wesleyan 
College, and Erskine College enable students at these institu-
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tions to enroll in a program similar to that offered students 
on the Clemson University campus then transfer to Clemson 
for study related to the major in nursing. The Bachelor of 
Science in Nursing is awarded by Clemson University. It is 
anticipated that the first students from Central Wesleyan 
and South Carolina State College will transfer to Clemson 
University in May 1973. Erskine students are expected to 
transfer in May 1974. Several other colleges have expressed 
interest in a similar program. 

RECRUITMENT OF MINORITY STUDENTS-There is 
high interest on the part of administration, faculty and stu
dents to r ecruit representative minority groups for the pro
grams in nursing. The first thrust is the cooperative program 
with South Carolina State College. Additional effort will be
come a reality as soon as a project director is recruited to 
give leadership to a program to recruit and counsel the edu
cationally disadvantaged-many of whom will represent mi
nority groups. This program will be supported for the first 
two years through funds from United States Public H ealth 
Ser vice Capitat ion Grant Funds. Support, if not available with 
federal funding after 1974, will be sought from private and 
state funds. 

SIGNIFICANCE OF NATIONAL HEALTH INSURANCE 
-It appears that within the next year Congress will approve 
some kind of national health insurance. This health insurance 
will not only affect medical care delivery, but will also affect 
nursing care delivery. While such a program is under devel
opment, curricula will have to be flexible and experimental. 
Nursing will not only be involved in trying to determine how 
best to educate students to practice within a system four years 
hence, but will also have to adjust to demands of that system 
as the laboratory experiences are designed and carried out 
at the same time the system is being designed. This situation 
will create many problems in curriculum planning, in rela
tionships with other health disciplines and in the model of 
care we attempt to create as we teach nursing care. Faculty
those now employed and the new ones-will have greater 
demands placed on them by agencies, students, colleagues in 
the health professions and licensing agencies. 



31 

With development of a national health insurance will come 
a greater challenge-that of accountability. While in the past 
nursing education programs have been divorced from nursing 
services, the demand for relevance and the demand for mean
ingfulness in educational experiences will result in the need 
for increased cooperative relationships with service agencies 
such as the joint appointments of clinical nurse specialists 
established with the Greenville Hospital System and to be 
established with the Anderson-Oconee-Pickens Mental Health 
Center and the Clemson Day Care Center. 

Furthermore, recognition of the increasing concern that 
the professional nurse assume greater responsibility for pri
mary health care is reflected in the present curriculum with 
its emphasis on values, creative thinking and independent 
study. 

PEDIATRIC NURSE PRACTITIONER PROGRAM-The 
College of Nursing is now developing a program to prepare 
the Pediatric Nurse Practitioner who will practice in a col
league relationship with physicians as a Pediatric Associate. 
The Pediatric medical staff of the Greenville Hospital System 
who hold appointments on the faculty at the Medical Uni
versity of South Carolina will cooperate in developing a pro
gram which should meet the needs of the state in educating 
the nurse in this extended role. Federal funding has been 
applied for. The need for nurses with this special preparation 
is so urgent that such a program should be supported through 
state funds if federal funds are not allocated. 

OCCUPATIONAL HEALTH-The relationship between 
health status of employes and economic development is a very 
close one. Illnesses of a chronic nature, physical and mental, 
erode the effectiveness of workers and hence production. In
formation concerning occupational health nursing is a com
ponent within the Baccalaureate Program. 

CONTINUING EDUCATION-The College of Nursing, in 
fulfilling its commitment to improving the quality of nursing 
care, has given attention to the development of workshops 
with programs which focus on linking new knowledge to prac
tice. In addition to programs which have featured presenta
tion of new research by the nurse researcher and programs 
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which focus on communication skills and interpersonal rela
tionships, the College has offered the first in a series of work
shops to improve the practice of beginning staff nurses in 
public health agencies. The latter is a cooperative venture with 
the Community Health Service Division of the State Depart
ment of Public Health. 

NURSING HOMES AND IN-SERVICE PROJECT-The 
plight of people confined to nursing homes is a source of great 
concern to students and faculty. An effort will be made to 
provide some improvement in attitudes, understanding, and 
techniques of care through an In-Service Education Nursing 
Project which is expected to be transferred from the Appa
lachian Health Policy and Planning Council to the College 
of Nursing. A delay in funding created by the need for hard 
cash matching funds from the College's source has been 
responsible for the delay. 

The project, with its humanitarian goals, has high signifi
cance for our educational programs. As presently designed, 
it is to be of short duration. To make any impact on the qual
ity of nursing care it should be continued for a minimum of 
five to seven years. This will require support from other 
agencies or from budget allocations. 

ASSOCIATE DEGREE PROGRAM-In view of the pres
ent educational and administrative framework, the associate 
degree nursing program will provide the technical registered 
nurse practitioner as the middle-level person within the three 
dimensional cluster of the professional nurse practitioner, the 
technical nurse practitioner, and the assistants to the nurse 
practitioners within the health care delivery system of the 
State of South Carolina. 

Student enrollment in the associate degree program 
reached an all-time high this academic year. Eighty-five stu
dents, including 45 freshmen, are currently enrolled. A ceiling 
of 45 was set this year due to the number of faculty employed 
and the clinical experiences available. It is anticipated that 
an increased number of students can be accommodated as the 
number of faculty increases and as explorations for new clin
ical resources within Anderson Memorial Hospital and the 
Anderson-Oconee-Pickens communities continue. 
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GRADUATE EDUCATION-Current work on a graduate 
program leading to a master's degree is focused on the identi
fication of curriculum. The central idea of the program is to 
prepare a specialist in family health nursing in a curriculum 
that is flexible enough to provide minors in such areas as 
parent-child nursing, rehabilitation, gerontology, nursing ad
vocacy, pediatric nursing practice, and nurse midwifery. 

The intent of the program has been supported by collabo
rating faculty from the Department of Public Health Nursing 
of the University of North Carolina. The need for such nurses 
and the opportunities for employment have been verified by 
nursing leaders from South Carolina who are serving in an 
advisory capacity to the Dean and faculty. Included in this 
advisory group are nursing directors of hospitals and local 
public health agencies, a director of a rehabilitation unit and 
a representative of public health nursing at the state level. 

PHYSICAL, MATHEMATICAL AND BIOLOGICAL SCIENCES 

The College of Physical, Mathematical and Biological Sci
ences has three main responsibilities within the organiza
tional framework of the University. First, it offers all under
graduate courses necessary for those who are working to
wards a major in one of the basic sciences, as well as provid
ing the basic scientific instruction required in all other cur
ricula in the University. Second, it maintains an ongoing 
research program which is the foundation of the graduate 
program in the sciences while at the same time offering the 
specialized courses necessary for master's and doctoral de
grees in the sciences, as well as in other disciplines in the 
University. Third, it is involved in various public service 
activities such as evening courses for science and mathematics 
teachers working toward graduate degrees, and specialized 
programs such as plantetarium lectures for the general public 
and school children. 

TEACHING-Since Clemson University is heavily oriented 
towards science and technology, it is not surprising that this 
college is responsible for more than one-third of the total 
teaching effort of the University and that it has the largest 
number of undergraduate majors of any college in the Uni
versity. The College is composed of seven units: the depart-
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ments of Biochemistry, Botany, Chemistry and Geology, 
Mathematical Sciences, Microbiology, Physics and Astronomy, 
and Zoology. In addition the college is responsible for under
graduate programs in medical technology, prepharmacy, pre
medicine, and predentistry. 

In view of the large number of undergraduate degree pro
grams offered in the college as well as its supporting role in 
practically all curricula in the University, it is also not sur
prising to find that the total enrollment in all its classes dur
ing a given semester exceeds 11,000. This number exceeds the 
total student population of Clemson University, indicative of 
the fact that many students take more than one course in this 
college each semester. 

RESEARCH-A strong research program is essential to 
graduate instruction in the sciences. Unfortunately, basic 
scientific research is all too frequently categorized as "ivory 
tower" research with no ultimate practical application. While 
it is true that the goal of basic scientific research is to under
stand natural phenomena, in recent years the time lag be
tween a basic discovery and its utilization in practical devices 
or in the solution of problems of mankind has been drastically 
shortened. This point can be illustrated by briefly listing a 
research project under way in each department which is ap
plicable to problems of the state and surrounding regions. 

(1) The Department of Biochemistry is involved in re
search which could lead to a clearer understanding of the 
process of aging and consequently to the means for expanding 
human life expectancy. 

(2) A faculty member in Botany has discovered and is 
testing a fungus which has the unique ability to destroy mos
quito larvae apparently without adversely affecting other 
forms of life or upsetting the ecological balance of a region. 

( 3) A faculty member in Chemistry is trying to isolate 
compounds from certain herbs which seem to have had a bene
ficial effect in the treatment of cancer, while another re
searcher is developing new membranes which will improve 
the effectiveness of the kidney dialysis machine and will be 
much cheaper than membranes now in use. 
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(4) Geology faculty members have been active in mapping 
the location of water-bearing rock in the state, which is of 
significance in the overall development of an accurate picture 
of the water resources in this region. 

( 5) The computer science area within Mathematical Sci
ences is continually developing new information management 
systems which will benefit the rapidly increasing number of 
businesses who must depend upon computers for their day 
to day operation. A faculty member in statistics has devel
oped a statistical approach to the process of contract negotia
tions for equipment, a project which has elicited considerable 
interest from the Federal government, particularly the De
partment of the Navy. 

(6) The Department of Microbiology is conducting a com
prehensive study of nearby lakes to determine the ecological 
effect of various insecticides and herbicides which wash into 
the lake from surrounding terrain. 

(7) The Department of Physics and Astronomy has a large 
research program involving the properties of superconductors, 
which might be used to provide much more efficient trans
mission of electrical power over the great distances separating 
the generating station from the ultimate user. One faculty 
member is using the complex techniques of electron para
magnetic resonance in research which should lead the way 
towards developing greater flame resistance for man-made 
textile fibers. 

(8) A faculty member in Zoology is using radar to investi
gate migratory habits of birds. The United States Air Force 
is supporting the project, since the knowledge gained will 
help reduce the danger of airplane crashes and costly damage 
to jet engines caused by bird-aircraft collisions during heavy 
migrations. 

In addition to their benefits for the state and region, all 
the above projects, along with many others, provide the foun
dation for the graduate program leading to the master's and 
doctoral degrees in almost all the departments in the college. 

PUBLIC SERVICE-In the area of public service the Col
lege is primarily involved in assisting public school teachers 
in improving their competence in science and mathematics. 
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while at the same time offering special programs and lectures 
of interest to them and their students. The Department of 
Mathematical Sciences is extensively involved with late after
noon and evening courses on the main campus, as well as 
extension and in-service training courses off campus designed 
to serve the needs of mathematics teachers who want to up
date their approach to mathematics while working towards 
a graduate degree. 

The Department of Physics and Astronomy provides plane
tarium shows at no charge to public school students and other 
organized groups. During the 1971-72 academic year more 
than 2,500 public school children attended planetarium lecture
demonstrations. In addition to these efforts, all the science 
departments make their services available to any public school 
science teacher in the state who wishes assistance in the form 
of a lecture-demonstration presented in the teacher's class
room or in scheduling a visit of the class to the campus to 
view specific science areas and give the students an oppor
tunity to talk personally with professional scientists. 

GRADUATE SCHOOL 

Clemson is committed to programs involving service, re
search and teaching. The justification for the Graduate School 
as an integral part of the University is contained in the policy 
statement of the role of the University, which notes that ful
filling this role means "continuing development of a strong 
graduate program which is necessary in all major fields of 
the University for maintaining the scholarly staff and atmo
sphere essential to a strong undergraduate program and a 
creative research program." 

The graduate program has always reflected the needs of 
the state, and its future programs will continue to support 
these needs. Although the first master's degree was awarded 
in 1924, it was not until the fall of 1957 that graduate work 
at Clemson began to assume an important place in the Uni
versity. From 1960, when there were 150 graduate students 
enrolled, Clemson in 1972 now has a graduate enrollment of 
1,850, or a better than twelvefold increase over a 12-year 
period. 
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RESIDENT PROGRAMS-Currently, graduate programs 
leading to the Master of Science degree are offered in the 
following fields: 

Agricultural Economics 
Agricultural Engineering 
Agronomy 
Animal Science 
Biochemistry 
Bioengineering 
Botany 
Ceramic Engineering 
Chemical Engineering 
Chemistry 
Civil Engineering 
Dairy Science 
Electrical Engineering 
Engineering Mechanics 
Entomology 
Environmental Systems 

Engineering 
Forestry 

Horticulture 
Management 
Materials Engineering 
Mathematics 
Mechanical Engineering 
Microbiology 
Nutrition 
Physics 
Plant Pathology 
Poultry Science 
Systems Engineering 
Textile Chemistry 
Textile Science 
Water Resources 

Engineering 
Wildlife Biology 
Zoology 

The Master of Arts degree is offered in : 

Economics 
English 
History 

Professional master's degrees are offered in: 

Administration and 
Supervision 

Agricultural Education 
Agriculture 
Architecture 
Business Administration 
City and Regional 

Planning 
Engineering 
Fine Arts in Visual 

Studies 

Forestry 
Industrial Education 
Personnel Services 
Recreation and Park 

Administration 
Secondary Education 

(major in teaching areas 
of English, History, Math
ematics, Natural and Bio
logical Sciences) 
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Doctoral programs which are presently offered lead to the 
Doctor of Philosophy degree in: 

Agricultural Economics 
Agricultural Engineering 
Agronomy 
Animal Physiology 
Bioengineering 
Chemical Engineering 
Chemical Physics 
Chemistry 
Civil Engineering 
Electrical Engineering 
Engineering Management 
Engineering Mechanics 
Entomology 
Environmental Systems 

Engineering 

Management Science 
Materials Engineering 
Mathematics 
Mechanical Engineering 
Nutrition 
Physics 
Plant Pathology 
Plant Physiology 
Systems Engineering 
Textile and Polymer 

Science 
Water Resources 

Engineering 
Zoology 

OFF-CAMPUS PROGRAMS-In addition to the graduate 
programs noted above which are given on the Clemson cam
pus, a variety of off-campus programs are offered. Some of 
these are administered through the College of Education in 
cooperation with private institutions such as Columbia Col
lege, Erskine College, Newberry College, Presbyterian College, 
and Wofford College. The College of Education also offers 
graduate work off-campus in cooperation with various school 
districts in the state. Clemson off-campus graduate study 
arrangement leading to the Master of Education degree has 
been established at Piedmont Technical Education Center in 
Greenwood. Other off-campus graduate work is offered 
through the College of Industrial Management and Textile 
Science. This involves the joint sponsorship with Furman 
University of the Master of Business Administration degree 
program. With 150 students currently enrolled, the program 
more than justifies itself as the answer to a definite need 
in this industrial area. 

ROBERT M. COOPER LIBRARY 

In 1971-72 the Library received the strongest financial sup
port in the history of the institution. As a result, significant 
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improvements were made including increased subscriptions to 
periodicals and a strengthened reference collection. 

LIBRARY COLLECTIONS-During the year, two very 
significant reports were received by the Library: (1) the 
Library section of the study by the South Carolina Commis
sion on Higher Education, Goals for Higher Education to 
1980; and (2) the Report of the Visiting Committee of the 
Southern Association of Colleges and Schools. 

In its introduction, the Commission on Higher Education 
report noted that in South Carolina: 

"Library resources, with few exceptions, are alarm
ingly limited in quantity, and massive financial sup
port for libra:ry resources will be required if the state 
is to improve its present low ranking in the region 
and the nation. 

"Only in recent years have expenditures begun to 
approach national norms, but on the whole recent 
support has not been adequate to compensate for the 
under-funding of the past." 

In its projections of library needs, Clemson has taken into 
consideration the fact that the Ph.D. degree is offered in 24 
fields, the master's in 46 and that programs at the under
graduate level are expanding in breadth and in depth. 

The Report of the Visiting Committee of the Southern As
sociation endorsed the Library recommendation and com
mented that, "It is recommended that the book budget 
proposals set forth in the Self-Study report be implemented 
as rapidly as possible. It must be remembered that these pro
posals represent minimum standards, and that they are long 
overdue if any sound graduate study is contemplated." 

The report did point up that "the Library has developed 
a strong basis in the historically strong areas of the Univer
sity's competence" and that "the goals proposed in the Self
Study report are reasonable and appropriate." 

LIBRARY BUILDING- When the Library was con
structed, provision was made for its orderly expansion in 
three stages of construction. The first stage, ground floor 
expansion, was begun during the summer and hopefully will 
be completed in the near future. The expansion will provide 
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more stack space and seating accommodation, microfilm read
ing facilities, and an area for the staff and equipment required 
for ordering books. 

The second phase of the building expansion-increasing 
the stack space in the Science, Technology, and Agriculture 
Division-is needed immediately. Books that should be readily 
available are being removed from the shelves and placed in 
storage in the basement because of lack of shelf space on the 
second floor. The need for a second tier of stacks on this floor 
is a top priority for the Library. When completed, the space 
available for books and journals in science, engineering, and 
agriculture will be doubled. 

LIBRARY STAFF-The Library staff continues to work 
with competence. In the Library self-study, areas where addi
tional staff is needed were recognized and provision was made 
for this in the library budget of 1971-72. The Report of the 
Visiting Committee recognized the high level of competence 
and excellence of the staff. 

COMMUNICATIONS CENTER 

The University Communications Center provides service to 
the University's needs in television, radio, photography and 
visual aids. 

In July of 1972, Clemson's agricultural electronic com
munications activities in the Cooperative Extension Service 
and South Carolina Agricultural Experiment Station merged 
with the Communications Center. 

The Communications Center provides supportive services 
to the University's three major areas of concern ; teaching, re
search and public service. 

Support of teaching takes many forms: 35mm slides, over
head transparencies, 16mm films, video tapes, audio-visual 
equipment loan and repair. One of the busier areas of teaching 
support has been the duplication of audio cassettes for in
dividualized instruction programs. 

Research support covers many of the same areas as teach
ing support, but with more emphasis placed on photographing 
results of research projects and advising researchers on the 
best approach to visually present their results. 
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The main thrust of public service support is television and 
radio. Each week the Communications Center produces seven 
radio programs and two television programs which are used 
by both commercial and educational broadcasters throughout 
South Carolina. 

In addition, staff members shoot, process and edit 16mm 
motion pictures used in athletic programs and by other agen
cies at the University. This year more than 200,000 feet of 
color film was exposed and processed. 

A new educational FM radio station, WEPR, licensed to the 
South Carolina ETV Commission, is located on Paris Moun
tain in Greenville. A remote studio for the station is in the 
Communications Center facilities on the Clemson campus. 
Eleven radio programs covering subjects from Appalachian 
music, poetry, to weather information for agriculturists are 
produced each week at Clemson and fed to the station via a 
micro-wave studio to transmitter link. 

As the University expands its commitments, the Communi
cations Center will seek to expand and improve its services 
to assist the University in achieving its goals in teaching, 
research and public service. 

COMPUTER CENTER 

As a service organization, the Computer Center must be 
responsive to the demands of the University. It must antici
pate the needs of its users-academic units for the most part, 
but administrative groups as well-and be ready with the 
facilities to meet those needs. Until recently, user demands 
could be expressed primarily in terms of machine capacity. 
But the ability to process more jobs is no longer sufficient 
to meet expanding requirements. 

The Computer Center's current phase of development stems 
from plans initiated in 1970 by the Center staff and the Com
puter Advisory Committee. They forecast a steady increase 
in the job load through 1973, tending to level off after that 
point. In addition, they determined the direction in which 
the Center was to achieve greater effectiveness: providing 
faster turnaround for short jobs, and bringing computing 
services to the user. 
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STUDENTS 

Clemson University's academic year 1971-72 was both a 
year of institutional landmarks and a year in which several 
long-developing, student "movements" crystallized into spe
cific, issue-oriented student body organizations and projects. 

Above all, it was a year of "firsts." 

Clemson awarded its 25,000th degree-a significant mile
stone in South Carolina's educational history-at its 76th 
Commencement exercises in May 1972. That occasion also saw 
a remarkable 25 per cent of the graduating class of 833 cited 
for outstanding academic achievement. 

Clemson graduated the first students from its four-year 
baccalaureate degree in nursing, established to help bridge 
the gap in the state's professional health care services, and 
also admitted the first students to its new five-year premedical 
curriculum, a joint program with the Medical University of 
South Carolina which shaves three full years off the usual 
time required to educate a medical doctor in South Carolina. 

In 1971 a Clemson graduate student in environmental sys
tems engineering was selected as one of only 30 national 
finalists in the White House Fellows program. In 1972 a 
graduate student in textile chemistry made Clemson history 
by winning one of the coveted 17 White House Fellowships, 
only the second South Carolinian to receive the honor since 
the program began in 1964. 

Also in 1971-72 Clemson gained a signal honor with the 
establishment of the nation's first student chapter of the 
15,000-member American Society for Micro-biologists; held 
its first annual foreign language festival, "Dionysia 72," an 
innovative and highly praised regional drama competition 
for language students; celebrated the lOth anniversary of its 
Honors Program; and saw its first 16 women students enter 
the Air Force ROTC program. The latter is a concrete indica
tion of the enormous growth in coeducation at Clemson. In 
the fall semester of 1972 about 33 per cent of Clemson's total 
enrollment and almost 38 per cent of its freshman class were 
women. 
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Total enrollment jumped by nearly 10 per cent in the 1972 
fall semester when a record 9,757 students-8,584 on the 
main campus-registered for classes. Graduate enrollment 
(2,071) was up almost 25 per cent over last year. 

Out-of-state student enrollment on the main campus dipped 
to 17 per cent (1,414)-down from 31 per cent in 1967 and 
the lowest since the return to campus of veterans after World 
War II-in order to accommodate larger numbers of qualified 
South Carolina students. In April, 1972, the University an
nounced it would have to turn away qualified students who 
were late in applying for fall semester enrollment because 
of an unusually high increase (10 per cent) in the number 
of new students who had already accepted offers of admission. 
That fall, 100 per cent of Clemson's available dormitory space 
was being utilized. 

Fall semester enrollment comparison for recent years are 
shown below: 

Year 
1967-68 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 

Undergraduate 
5,838 
6,165 
6,203 
6,679 
7,300 
7,686 

Graduate 
and Others 

636 
674 
818 

1,359 
1,590 
2,071 

Total 
6,474 
6,839 
7,021 
8,038 
8,890 
9,757 

The 1972-73 figures include 559 undergraduate students 
at off-campus centers-Clemson University at Greenville and 
Clemson University at Sumter-and 146 students in the 
Clemson-Furman University Master of Business Administra
tion degree program. 

The year 1971-72 also saw a number of longstanding issues 
and long-talked about problems important to the Clemson 
student body translated into concrete programs for dealing 
with them. 

Dormitory councils and new procedures for electing stu
dent senators from specific dormitory constituencies rather 
than at large were established to make student government 
processes more responsive to student needs. The administra
tion established a Student-Faculty Grievance Committee as 
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an arbitration board on student-faculty relationships, and 
again held a leadership workshop for top administrators and 
student leaders-both projects designed to foster better on
campus communication and exchange of ideas. The University 
also put the final touches on its five-year Cooperative Edu
cation Program, which began in the fall of 1972, to give 
students an option of combining meaningful employment 
experiences- "relevancy" -with their studies. 

On other fronts, the Student League for Black Identity 
sponsored a popular "Black Awareness Week" with speeches, 
arts and culture programs, films, concerts, and discussions 
aimed at heightening appreciation of black culture. Clemson 
coeds were instrumental in organizing a local chapter of the 
National Organization for Women (NOW), the oldest and 
largest women's liberation group in the United States, and 
sponsored their own "Women's Awareness Week." A team of 
12 undergraduates won a prestigious $11,170 National Science 
Foundation grant (Student Originated Studies Program) for 
pollution studies of the Chattooga River, while another group 
of ecology-minded students formed SURVIVAL, a campus 
organization dedicated to informal environmental education 
programs. 

Relevant, personal concern for others has long been a theme 
of American college campus discussion. Public service was 
a keynote for the Clemson academic year, and in 1971-72 
extracurricular public service was again offered by hundreds 
of Clemson students through the campus Office for Volun
teers Program. Volunteers gave time and talents to help in 
local Head Start programs ; as "Big Brothers" and "Big Sis
ters" in juvenile court cases and mental health centers ; to 
man a Crisis Intervention Center, a telephone hotline for 
people with personal problems; and as workers in day care 
centers and children's homes. These extracurricular activities 
complemented public service directly connected with academic 
studies, as for example, nursing students working with elderly 
patients at Greenville's Oakmont Nursing Center, education 
majors serving as special classroom aides in the federally
funded Oakway School Project (Oconee County), and grad
uate engineering students actively participating in a major 
pollution control research project designed to help textile 
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plants develop new ways to clean up and recycle their indus
trial wastes. 

Additional tabular information about the Clemson Uni
versity student body is given below: 

FAll SEMESTER 1972 ENROllMENT 
BY COllEGES, AND 

DEGREES AWARDED DEC. 1971-AUG. 1972 

Main Campus Degrees A warded 
Enrollment 

Fall Semester Associate Bachelor's Master's Doctorates 

Agricultural Sciences 415 - 79 26 8 
Architecture 350 64 5 -
Education --------------- 1,170 274 229 11 
Engineering _______ ------------------ 1,031 212 69 -
Forest and Recreation 

Resources ------------------------- 540 99 2 -
Ind. Mgt. and Textile 

Science ··························· 1,102 172 19 3 
Liberal Arts 1,013 - 160 6 -
Nursing ------------------------- 295 12 3 
Phys., Math. and Bio. 

Sciences ---------- 1,203 177 31 18 
Graduate Studies and 

Others ------------------------------- 1,465 
--

Totals ............................... 8,584 12 1,240 387 40 

Total 

113 
69 

514 
281 

101 

194 
166 

15 

226 

1,679 

Degrees awarded since 1896 total 26,133 of which 110 have been associate degrees; 23,598 
bachelor's degrees; 2,163 master 's degrees.; and 262 doctorates. 

Number and Per Cent of Students from 
South Carolina and from Out-of-State 

Year S.C. Per Cent Out-of-State Per Cent Total 

1950 2,416 78 677 22 3,093 
1960 3,231 80 817 20 4,048 
1965 3,494 70 1,530 30 5,024 
1966 3,867 70 1,673 30 5,540 
1967 4,201 69 1,856 31 6,057 
1968 4,604 71 1,921 29 6,525 
1969 4,799 72 1,867 28 6,666 
1970 5,219 73 1,969 27 7,188 
1971 5,968 75 1,997 25 7,965 
1972 7,170 83 1,414 17 8,584 

NUMBER AND PER CENT OF BLACK STUDENTS 

Year 
1972 

Number 
179 

Per Cent 
2 
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NUMBER OF STUDENTS IN SUMMER SCHOOL 

Year 
1950 
1960 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

Number 
948 

1,015 
3,216 
3,539 
3,980 
4,820 
4,472 
4,428 
4,692 
5,232 

STUDENT-FACULTY RATIO 
(Full-Time Equivalent) 

Year 
1969 
1970 
1971 
1972 

Ratio 
12.6 1 
13.1 : 1 
14.6 : 1 
14.6 : 1 

AVERAGE COLLEGE BOARD SCORE OF FRESHMEN 

Year 
1960 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

Score 
998 

1003 
995 

1005 
1005 
1015 
1005 
997 
983 
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NUMBER IN FRESHMAN CLASS 
(New Students) 

Year 
1950 
1960 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

Number 
640 

1,363 
1,479 
1,388 
1,559 
1,632 
1,468 
1,774 
1,853 
1,919 

ACCEPTANCE RATE OF APPLICANTS 

Year 
1967 
1968 
1969 
1970 
1971 
1972 

Rate 
79 % 
79 
79 
87 
87 
83 

RETENTION RATE OF STUDENTS 
(Freshman Class) 

Year 
1965 
1966 
1967 
1968 
1969 
1970 
1971 

Rate 
77 % 
79 
76 
80 
82 
78 
84 
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NUMBER OF DORM ROOMS AND 
PER CENT BEING UTILIZED 

Year 
1960 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

Rooms Per Cent Utilization 
2,900 
3,624 
3,920 
4,348 
4,780 
4,764 
5,190 
5,174 
5,174 

100 
97 
99 
97 
95 
94 
93 
97 

100 

NUMBER OF TEACHERS 
(Full-Time Equivalent Teaching Faculty) 

Year 
1970 
1971 
1972 

Teachers 
571.2 
580.1 
614.8 

CURRENT OPERATING FUNDS 
EDUCATIONAL AND GENERAL 

WHERE THE MONEY CAME FROM 
Encumbrances, Deferred Income and Restricted 

Funds Balance ---------------------------------------------------------$ 1,596,272 
State Appropriations ___ -------------------------------------------------- 14,176,111 
Federal Appropriation (Morrill-Nelson) --------------------------- 113,840 
Student Fees ------------------------------------------------------------- 3,444,709 
Gifts/Grants ------------------------------------------------------------------ 293,175 
Research Grants & Contracts, Institutes and 

Training Grants --------- ----------------------------------------------------
Auxiliary Enterprises and Related Activities _______________ _ 
Sales, Services, & Miscellaneous Income ______________ _ 
Transferred From Other Funds ------------------------------------

2,116,199 
7,127,437 

994,275 
138,972 

TOTAL ----------------------------------------------------------$30,000,990 

HOW THE MONEY WAS USED 
Instruction and Departmental Research _________________________ $11,320,780 
Organized Activities Related to Educational 

Departments _____ ------------------------------------------- _____________ 53,021 
Sponsored Research -------------------------------- __________________ 896,219 
Other Separately Budgeted Research 

(Excluding Agricultural Experiment Station) ____________ _ 
Other Sponsored Programs ---------------------------------------
Libraries -----------------------------------------------------------
Student Services ---------------------------------------- ------------------
Physical Plant Operation & Maintenance _____________ _ 
Administration & General Expense -----------------------------
Auxiliary Enterprises & Related Activities --------------------

437,835 
561,177 
950,312 

1,417,442 
3,464,465 
2,079,935 
6,686,467 

TOTAL ----------------------------------------------------- $27,867,653 

Funds for Encumbrances, Deferred Income 
& Restricted Funds Balance ____________________ _________ 2,133,337 

GRAND TOTAL -------------------------------------- ----------- $30,000,990 

5.3% 
47.2% 

.4 % 
11.5% 

1.0% 

7.0% 
23.8% 

3.3% 
.5% 

100.0% 

40.6% 

.2% 
3.2% 

1.6% 
2.0% 
3.4% 
5.1 % 

12.4% 
7.5 % 

24.0% 

100.0% 
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AGRICULTURAL RESEARCH, AGRICULTURAL EXTENSION, 
& OTHER PUBLIC SERVICE ACTIVITIES 

WHERE THE MONEY CAME FROM 
Encumbrances, Deferred Income, & Restricted 

Funds Balance -···-···-·-··-············---··-······-·······$ 
State Appropriations ------------------------···-··· 
Federal Appropriations -----------------······---·-···-·········· 
Sale of Farm & Forest Products --·····-----··-··-···---
Grants & Contracts ·-·---················-·-·-········-······-······· 
Other Sales & Services --·····----------·---------····-···· 

394,623 
6,147,330 
5,171,816 

569,526 
937,479 
204,987 

TOTAL ······--········-·-······-·······-··---····--···············$13,425,761 

HOW THE MONEY WAS USED 
Agricultural Research ---------···-······--··-··----········$ 4,755,779 
Agricultural Extension Service ····-····-·················-········ 6,500,192 
Livestock-Poultry Health Service ···········-···················--·- 1,356,258 
Fertilizer Inspection & Analysis -------··-·--···-····· 161,399 
Plant Pests Regulatory & Disease Eradication Services 217,147 

Other Public Services ···-···-···-·····--···············--··-······· 118,658 

TOTAL ······-········-··-···-----·-·-···------··········--$13, 109,433 

Funds for Encumbrances, Deferred Income and 
Restricted Funds Balance ······························-----········ 316,328 

GRAND TOTAL ····-···-------------····--········- $13,425,761 

STUDENT AID 1 

WHERE THE MONEY CAME FROM 
Loan and Interest Payments ---···········-···-·······-··------------------------ $ 
Gifts/Grants for Scholarships, Fellowships, Other 

Stipends and Loans ······---····-···--·--·--···-·······--------···················· 
Investment Income --···········································-······- ···· ............................ . 

2.9% 
45.8% 
38.5 % 
4.3 % 
7.0% 
1.5% 

100.0% 

36.2% 
49.6% 
10.3% 
1.2% 
1.8% 

.9% 

100.0% 

49,074 

1,031 ,575 
31,694 

TOTAL -·--·······-----········-----·-··-··-····-·-············-···---------· $ 1,112,343 

HOW THE MONEY WAS USED 
Educational Loans -······· ·············-···-··--·····-·········-·-········-···--········· $ 72,770 
Grants for Scholarships, Fellowships, and Special 

Purpose Stipends -----------------·····--------------------·····-·· 997,875 

TOTAL ············--····················-··-····--·-········-···--·-······----······$ 1,070,645 
1 Does not include student financing through United Student Aid Funds, Inc., commer

cial educational lending agencies, or scholarships not administered by the University. Funds 
received and expended for graduate assistantships are reflected in " Educational and 
General." 



51 

AGRICULTURAL RESEARCH, AGRICULTURAL EXTENSION, 
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cial educational lending agencies, or scholarships not administered by the University. Funds 
received and expended for graduate assistantships are reflected in "Educational and 
General." 
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PUBLIC SERVICE PROGRAMS OF 
THE COLLEGE OF AGRICULTURAL SCIENCES 

LUTHER P. ANDERSON, Dean 

SOUTH CAROLINA 
AGRICULTURAL EXPERIMENT STATION 

0. B. GARRISON, DIRECTOR 

The South Carolina Agricultural Experiment Station is the 
research and development division of Clemson University's 
College of Agricultural Sciences. It was established by state 
law in 1889 and federal laws (Morrill Act of 1862 and Hatch 
Act of 1887 and other subsequent acts). 

The Experiment Station is a state agency operating under 
state control with annual state appropriations supplemented 
with annual federal appropriations. It is charged with the 
responsibility of providing improved agricultural practices 
and methods coupled with higher standards of living for the 
people of South Carolina through interdisciplinary and inter
agency agricultural research programs. 

Agriculture is basic to life as we know it. When the total 
spectrum of agriculturally related determinants of higher 
living standards are considered, agricultural research becomes 
highly relevant to the people of our state and their aspirations 
for an improved "quality of life." Agriculture puts the "living 
in life" by supplying abundant, tasteful, nutritious food; clean 
air; clear water; comfortable housing; adequate clothing; 
money to spend; recreational opportunities; and time to enjoy 
life. 

Research is conducted in eleven subject matter depart
ments at five branch stations and at Winthrop College. The 
Simpson Station serves all departments in the Clemson area, 
conducting research applicable to the entire state and to the 
Piedmont area in particular. The Edisto Station serves the 
upper Coastal Plains and the Pee Dee Station serves particu
larly the middle and lower Coastal Plains. The Sandhill, Coast 
and Truck Stations conduct research on special problems 
peculiar to the areas in which they are located. Research in 
the area of home economics is conducted on a cooperative basis 
with the staff of Winthrop College. 
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HIGHLIGHTS AND ACCOMPLISHMENTS 

The brief, highlighted summary of research emphasis which 
follows reflects only a small portion of the overall program 
of the South Carolina Agricultural Experiment Station for 
the period of July 1, 1971, to June 30, 1972. 

Insect Control: The Experiment Station continues to be 
responsive to the needs of the people of South Carolina as 
reflected by an intensified research effort in the area of envi
ronmental quality. Interdisciplinary studies of an environ
mentally-oriented nature are underway in virtually all subject 
matter areas. 

Emphasis in entomological research has shifted from com
plete dependence upon insecticides for insect control to a 
management systems approach which incorporates all known 
methods of control including use of beneficial arthropods, 
insect pathogens, cultural control, and selective insecticides 
with reduced residual effects. In order to devise a manage
ment systems approach, researchers are determining the 
distribution of beneficial arthropods to establish reliable pop
ulation estimates. An intensive study of factors affecting 
parasites and predators is also being made. Economic thresh
old levels of pest species are being determined to allow esti
mates of allowable numbers of the pest species before control 
applications are needed. 

Entomologists, pest management specialists and insect 
pathologists have been working out parts of these systems on 
various crops during the past year as a team, developing 
more economical and better insect control recommendations 
that allow profitable production of quality crops while reduc
ing the pesticide load on the land. 

Plant Breeding and Development: Agronomists and plant 
breeders are also playing a very active role in the develop
ment of a systems approach to dealing with crop pests. Nat
ural mechanisms of pest resistance are being explored by 
plant scientists in an effort to breed new varieties of plants 
which are resistant to destructive insects, nematodes and 
diseases. The development of resistant crops continues to be 
a tremendous asset to the state, both environmentally, eco
nomically and qualitatively. 
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A cooperative research effort by plant breeders and animal 
science specialists is also underway to improve various forage 
and silage crops. The future of the South Carolina livestock 
industry is highly dependent upon the development of im
proved pastures for year-round grazing, management and 
feeding systems for the state's dairy and beef cattle, poultry, 
swine and horses. Improved winter forages for the Coastal 
Plains and improved summer silage crops and better year
round forages are urgent needs and Experiment Station sci
entists are actively involved in these areas. 

Cooperative research efforts between station researchers 
and personnel of the USDA's Agricultural Research Service 
have resulted in the release of new varieties of tobacco, corn, 
Southern pea, peaches, cucumbers, and white clover during 
the past year. Significant progress has been made toward 
the release of other new crop varieties at the same time. 

Waste Management: State and federal pollution standards 
are becoming increasingly strict, requiring improvements in 
present methods of handling wastes from concentrations of 
-cattle, swine and poultry and food processing plants to pre
vent pollution of soil, water and air. 

Montoring studies have been initiated along streams near 
dairy and beef farms in 10 counties in order to accurately 
assess the environmental impact of these operations. Although 
the data show considerable variation, the pollution directly 
attributable to these operations has been small thus far. How
ever, more detailed studies are underway so that the dairy, 
beef, swine, and poultry producers and processors of the state 
can avoid environmental crises associated with their opera
tions. 

A major research effort is being made to facilitate adequate 
disposal or utilization of waste materials. Research is con
tinuing in an effort to develop methods of utilizing wastes 
more efficiently. 

Studies in agricultural waste management are being put 
to immediate use providing much needed criteria for design 
of facilities throughout the state. Continued research progress 
on problems of waste control and conservation of natural 
resources will be a contributing factor to an improved envi
ronment for the citizens of the state and the region. 
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Rural Development and Land Use: Consistent with the Ex
periment Station's responsibility to improve the "quality of 
life" for the state's people is the research effort by agricul
tural economists and rural sociologists in the area of rural 
development. 

Even with the rather sharp drop in farm population in 
r ecent years, the South Carolina population remains predomi
nantly rural, the 1970 Census indicating 52.4 % rural. Al
though researchers consider and deal with overall state 
development problems, they recognize their responsibility to 
help develop the vast potential of the state's rural areas and 
people. Station personnel realize that development of the rural 
sector of our society can provide vital economic impetus and 
improve living standards throughout the state. 

Factors such as low economic potentials, substandard living 
and other environmental conditions and inadequate diets are 
under attack on many fronts in a joint state-federal effort 
to enable rural people to live healthy, contented and produc
tive lives. 

Interest in land resource planning and management has 
received increased attention recently at both state and federal 
levels as new emphasis is placed on rural development. There 
is a great need for rational land resource planning and man
agement in South Carolina. Experiment Station researchers 
are designing a system to conserve the state's resources by 
providing a centralized data storage facility readily accessible 
to users. Inventoried land data and computer mapping can be 
especially helpful in providing an inexpensive and quick way 
of identifying and evaluating the possible effects of various 
types of land-management policies. 

New and improved marketing systems are being invest i
gated to explore opportunities for increased markets, both 
domestic and foreign, for South Carolina produced products. 
Various management systems involving a number of different 
agricultural products have been studied to help producers, 
at all levels, determine the most efficient and profitable pro
duction techniques. 

Home Economics: The South Carolina Agricultural Experi
ment Station conducts home economics-related research at 
Winthrop College. During the past year studies were con-
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ducted in test methods for evaluation of carpets, flammability 
of children's sleepwear, occupational goals of young people, 
nutritional status of pre-school children, and food intake and 
nutritional health of adolescent girls. 

A number of the research projects undertaken at Winthrop 
are consumer oriented and the results are available to both 
manufacturers and consumers. In this way the home eco
nomics research program of the Experiment Station is helping 
the citizens of the state to more objectively evaluate products 
and is helping the manufacturer to better meet the needs and 
requirements of today's consumer. 

Curriculum guides in industrial sewing and distributive 
education were developed during the year in cooperation with 
the South Carolina State Department of Education. 

Disease and Pest Control: The premature death of large 
numbers of peach trees has been for years a serious problem 
to peach growers in the Southeastern states. In cooperation 
with the research staff in neighboring states, a system of 
peach production is being developed to reduce these losses to 
a minimum. This system which includes a combination of cul
tural and chemical procedures, is now being tested on a large 
scale in growers' orchards. 

Researchers are preparing to mount a major research effort 
against the lance nematode in South Carolina. This pest is 
causing significant damage to the state's cotton and soybean 
crop and is probably harming corn and other crops. The gen
eral distribution pattern of lance nematodes in South Carolina 
has been determined. Surveys indicate the pest to be widely 
distributed in the middle and upper Coastal Plain of the 
Savannah Valley region. Losses resulting from this costly pest 
can be reduced by soil fumigation and, at least on some soil 
types, by subsoiling and other land management practices. 

Chemicals for plant disease control have been improved 
greatly within the past few years. Recommendations are being 
changed constantly as research indicates new and more effec
tive methods of disease control. Major efforts are being made 
to reduce the cost of disease control and to reduce the use 
of pesticides found to be potentially hazardous to man or to 
his environment. 
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Engineering: Research progress by agricultural engineers 
during the year consisted of new developments in fruit and 
vegetable mechanization, evaluation of procedures in cotton 
harvesting, new studies on animal waste management, new 
techniques in herbicide incorporation and weed control pro
cedures, basic studies on soil-water relationships and hydrol
ogy of agricultural watersheds, and new studies on criteria 
for housing low-income families. The progress on these studies 
should contribute to the primary objective of improving effi
ciency of production and providing a better quality product 
for the consumer. 

Machine harvesting studies were conducted on fresh market 
tomatoes, apples, and peaches. Additional innovations show 
promise in the solution of problems associated with cleaning, 
sorting and grading, a segment of the total production
harvesting-processing system. Basic research relating light 
reflectance to maturity of peaches contributed to the overall 
progress of automation of the system. Various cutting units 
were tested on the experimental okra harvester. Tobacco 
mechanization may be enhanced by new findings in the han
dling and curing phases of the system. 

Significant evidence of the progress made during the year 
is indicated by the patents which were issued on a fruit har
vester, an okra harvester, and a tobacco harvester, all three 
developed by Experiment Station agricultural engineers in 
cooperation with scientists in other disciplines. 

Livestock: A team research effort by specialists, in cattle, 
swine, and poultry has been expanded in the area of repro
ductive problems. The research emphasis included investiga
tions into the problems of low calf crops in cattle, low litter 
number in swine, and low hatchability of eggs. 

In dairy cow nutrition the researchers continued to center 
on the study of corn or sorghum silage as the major forage 
plus supplements of protein substituting urea. 

A concern for the consumer and the quality of his food 
prompted the investigation of milk quality. Dairy scientists 
found the somatic cell count in the milk or the type of package 
used in the retail channel could affect the acceptability of the 
flavor of milk. 
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The swine research program was expanded, especially in 
the areas of nutritional problems and feed efficiency from 
farrowing through finishing. Techniques are being developed 
to help stop some of the litter losses which occur during the 
first few weeks of life. 

Cross breeding work with cattle received increased atten
tion as more effort was directed toward improving the overall 
quality of the state's livestock industry. Animal science spe
cialists are seeking new and improved breeds of cattle which 
produce more and better cuts of meat at a higher feed con
version rate. 

Food Science: A number of research efforts in both applied 
and basic research have been made in nutritional studies by 
Experiment Station food scientists. Progress has been made 
in several projects concerned with such things as raising the 
protein content of breakfast cereals and snack foods, reducing 
the undesirable fat content of various meats, developing tasty 
new foods from peanuts and soybeans, and improving process
ing methods for prepared foods such as summer sausage. 

Food scientists are not content to merely take existing 
food items and improve them. They are working cooperatively 
with plant breeders, livestock and poultry specialists, horticul
turists, and engineers to make our food supply safer, more 
nutritious, better tasting, and perhaps a little less expensive. 

Aquatics: Increased impetus for aquatic and fisheries re
search was received during the past year through grants 
funded by the recently approved federal Sea Grant Program. 

Subjects of new research projects range from taxonomy 
of South Carolina fishes to the culture of catfish in cages. 
A continuing survey is being made of the freshwater fishes 
of the state and a study of fish parasites in Lake Hartwell is 
underway. Preliminary examinations have been made on col
lection sites for evaluating crawfish as a potential for food 
purposes, and a new source of income for people in the Coastal 
Plain of the state. 

Poultry: Poultry researchers continue to battle a problem 
which has caused or has been blamed for causing great eco
nomic loss to the state's turkey industry. A vigorous research 



59 

program has been undertaken in cooperation with the ento
mology department to clarify the true extent of damage 
caused by leucocytozoon disease (turkey malaria) and to learn 
methods of preventing, controlling or minimizing its adverse 
effects. 

Evidence has been found that egg production is reduced 
in infected breeder turkeys and that the hatchability of eggs 
is reduced. Experiments are underway to clarify the serious
ness of the disease in young growing turkeys. Drugs have 
been studied for their ability to control leucocytozoon after 
the bird has been infected and one drug in particular shows 
promise as a therapeutic agent. 

Other research work with turkey diseases indicated a tur
key cholera vaccine is progressing to a point where it appears 
it may become a reality for commercial use in the near future. 

Horticulture: A team research effort between horticultur
ists and specialists in other subject matter areas has demon
strated to growers and industry in the state the potential for 
a completely mechanized program in the area of fruit and 
vegetable production. 

The feasibility of adapting the Experiment Station's self
propelled over-the-row peach harvester to fresh market 
peaches has been evaluated both by horticulturists and agri
cultural engineers. Comparable studies with tomatoes using 
a mechanical harvester have been conducted and results are 
encouraging in both cases. 

The development of preharvest applied plant growth regu
lators and a portable dumper-sorter for field sorting of fruit 
has aided the overall fruit and vegetable mechanization pro
gram and speeded its implementation throughout the state. 

Ornamental research is progressing rapidly, receiving im
petus from the Legacy of Parks Program and a cooperative 
Horticulture-Floriculture Program with the Coastal Plains 
Commission. These inputs are establishing a firm foundation 
for research programs in turf grass, woody ornamentals and 
floriculture. 

Relocation of Pee Dee Experiment Station: During the year 
approximately 2,200 acres of land were purchased as the new 
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site for the Pee Dee Experiment Station between Florence 
and Darlington. This new location will enable an expansion 
of the Experiment Station's research efforts in the Pee Dee 
region. The current station site is being crowded by the rapid 
suburban growth of the city of Florence. 

The new location includes some 1,100 acres of cultivated 
land. There are 12 lakes scattered across the property which 
will facilitate the development of aquatic research including 
studies on management of fish in farm ponds for food produc
tion and recreation purposes. Crop research can be expanded 
at the new facility to include not only existing economically 
important crops, but also crops of potential value. 

Although some initial tobacco plantings were made during 
the past year, most of the relocation effort consisted of de
tailed planning and the preparation of a land use and con
servation map to aid in the most productive utilization of the 
area and its resources. Several years will be required for the 
total research program to be relocated to the new station site 
so that the relocation process can be achieved in an orderly 
fashion and none of the research programs needlessly dis
rupted. 

FUNDS FOR THE EXPERIMENT STATION OTHER 
THAN THOSE FROM FEDERAL SOURCES 

Classification of Expenditures and Receipts for 1971-72 
Agricultural 

Research 
Personal Services ---------------------------------------------------$ 1,89 6, 938 
Freight, Express and Deliveries -------------------------- 1,605 
Travel ------------------------------------------------------------------------ 38,574 
Communications Services -------------------------------------- 18,036 
Contracted Services ------------------------------------------------- 12,713 
Printing and Advertising ---------------------------------------- 7,608 
Utility Services -------------------------------------------------------- 43,295 
Other Contracted Services ------------------------------------ 59,823 
Supplies -------------------------------------------------------------------- 172,076 
Rents and Fixed Charges ------------------------------------ 120,873 
Eq uipm en t ---------------------------------------------------------------- 86,708 
Land and S tru c tu res ------------------------------------------------

Expen di tu res -----------------------------------------------------------$ 2, 45 8,249 
Receipts from State Treasurer 

(Regular Appropriation) --------------------------------$ 2,458,249 
Operating Revenue Receipts -----------------------------
Unexpended Balance Brought Forward from 

Previous Year --------------------------------------------------
Transferred from Grant Overhead ----------------------

Balance Forward ----------------------------------------------------

Operating 
Revenue 
$ 148,232 

343 
9,235 
6,688 
6,566 
1,202 

15,775 
25,150 

139,026 
31,475 
42,392 
10,128 

$ 436,212 

$ 500,821 

$ 33,928 
20,000 

$ 118,537 
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FEDERAL FUNDS 
THE SOUTH CAROLINA AGRICULTURAL EXPERIMENT 

STATION-1971-72 

Personal Services ---------------------------------------------------$ 
Freight, Express and D eliver ies --------·-----------------

t~':::~u!;i~~~i~~e: s-~-~~-;~-~-~-- :::::::=::::::::::::::::::::::::::::::: 
Contracted Services -------------------------------------------------
U t ili ty Services --------------------------------------------------------
O ther Contractual Services --------------------------------
Supplies and Materials ------------------------------------------
Rents and F ixed Charges --------------------------·---------
Equ ipmen t ---------------------------------------- -------------------------

Hatch 
932,755 

145 
20,685 

3,662 
6,845 

11,884 
10,137 

127,864 
4,281 

49,929 

Expend itures ________ ___________ _________ ______ ____________________________ $ 1,168,18 7 
Receip ts fo r the year from the T reasurer of the 

United S tates ---------------------------------------------------$ 1,168,187 

Regional 
Research 

Funds 
$187,117 

251 
4,7 15 
1,357 

316 

3,719 
20,744 

2,262 
11,404 

$ 231,885 

$ 231,885 

Proper vouchers for all the above disbursem ents are on fi le and have 
been examined by us and found corr ect. 

We, the undersigned, certify that the expenditures have been solely for 
the purpose set for th in the Agricultural Experiment Stations Act of 
A ugust 11, 1955 (H atch Act of 1887 as amended), and in accordance with 
the terms of said acts r espectively, and that the balances, receip ts and 
disbursements are as shown above. 

Attest: A . W . R igsby 
Cust odian of the Seal 

Signed : 0 . B. Garrison 
Director of S. C. 
Agricultura l Experiment 
Station 

ACTIVE RESEARCH PROJECTS 1971-72 
AGRICULTURAL ECONOMICS AND RURAL SOCIOLOGY 

Economic Appraisal of Potential Technological and Institu
tional Changes in S. C. Agriculture. 

Market and Production Potential for S. C. Ornamental Crops. 
Systems Analysis of the Vegetable Subsector of the Food 

Industry of the South. 
Soil, Water Management Decision Making. 

Investigations of the Feasibility of Mechanizing the Produc
tion of Vegetables for Fresh Market and Processing in 
South Carolina. 

Physical Properties and Quality of Fruits and Vegetables as 
Related to Harvesting Equipment and Handling Methods. 

Egg Marketing Systems for the South. 
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Analysis of Human Resources in Relation to Economic Devel
opment in South Carolina. 

The Development of Efficient Equipment, Materials, and 
Techniques for the Handling, Packaging, Transportation, 
and Storage of Peaches. 

Evaluation of Beef Industry in the South. 
Physical, Social and Economic Aspects of Functional Housing 

for Low Income Families. 

Human Capital and Economic Growth Effects of Investments 
in Formal Schooling. 

An Economic Analysis of Turkey Production and Marketing. 
Economic Evaluation of Dairy Marketing Structures and 

Organizations in South Carolina. 
Economic Study of Alternative Systems for Distributing 

Water Supplies in a Decentralized Industrial Area. 
Market Organization, Power, Policies, and Programs in The 

Dairy Industry. 
Economic Evaluation of Alternative Forms of Vertical Co

ordination in the Livestock-Meat Industry. 
Predicted Effects of Selected Policy and Technology Changes 

in the Grain Marketing System. 
The Social Impact of Economic and Population Change in 

Transitional S. C. Counties. 
Analysis of Demographic Data for the Human Resources of 

South Carolina. 
The Demand for Environmental Quality: The Theory and 

Measurement. 
A Study of Factors Affecting Costs of Marketing Cotton in 

South Carolina. 
An Analysis of Rural Development in the Southeastern United 

States. 
Development of Human Resource Potentials of Rural Youth 

In South Carolina and their Patterns of Mobility. 
The Effects of Selected Changes in the Real Property Tax 

System on Agricultural Land-Use and Tax Revenues in 
South Carolina. 

Economic and Sociological Aspects of Comprehensive Land
Use and Spatial Planning in South Carolina. 
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The Feasibility of Marketing Cooperatives in the South Caro
lina Seafood Industry. 

An Economic Study of Alternative Systems for Distributing 
Water Supplies in a Decentralized Urban-Industrial Area. 

Effects of Price Level and Price Change Upon the Domestic 
Use of Water Over Time. 

Improving Market Facilities for South Carolina Products 
(cooperative with South Carolina Agricultural Marketing 
Commission, Columbia). 

Cotton Quality Survey (cooperative with Clemson University 
Extension Service, and USDA Testing Laboratory). 

Develop and Operate an Information Filter Center to Aid in 
MarketingS. C. Farm Products (cooperative with S. C. Ag. 
Marketing Commission and Clemson University Extension 
Service). 

Providing Agricultural Marketing Information for Program 
and Facilities Planning (cooperative with S. C. Crop and 

Livestock Reporting Service, Columbia). 

AGRICULTURAL ENGINEERING 

Hydrology of Piedmont Agricultural Watersheds. 
Mechanizing the Production of Vegetables. 
Mechanization of Tobacco. 
Physical Properties and Quality of Fruits and Vegetables as 

Related to Harvesting Equipment and Handling Methods. 
Critical Placement of Pesticides in the Seedbed. 
Criteria for Functional Analysis of Soil-Plant-Water Systems. 
Water Management in Livestock Waste Handling Systems. 
Mechanical Harvesting and Handling of Peaches and Apples 

in South Carolina. 
Soil, Plant and Meteorological Factors in Drainage Evalua

tion and Design. 
Systems Analysis for the Production of Quality Cottonseed. 
Physical, Social and Economic Aspects for Functional Hous

ing for Low Income Families. 
The Interflow Process on Sloping Watershed Areas. 
Factors Affecting Water Yields from Shallow G r o u n d 

Aquifers. 
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Reduction of Carrier and Technical Rates in the Application 
of Soil-Incorporated Herbicides through Low-Volume Ap
plication and Increased Incorporation Uniformity. 

Engineering Systems for Cotton Production. 
Determination of the Hydrologic Effects of Developmental 

Changes in Watersheds Using Aerial Photographs. 
Moisture Excess and Deficiency in Coastal Plain Soils. 
Quality Maintenance of Mechanically Harvested Horticultural 

Crops. 
Dairy Farm Waste Management - Characterization and 

Disposal. 
Effect of Partial Field Drying on the Cost and Quality of 

Coastal Bermudagrass Pellets. 
Dehydrating and Pelleting Coastal Bermudagrass. 
Dynamic Modeling of Weed Control in Cotton Production. 
Water Distribution and Movement in An Unsaturated Soil 

Profile. 

AGRONOMY AND SOILS 

Reduction of Carrier and Technical Rates in the Application 
of Soil-Incorporated Herbicides Through Low-Volume Ap
plication and Increased Incorporation Uniformity. 

Pedological Studies in South Carolina. 
Soil Profile Distribution of Plant Nutrients Under Intensive 

Cropping. 
Hybrid Corn Breeding. 
Studies With Small Grains. 
Variety Testing of Row Crops. 
Factors Limiting Production of Field Crops. 
Breeding Fiber Quality in Cotton. 
Long Time Fertility and Adaptation Experiments. 
Improvements of Flue Cured Tobacco by Development of 

More Adequate Fertilization and Cropping Systems. 
Improvements by Breeding of Varieties and Strains of Flue 

Cured Tobacco with Desirable Growth, Quality, and Re
sistance to the Prevailing Diseases. 

Crop Variety Experiments-Small Grains, Soybeans, Alfalfa, 
Winter Legumes, Peppers, Sesame and Peanuts. 
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Amino Acid Composition and Protein Quality of Corn. 

Grain Sorghum Improvement and Performance Testing. 

Variables Influencing Sward of Clover-Grass Pastures. 

Mechanization of Tobacco Harvesting. 

Seed and Seedling Diseases of Cotton and Their Control. 

Surfactants' Influence on Herbicide Effectiveness. 

Cotton Breeding. 

Small Grain Breeding. 
Soybean Genetics and Breeding. 
Tobacco Breeding and Genetics. 
Chemical Control of Weeds in Soybeans, Cotton and Corn. 
Supplementary Grazing on Coastal Bermudagrass. 
The Disposition of Pesticides in the Soil. 
Moisture Nutrient Availability and Subsoil Compaction. 
Physicochemical Characterization of Soil Colloids. 
Aspects of Urea Utilization by Ruminant Animals. 
Orchardgrass Improvement. 
Sorghum Silage and Coastal Bermudagrass Silage, Hay and 

Pellets for Beef Production. 
Permanent Pastures, With and Without Interseeded Species, 

for Beef Cow-Calf. 
Subsoiling and Deep Placement of Fertilizers for Soybeans. 
Evaluation of Forage Sorghum Varieties for Silage Potential. 
Evaluation of Summer Annual Grass Varieties in Clipping 

Trials. 
Evaluation of Cotton Varieties and Advanced Experimental 

Strains. 
Evaluation of Selected 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. 
Cytology of Trifolium species in the Section Amoria. 
Minimum Tillage and No Tillage in Production of Corn and 

Soybeans. 
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Evaluation of the Micronutrient Status of Soils and Plant 
Response to Added Micronutrients. 

Calibration of Chemical Soil Tests with Expected Response 
to Fertilizers. 

S. C. Soybean Yields as Influenced by Row Spacing. 

Growing Cool-Season Pasture Species in Association with 
Coastal Bermudagrass. 

Soil Behavior Under Different Levels of Management and 
Use. 

Evaluation of New Fertilizers as Sources of Plant Nutrients 
for South Carolina Crops. 

Fertilizers and Organic Wastes Applied to Soils in Relation 
to Environmental Quality. 

Herbicide Movement from Application Sites and Effects on 
Non-Target Species. 

Clover Investigations. 
Moisture Excess and Deficiency in Coastal Plain Soils. 
Dynamic Modeling of Weed Control in Cotton Production. 
Mechanisms and Inheritance of Resistance to Mexican Bean 

Beetle in Soybeans. 
No-Tillage Planting of Soybeans. 
Lance Nematodes on Soybeans. 

ANIMAL SCIENCE 

Influence of Nutrition on Ovulation, Fertilization and Em-
bryonic Survival in Ewes. 

Endocrine Functions and Reproductive Efficiency in Swine. 
Environmental Factors and Gastric Abnormalities in Swine. 
Protein Level Sequences for Pigs Fed to Heavier Weights. 
Litter Size as Affected by Nutrition and Management of 

Brood Sow. 
Cooked Soybeans in Diets for Growing-Finishing Swine. 
The Response of Sire Progenies to Management and Feeding 

Procedures. 
The Influence of Exogenous Progestins on Fertilization, Em

bryo Survival, and Reproductive Physiology of the Bovine 
Female. 
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Permanent Pastures, With and Without Interseeded Species, 
for Beef Cow-Calf Production. 

Corn Silage, Urea, and Corn for Finishing Beef Cattle in 
Dry lot. 

Tenderness and Carcass Characteristics of Beef Produced 
from Crossbreeding Systems. 

Wintering Cows on Synthetic and Natural Protein Supple
ments. 

Selection Procedures for Increased Reproductive Efficiency 
and Weaning Performance in Beef Cattle. 

Sorghum Silage and Coastal Bermudagrass Silage, Hay, and 
Pellets for Beef Production. 

Comparison of Crossbreeding Systems for Improving Beef 
Production. 

The Effect of Partial Field Drying on the Cost and Quality 
of Coastal Bermuda Pellets. 

PLANT PATHOLOGY AND PHYSIOLOGY 

Disease Control on Vegetables. 
Diseases of Forest Trees. 
Bacterial Canker and Crown Rot Diseases of Peach. 
Bacterial Canker of Peach. 
Seed and Seedling Diseases of Cotton and Their Control. 
Diseases of Soybeans and Their Control. 
Cause and Control of Diseases of Ornamental Crops. 
Physiological and Biochemical Mechanisms of Herbicidal 

Action. 
Pesticides for the Control of Fruit Diseases in South Carolina. 
Factors Affecting the Production and Marketing of South 

Carolina Christmas Trees. 
Biological Determination of Performance for Planting Seed. 
White Clover Pathology-Virus and Other Diseases. 
Diseases of Cantaloupes and Watermelons and Their ControL 
Causes and Control of Diseases of Cereal Grains in South 

Carolina. 
Causes and Control of Diseases of Shaae and Ornamental 

Trees. 
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DAIRY SCIENCE 

Improving Processing and Distribution Methods for Milk and 
Its Products. 

Practical Aspects of Urea Utilization by Ruminant Animals. 

Influence of Exogenous Progestins on Fertilization of Bovine 
Female. 

Sex Steroids and Their Relationship to Fertility in the Bovine 
Female. 

Composition Criteria for the Evaluation of Normal and Ab
normal Milk from Individual Cows. 

The Role of Methionone and Sulfur in Rations Containing 
Urea When Fed to Ruminant Animals. 

Waste Disposal in the Dairy Industry and Stream Pollution. 

Flavor Quality and Milk Consumption. 
Improving Reproductive Efficiency in South Carolina Dairy 

Herds. 
Management Factors and Decisions that are Different Be

tween High and Low Producing Dairy Herds as Related 
Udder Health. 

ENTOMOLOGY AND ECONOMIC ZOOLOGY 

Epidemiological and Biological Studies of Leucocytozoon 
smithi in Turkeys. 

External Parasites of Poultry. 
Insects on Corn and Miscellaneous Field Crops. 
Biology of Pine Reproduction Weevils in Coastal S. C. 
Importance of Deer Flies and Horse Flies in S. C. 
Evaluation of Bacillus thU'ringiensis in Controlling Heliothis 

spp. on Cotton and Tobacco. 
Bionomics of Insects of Forest Trees and Wood Products in 

s. c. 
Effects of Weather and Physical Environment on Insect 

Populations. 
Ecology and Interrelationships of the Natural Enemies of 

Pine Insects. 
Evaluation of Selected Anti-Fertility Compounds on Certain 

Species of Insects 
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Biology and Control of Insects Affecting Man and Animals. 
Studies on Trichostrongyloidosis in Ruminants. 
Internal Parasites of Swine. 
Biology and Control of Arthropods on Apples. 
Biology and Control of the Plum Curculio Attacking Peach 

Trees. 
Control of Vegetable Insects in Piedmont, S. C. 
Biology and Control of Insects Attacking Ornamental Plants. 
Biology and Control of Arthropods Attacking Pecans. 
Biology and Control of White Peach Scale and Catfacing In-

sects Attacking Peach Trees. 
Biology of Pine Reproduction Weevils in Coastal S. C. 
Biology and Control of Peach Tree Borers. 
Biology and Control of Arthropods on Soybeans. 
Control of Insects Attacking Christmas Trees. 
Identification and Distribution of Insects of Economic Im-

portance in S. C. 
Pond Culture of Warm-Water Fish. 
Biology and Control of Blackflies Transmitting Leucocytozoon 

spp. 
Biology and Use of Encapsulated and other Baits for Control 

of the Imported Fire Ant. 

FOOD SCIENCE 

Methods for Increasing Utilization of Peanuts. 
Absorption and Disposition of Amino Acids in Rats. 
Amino Acid Composition and Protein Quality of Corn. 
Methods of Increasing Utilization of Poultry. 
Dietary Fats and Quality Attributes of Chicken Carcass. 
Storage Stability of Poultry Meats. 
Quality of Bound Poultry and Red Meat Products. 
Utilization of Dietary Fat from Various Sources. 
Behaviour of Offspring as Influenced by Nutritional Aberra

tions and Ethanol. 
Influence of Pectic Changes on Texture of Vegetative Tissue. 
Identification and Behavior of the pigments which cause dis

coloration of canned peaches. 
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Effect of Light on Ripening Characters of Detached Fruits. 
Influence of Exogenous Progestins on Fertilization of Bovine 

Female. 
Sex Steroids and Their Relationships to Fertility in the Bo

vine Female. 
Endocrine Functions and Reproductive Efficiency in Swine. 
Salt-Free, Biodegradable Solutions for Storage of Pickling 

Cucumbers. 
Growth of and Toxin Production by Clostridium perfringens 

in Food. 
Broiler Carcass Character and Processing Quality. 

HOME ECONOMICS 

Development of Test Methods for Evaluation of Indoor-Out
door Carpets. 

Investigation of Consumer Acceptance of Flame Retardent 
Infant's Sleepwear. 

Influences on Occupational Goals of Young People From Three 
Subcultures in the South. 

Breakfast Consumption Habits of College Students. 
Food Intake and Nutritional Status of Preschool Children. 

HORTICULTURE 

Market and Production Potential for South Carolina Orna
mental Crops. 

Breeding Edible Southern Peas. 
Introduce, Multiply, Evaluate and Preserve Plants for Agri

cultural, Industrial, and Urban Uses. 
Studies on Vegetable Culture. 
Evaluation and Improvement of Horticultural Crops and 

Varieties. 
Studies of Nutrition and Management of Horticultural Crops 

and Varieties. 
Vegetable Variety Testing and Improvements. 
Disease Resistant Cantaloupe Varieties. 
The Effects of Plant Growth Regulators on the Physiological 

Changes in Horticultural Crops. 
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Influence of Postharvest Treatments on Quality and Shelf-
Life of Horticultural Crops. 

Processing Fruits and Vegetables. 

Influence of Pectic Changes on Texture of Vegetable Tissues. 

Evaluation of Herbicides and Their Influence on the Physi-
ology of Vegetable Crops. 

Feasibility of Mechanizing the Production of Vegetables. 

Physical Properties and Quality of Fruits and Vegetables. 

Sweet Potato Breeding. 

Evaluation of Vegetable Varieties and Cultural Practices 
Associated with Production. 

Sweet Potato Seed Certification. 

Relationship of Fruit Characteristics and Quality to Locations 
and Environmental Factors. 

Cultural and Management Practices for Peaches and Small 
Fruits. 

Breeding Bunch Grapes for the Southeast. 

Lawn Grasses and Fruits for the Coastal Area. 

The Development of Plum Varieties Adapted to the Coastal 
Plains Area. 

Improving Cultural and Management Practices for Tree and 
Small Fruits. 

Fruit Variety and Rootstock Evaluation. 

The Effects of Plant Growth Regulators on the Physiological 
Changes in Horticultural Crops. 

The Influence of Postharvest Treatments on the Quality and 
Shelf-Life of Horticultural Crops. 

Processing Fruits and Vegetables. 
The Growth, Yield, and Fruit Quality of Pears Under Various 

Commercial Cultural Practices in South Carolina. 

Identification and Behavior of Anthocyanin Pigments in 
Peaches for Processing. 

Waste Disposal from Food Processing Plants in South Caro
lina. 

Mechanical Harvesting and Handling of Peaches and Apples 
in South Carolina. 

Peach Breeding. 
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Handling, Packaging, Transportation and Storage of Peaches. 
Apple Production. 
Cultural Management of Centipedegrass Turf. 
Therapeutic, Physical, Psychological, and Rehabilitated Re

sponses to Certain Aspects of Horticulture. 
Foundation Plant Material Production-Seed Processing. 
Flowering Plants, Relation to Variety and Production Tech

niques. 
Mineral Nutrition and Management Practices for Ornament

als and Turf. 
Physiological Study of Herbicides-Ornamentals. 
Factors Influencing the Development, Production, Manage

ment of Turfgrasses. 
The Use of Chemical Preservatives in Extending the Vase 

Life of Cut Snapdragons. 

POULTRY SCIENCE 

Development of Practical Methods for Production of Eggs 
with Low Cholesterol Content. 

Zinc Metabolism in Poultry. 
Intestinal Parasitism and Nutrient Absorption in Poultry. 
Effects of Polychlorinated Biphenyls in Poultry Diets. 
Effect of Noise Pollution on the Fowl. 
Effect of Temperature on Semen Production of Chickens and 

Turkeys and Egg Production in Turkeys. 
Poultry Housing and Lighting Demonstrations and Field 

Studies. 
Environment-Nutrition Relationships with Turkeys. 
Photoperiods for Layers. 
Biology and Control of Poultry Coccidia Using the Vitro 

Methods. 
Fowl Cholera: Biological Therapy, Blood Serum Electrolytes, 

Relation to Leucocytozoon Infections. 
Quail Infectious Bronchitis Disease. 
Transmission, Pathology and Control of Leucocytozoon Dis

ease in Turkeys. 
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STATION PUBLICATIONS 1971-72 
Bulletins 

SB 557-Inspection and Analysis of Commercial Fertilizers 
inS. C. 

SB 558-A Producer-Oriented Economic Analysis of Con
tract Turkey Production in S. C. 

SB 559-Trends in Usage of Cotton and Competing Fibers, 
1971. 

Technical Bulletins 
TB 1039-Activity of 3-Cholrophenoxy- Alpha- Propiona

mide (3-CPA), a Peach Thinning Chemical, as 
Influenced by Spray Additives. 

TB 1040-Analysis of Crop-Environment Relationships 
and Elaboration of the Temperature Response 
In Snap Bean Production. 

TB 1041-Wholesale Demand Function for Fresh Peaches 
in 23 Markets. 

TB 1042-Experimental Housing of Broiler Breeders. 

Circulars 
SC 162-SC 71-A New Mosaic-Resistant Flue-Cured To

bacco Variety. 
SC 163-SC 72-A New Tobacco Variety with Resistance 

to Mosaic and Other Diseases. 

Research Series 
Agricultural Economics and Rural Sociology 

344-S. C. Crop Statistics. 
345-S. C. Livestock Statistics. 
346-S. C. Cash Receipts From Farm Marketings. 
347-Charges for Custom Work In South Carolina. 
348-Agricultural Prices and Their Use in Farm Plan-

ning For S. C. Farmers. 
349-Leasing or Renting vs. Ownership of Farm Equip

ment. 
350-Atlas of Agriculture for South Carolina. 

Agronomy and Soils 
55 (Revised)-Food Producing Minerals and Chemicals, 

Sulfur-Essential for Protein. 
69 (Revised)-Food Producing Minerals and Chemicals, 

Potassium-The Catalyst. 
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Animal Science 
22-Some Comparisons of Cattle Finishing Systems In 

volving Corn Silage, Urea, Sulfur, Liquid Supple
ment, and Dehydrated Coastal Bermudagrass Pellets. 

23-Swine Field Day Assembled for South Carolina Pork 
Conference. 

Food Science 
19-Brown Rot and Pectin Methyl Esterase Activity in 

Fresh Peaches. 

Horticulture 
137-Daffodil Variety Evaluation-Spring 1971. 
138-Flowering Annuals Variety Trials-1971. 
139-Evaluation of Seaweed Products Upon the Various 

Growth Responses of Three Types of Tobacco. 
140-A Progress Report on Herbicide Studies with Vege

table Crops in 1971. 

Technical Contributions 

July 1, 1971-June 30, 1972 

No. Title 
937 "Plant Protoplasts-Observations of Gross Membrane 

Reactions" By M.A. Boulware and N. C. Camper 
938 "Adult Pecan Weevil, Curculio caryae (Horn), Emer

gence In The Upper Coastal Plains of South Carolina" 
By R. F. Nash and C. A. Thomas 

939 "Ear Lesions in Rabbits Produced by Sterol Injections" 
By R. F. Borgman and F. H. Haselden 

940 "Mechanical Harvesting of Okra" By M. K. Richardson 
940 "Effects of Soil Heating and Long Days on The Growth 

of 'Ace' Easter Lilies" By C. R. Johnson 
942 "A Modified Canopy Trap for Collecting Tabanidae" 

By T. R. Adkins, Jr., W. B. Ezell, Jr., D. C. Sheppard, 
and M. M. Askey, Jr. 

943 "Colored Feed for Turkey Poults" By J. B. Cooper 
944 "Influence of Undernutrition on the Histology and 

Histochemistry of the Bovine Endometrium" By R. J. 
Wordinger, J. F. Dickey, and J. R. Hill, Jr. 

945 "A Study of Larval Head Capsules of the Nantucket 
Pine Tip Moth" By R. C. Fox, N. H. Anderson, S. C. 
Garner and A. I. Walker 
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946 "The Effect of Somatic Cell Concentration in the Raw 
Milk on the Shelf-life of the Processed Product" By 
J. J. Janzen 

947 "Corn Silage, Urea and Pelleted Coastal Bermudagrass 
in Steer Finishing Systems" By R. L. Edwards, G. C. 
Skelley, Jr., J. J. Starnes, and W. A. Balk 

948 "The Influence of Season and Nutrition on Luteal 
Plasma Progesterone in Rambouillet Ewes" By D. R. 
Lamond, R. G. Gaddy and S. W. Kennedy 

949 "Results of Seed Treatment of Barley and Oats in 
South Carolina during 1970 and 1971" By G. C. Kings
land 

950 "Effects of Aeration on Water Quality and Production 
of White Catfish-H. Methods of Dispersing Air in 
Earthen Ponds" By H. A. Loyacano and N. B. Jeffrey 

951 "Plasma Estrogen and Progesterone Levels During 
the Periods After Mating, Early Pregnancy and Post
partum in Cows" By D. M. Hendricks, J. F. Dickey and 
J. R. Hill 

952 "Effect of Light During Incubation and Hatching of 
Turkey Eggs" By J. B. Cooper 

953 "The Use of Individual Fruit (Intraplot) Variance as 
a Technique to Evaluate Peach Fruit Uniformity" By 
E. T. Sims, Jr., C. E. Gambrell, Jr. and W. P. Byrd 

954 "The Relative Contributions of Yield Components to 
Lint Yield in Upland Cotton, Gossypium hirsitum L." 
By S. Worley, B. A. Maner, T. W. Culp and D. C. 
Harrell. 

955 "Effect of Heating On Diverse Soils" By K. S. LaFleur 
956 "Protozoan Parasitic Infections of the Chick Intestine 

and Protein Digestion and Absorption" By D. C. Turk 
957 "Water Table and Soil Moisture Probabilities with Tile 

Drainage" By T. C. Young and J. T. Ligon 
958 "The Uptake of DDT by Domestic Turkeys Ranged 

On Treated Clay Loam Soil" By J. J. Poland, J. B. Kis
sam, J. K. Reed, and B. D. Barnett 

959 "The Effect of Meat Particle Size on Extractable Pro
tein, Cooking Loss and Binding Strength in Chicken 
Loaves" By J. C. Acton 

960 "Registration of SC 71 Tobacco" By T. W. Graham, 
J. F. Chaplin, Z. T. Ford and R. C. Currin 
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961 "The Effect of Heat Processing on Extractability of 
Salt-Soluble Protein, Tissue Binding Strength and 
Cooking Loss in Poultry Meat Loaves" By J. C. Acton 

962 "Regulatory Agency Suggested Modification of the 
Interpretation Section of Cryoscopic Methods for the 
Determination of the Freezing Point of Milk" By R. W. 
Henningson 

963 "Cocklebur Control in Soybeans with 2, 4-DB and 
Chloroxuron" By B. J. Gossett, L. R. Reinhardt and 
W. P. Byrd 

964 "Variation in Fiber and Yarn Properties of Identical 
Checks in Yield Tests and Nursery Plots of Upland 
Cotton, Gossypium hirsutum L" By T. W. Culp and 
D. C. Harrell 

965 "Changes in Microbial Populations in P a r a q u at
Treated Soil" By N. D. Camper and H. Huffman 

966 "Effects of Pre-Plant N ematicides and Resistant Root
stocks on the Growth and Fruit Production of Peach 
Trees in Meloidogyne spp. Infested Soil of South Caro
lina" By H. H. Foster, C. E. Gambrell, Jr., W. H. 
Rhodes and W. P. Byrd 

967 "Slat Versus Slat-Litter Floor in Producing Broiler 
Type Hatching Eggs" By J. B. Cooper and B. D. Bar
nett 

968 "Interaction of Soil Temperature and Day Length on 
the Growth and Flowering of Carnations" By C. R. 
Johnson and J. R. Haun 

none "Viruses Of Iris" By 0. W. Barnett 
969 "Effect of Gibberellins and 6-Benzyladenine on the 

Shape and Fruit Set of Red Delicious Apples" By G. E. 
Stembridge and G. Morrell 

970 "Effect of Fermentation Temperature on Changes in 
Meat Properties and Flavor of Summer Sausage" By 
J. C. Acton, J. G. Williams and M. G. Johnson 

971 "Comparison of Three Sampling Methods for Deter
mining Peach Quality and Maturity" By E. T. Sims, Jr. 

972 "Quality Variation in Check Varieties of Upland Cot
ton" By T. W. Culp and D. C. Harrell 

973 "The Relationship of Firmness and Pectin Methyl 
Esterase Activity in Ripening Tomato Fruits" By J. J. 
Jen and V. A. Paynter 
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974 "Soil and Plant Analysis Survey for Soybeans Grown 
in the Middle Coastal Plain of South Carolina" By 
W. I. Segars and J. R. Woodruff 

975 "Plasma Progesterone, Luteinizing Hormone, and Ex
trogen Prior to Estrus and During Early Pregnancy in 
Pigs" By H. D. Guthrie, D. M. Hendricks, and D. L. 
Handlin 

976 "Incubator for Growing Chick Embryos In Vitro and 
In Ovo" By J. B. Ramsey, Jr. and M. A. Boone 

none "New uses for the Clemson Camellia Trial Gardens" 
By L. W. Baxter, Jr. 

977 "An Electrophysiological study on the Hearing and 
Vocalization in Gallus domesticus" By S. M. Hou, 
M.A. Boone, and J. T. Long 

978 "Femoral Metaphyseal Disorders in Swine Resembling 
Metaphyseal Dysostosis Congenita" By R. F. Borgman, 
D. L. Handlin, J. F. Dusenberry, Jr., J. C. McConnell, 
Jr. and G. C. Skelley 

979 "Temperature Effects on Metabolic Patterns of Pyth
ium urregulare and Pythium vexans" By H. F. Can
trell and W. M. Dowler 

980 "Incidence of Fusarium Canker of Yellow Poplar in 
South Carolina" By J. D. Arnett and W. Witcher 

981 "Some Differences Among Selected Soil Components" 
By K. S. LaFleur 

982 "The Effect of Leucocytozoon smithi Infection on Re
productive Factors of Broad Breasted White Turkey 
Hens" By J. E. Jones, B. D. Barnett and J. Solis 

983 "Resistance in Soybeans to the Mexican Bean Beetle. 
II Reactions of the Beetle to resistant plants" By J. W. 
Van Duyn, S. G. Turnipseed and J. D. Maxwell 

984 "Notes on Factors Influencing Observed Leafhopper 
(Homoptera: Cicadellidae Population Densities on 
Corn)" By J. A. DuRant 

985 "Measuring Uniformity of Peach Maturity" By G. E. 
Stembridge, R. A. Baumgardner, W. E. Johnston, 
and L. 0. Van Blaricom 

986 "Immunologic Response of Turkeys To an A virulent 
Pasteruella multocida Vaccine in the Drinking Water. 
II Duration of Immunity" By B. W. Bierer and W. T. 
Derieux 
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987 "The Effects of Succinic Acid 2, 2 Dimethyl Hydrazide 
on the Color, Firmness, and Uniformity of Processing 
Peaches" By R. A. Baumgardner, G. E. Stembridge, 
and L. 0. VanBlaricom and C. E. Gambrell 

988 "Turkey Leucocytozoon Infection. II. Cryobiology of 
L eucocytozoon smithi Sporozoites" By J. Solis 

989 "Inhabition of Pseudomonas syringae by Saprophytic 
Bacterial Isolates in Culture and in Infected Plant 
Tissues" By W. M. Dowler 

none "1971 Field Trials with Nematicides on Tobacco" By 
T. W. Graham 

990 "Premature Pod-splitting in 'Hardee' soybeans" By 
S. G. Turnipseed, H. L. Musen and E. W. Siedschlag 

991 "Some Differences Among Selected South Carolina 
Ultisols" By K. S. LaFleur 

992 "Causes of Incompatability Between Trifolium repens 
and Related Species" By C. C. Chen and P. B. Gibson 

993 "Turkey Leucocytozoon Infection. I. A Rapid Diag
nostic Staining Method" By J. Solis 

994 "Pork Acceptability and Its Relation to pH, Chemical 
Analysis, Firmness, Marbling, Color, and Iodine num
ber" By G. C. Skelley, D. L. Handlin and T. E. Bonnette 

995 "Genes Conditioning HCN Release in Species Related 
To Trifolium repens" By P. B. Gibson, 0. W. Barnett 
and J. T. Gillingham 

996 "Bovine Fat Composition and Its Relation to Animal 
Diet and Carcass Characteristics" By G. C. Skelley, 
W. C. Stanford and R. L. Edwards 

997 "Equipment Innovations for Seeded Preparation and 
Planting" By T. H. Garner 

998 "Influence of a Progestogen on the Histology and Car
bohydrate Histochemistry of the Bovine Dervical Mu
soca" By R. J. Wordinger, J. F. Dickey and J. R. Hill, 
Jr. 

999 "In Consideration of Chronic Nitrate Toxicity in Cat
tle" By J. T. Gillingham 

1000 "Disposal of Peach Cannery Waste by Application to 
Soil" By R. P. Gambrell and T. C. Peele 

1001 "Pickled Eggs. I. pH, Rate of Acid Penetration Into 
Egg Components and Bacteriological Analysis" By 
J. C. Acton and M. G. Johnson 
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1002 "The Relationship of Feeding Activity of the Face Fly, 
musca autumnalis degeer ... " By J. F. Brown and 
T. R. Adkins, Jr. 

1003 "Peach Fruit Abscission As Influenced by Applied 
Gibberellin and Seed Development" By G. E. Stem
bridge and C. E. Gambrell, Jr. 

1004 "The Influence of Nutrition on Ovulation and Fertili
zation in the Rambouillet Ewe" By D. R. Lamond, 
J. R. Hill, Jr., and W. C. Godley and S. W. Kennedy 
and R. G. Gaddy 

1005 "Biology and Flight Ability of the Housefly, Musca 
domestica L. Following Irradiation of the Pupae" By 
M. Shepard, R. Noblet and P. E. Hunter 

1006 "Peach Flowering Response as Related To Time of 
Gibberellin Application" By J. W. Painter and G. C. 
Stembridge 

1007 "Chromosome Relationships of Trifolium uniflorum 
to T. repens and T. occidentale" By C. C. Chen and 
P. B. Gibson 

1008 "The Effect of Heat Processing on Lipoxygenase, Per
oxidase, and Hydroperoxide-Isomerase Activity in 
Spanish Peanuts" By J. H. Mitchell, Jr. 

1009 "Effect of Partial Protein Removal from Muscle Cubes 
on Properties of Poultry Meat Leaves" By J. C. Acton 
and L. H. McCaskill 

1010 "Effect of Loxynil on the Growth of Erwinia caroto
vora" By N. D. Camper and F. W. Breaxeale 

1011 "A Potential Theory Model for the Phytotoxicity of a 
Soil-Applied Herbicide" By W. K. Whitehead, B. K. 
Webb and T. H. Garner 

1012 "The Relative Attraction of Burned and Cut-over Pine 
Areas to the Pine Seedling Weevils, Hylobius pales and 
Pachylobius picivorus" By R. C. Fox and T. M. Hill 

1013 "Quality of Fresh Market Peaches Subjected to a Me
chanical Harvesting and Field Handling-Grading Sys
tem" By E. T. Sims, Jr., B. K. Webb and C. E. Hood. 

1014 "Visual Quantification of Wheat Development" By 
J. R. Haun 

1015 "Simulium Congareenarum (Deptera: Simuliidae), A 
new vector of Leucocytozoon smithi (Sporozoa: Leuco-
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cytozoidae) in domestic turkeys" By R. Noblet, T. R. 
Adkins and J. B. Kissam 

1016 "N onsusceptibility of Some Avian Species to Turkey 
Leucocytozoon Infection" By J. Solis 

1017 "Turkey Leucocytozoon Infection. III. Ultrastructure 
of Le~wocytozoon smithi Gametocytes" By W. Milhous 
and J. Solis 

1018 "Volatile Fatty Acids in Contents of Pendulous Crops 
and Normal Crops of Turkey Hens" By J. E. Jones, 
W. V. Chalupa, and J. C. Ellers 

1019 "Taste of Turkey Frozen Twenty One Years Versus 
Turkey Frozen Short Periods" By J. B. Cooper 

1020 "Day-Time Indoor Resting Species of Female Anophe
line Mosquitoes of the Delta Region of the Republic of 
Vietnam" By J. D. Hair 

1021 "Application of a Version of the Stanford Model to a 
Piedmont Watershed" By J. T. Ligon and A. G. Law 

1022 "Life History Observations on the Peony Scale, Pseu
daonidia paeoniae (Cockerell), on Camellia Japonica 
L. in the Piedmont of South Carolina" By R. F. Nash 

1023 "Control of the Peony Scale, Pseudaonidia paeoniae 
(Cockerell), and a Wax Scale, Ceroplastes ceriferus 
(Anderson) with granular systemic insecticides on 
Camellia Japonica L." By R. F. Nash 

1024 "Sorption of 14C-Herbicides by Isolated Plant Cells 
and Protoplasts" By M.A. Boulware and N.D. Camper 

1025 "Encephalitis in Turkey Poults Due to Dactylaria (Dip
lorhinotrichum) gallopava---A Case Report and Ex
perimental Reproduction of the Disease" By H. Gaffney 
Blalock, L. K. George and W. T. Derieux 

1026 "Calcium Absorption During Coccicial Infections in 
Young Chicks" By D. E. Turk 

1027 "The Influence of Fatty Acids and Amino Acids on 
the Palatability of Beef Longissimus" By G. C. Skelley, 
T. C. Bonnette and F. B. Wardlaw 

1028 "Objective Measurement of Sperm Motility" By K. A. 
Wall and M. A. Boone 

1029 "Growth Regulating Effects of Two Pyridazinone 
Herbicides" By G. E. Carter, Jr. and N. D. Camper 
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COOPERATIVE 
EXTENSION SERVICE 

WAYNE T. O'DELL, DIRECTOR 
The Cooperative Extension Service conducts a statewide 

program in continuing education in 16 disciplines related to 
agriculture, home economics, youth and community develop
ment, and educational information under a Memorandum of 
Understanding between Clemson University and the United 
States Department of Agriculture. 

Objectives of the Service are closely related to those of the 
federal-enabling legislation, the Smith-Lever Act, which as
signs it the mission of disseminating useful and practical 
information to all citizens on matters within its assigned areas 
of responsibility. The Act provides for cooperation of federal, 
state, and county governments in planning, financing, and 
conducting programs. 

The Cooperative Extension Service is intensively involved 
in national and state efforts to help people improve their 
skills, earning capacity, nutrition and health, and to attain 
the educational, personal, and social attributes that will help 
them raise their standard of living. 

The Service conducts active educational programs for the 
producers of all crop and livestock commodities of economic 
importance; carries out programs in marketing and utiliza
tion; and directs a wide variety of programs ranging from 
home economics to community and resource development. In 
carrying out these missions, the Service attempts to achieve 
the maximum in coordination with all county, state, and fed
eral agencies. 

1971-72 HIGHLIGHTS AND ACCOMPLISHMENTS 
Extension Agricultural Programs 

B1·oad Scope of Activity: Extension agricultural specialists 
and county personnel are serving a broader clientele, increas
ing their efforts concerning environmental issues, and inten
sifying their service to commercial agriculture in all com
modity areas. 

To meet these broader responsibilities, a number of special 
programs and activities were undertaken during the past 
year. For example: 
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Cotton Pest Management Program: Cotton contributes sig

nificantly to the livelihood of many South Carolinians, both 

rural and urban. It ranks third behind tobacco and soybeans 

in dollar value of the crops produced in the state. 

More than 150,000 workers are employed in South Caro

lina textile mills which used about two-and-a-quarter million 

bales of cotton during 1971-about 10 times the state produc

tion (270,000 bales) for the year. With a carefully planned 

management system, growers have the opportunity of pro

ducing an even larger amount of cotton. Nearness to the mills 

eliminates much of the freight costs. This, along with the 

quality characteristics of the crop, makes it attractive to mill 

buyers. 
One of the major costs in cotton production is use and appli

cation of pesticides to control crop-crippling insects. Effective 

control of pests such as boll weevil and bollworm is the key 

to improved production in both quality and quantity of cotton. 

The Clemson Extension Service in 1972 assumed the respon

sibility of initiating and conducting an integrated pest man

agement program to help the state's cotton growers get 

maximum efficiency from lowest possible cost in pest control. 

South Carolina was one of 14 major cotton states taking part 

in the belt-wide program, a three-year project partially sub

sidized with USDA funds. 
It was designed to help producers develop and implement 

practical pest management techniques for protecting their 

crop while reducing production costs and possible environ

mental contamination from misuse or overuse of pesticides. 

With all appropriate Extension discipline areas cooperat

ing, cultural practices were recommended to fully utilize all 

natural forces and keep pesticide usage to a minimum through 

timed applications. 
As a first step, efforts were made to have growers with

hold initial pesticide applications long enough to take full 

advantage of beneficial insects in the fields. 
As an integral part of the program, an intensive cotton 

scouting program was continued over the state whereby indi

vidual fields could be surveyed weekly by Extension-trained 

observers. On the basis of their reports, prescription-type 

recommendations for each field were made by Extension 

personnel and given to the growers. 
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Approximately 100,000 acres of cotton in 29 counties were 
scouted weekly and recommendations submitted. 

In Calhoun County, selected as a pilot area, a full-season 
cotton pest management program was initiated. Taking part 
were all 138 growers in the county, involving some 16,500 
acres in 836 fields. 

This intensive program made use of cultural, biological and 
chemical control practices known to result in higher yields 
through better management of c o t t o n pest populations. 
Grower adoption of this pest management approach exceeded 
expectations for the first year. 

Soybean Meetings: During 1972, many county educational 
meetings were held throughout the state on various areas of 
agriculture. Soybean meetings were conducted in nine counties 
with participation by more than 600 farmers. Growers at 
these meetings were informed of Clemson University's cur
rent soybean research, Extension activities, and recommenda
tions for improved yields. 

Demonstrations: Demonstrations have always been a proven 
technique for dispersing knowledge concerning agricultural 
production practices. One of the most significant of many 
demonstrations conducted in 1972 was one concerning Irish 
potatoes under the leadership of the Extension horticulture 
staff in the Sumter County area. The project investigated the 
possibility of producing potatoes for the Campbell Soup Com
pany in Sumter, and possibly expanding the product to other 
markets. Four growers produced a total of 25 acres under con
tract with Campbell. Yields on individual farms ranged from 
19,000 to 27,500 pounds per acre. Clemson specialists formu
lated the production in recommendations as a team. As a 
result of the effort, growers have committed themselves to 
expanding combined plantings to 170 acres next season. 

Interest in this commodity is high because few crops are 
currently planted in February and harvested in June or July. 
If this crop can be grown and marketed on an economical 
basis, it will provide a new source of income for South Caro
lina farmers. 

Field Days: This long-time Extension teaching tool con
tinues to be a valuable vehicle for showing agricultural pro
ducers new methods and results. Many are staged over the 
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state annually. A "Hay Day" at Edisto Experiment Station 

last year, planned for a 20-county area, drew some 230 people 

for the in-field demonstrations of new labor-saving equip

ment for harvesting and handling hay. 

Closed Circuit TV: Given the limited resources available, 

Extension workers are constantly seeking new techniques to 

disseminate up-to-date information. Under the leadership of 

the Extension Animal Science staff, four closed-circuit tele

vision programs on beef production and management were 

conducted during January. All 46 counties took part in view

ing the programs, attended by 2,426 people for an average 

of 606 per program. 

Increased Marketing Efforts: Despite the trend toward 

"bigness" and vertical integration in agriculture, the small 

farmer still has opportunities in the production and market

ing of crops and livestock. 

Extension marketing programs have emphasized assistance 

to these small producers who have expressed a desire to in

crease their income from farming. Extension marketing staff 

members used proven techniques of providing marketing dem

onstrations and of forming interested farmers into coopera

tive groups with excellent results. 

An example of this was the Good Hope Farmers Coopera

tive organized with the assistance of Extension. 

Some 33 members in five counties formed the cooperative, 

selecting sweet potatoes as an inaugural crop to improve in

come prospects. Extension marketing specialists aided in 

charter operations and worked out mass marketing arrange

ments for the potato harvest before planting. Horticultural 

specialists and county Extension staff members provided in

field guidance on planting, care and harvest of the potatoes. 

Members of the co-op are hopeful that other crops and activi

ties may be added in the future. 

Extension Home Economics 

In home economics, as in agricultural programs, Extension 

personnel are intensifying an expanded service while main

taining traditional outlets and activities. The Expanded Food 

and Nutrition Program is one example of the special interest 

activities which home economists supervise while continuing 
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to provide day-to-day leadership in the traditional homemak
ing programs. Other special programs during the year have 
included: 

Consumer Expo '72: Consumer education has always been 
an important part of home management and other aspects of 
home economics. In April, 1972 a very significant event, 
Consumer Expo '72, was held in Charleston. It was significant 
in several ways. First, because the idea originated at the 
county level and secondly, because the whole state partici
pated. Throughout the entire period of preparation there was 
cooperation between businessmen, club women, county staff 
and state staff. 

Co-sponsors of the event were the South Carolina Exten
sion Homemakers Council, Trident Chamber of Commerce, 
and Clemson University Cooperative Extension Service. 

One of the highlights of Consumer Expo was a talk by 
well-known nutritionist Dr. Frederick Stare. He stressed the 
importance of good nutrition, weight control, and exercise. 
The audience also responded well to the lecture-demonstration 
on weight control given by the Extension Nutritionists. 

Home Furnishings: Home furnishings and clothing special
ists joined forces to present a demonstration on unusual win
dow treatments and inexpensive accessories. In today's home, 
window treatments can become a major expense in furnish
ings, especially if they have to be done professionally. Many 
homemakers have the abilities necessary to execute many of 
the window treatments that are attractive and add a very 
personal touch to their surroundings. They only need inspira
tion, ideas, and instructions on creating very effective window 
treatment. 

Accessories, another area of furnishings, can be very ex
pensive if not well planned. They add a finished touch to a 
home and make the surroundings more pleasant. Many acces
sories can be family projects. This brings a family closer 
together and helps develop better family relations. 

Selection of carpets was the topic of one general session, 
and was presented by the vice president of a carpet manu
facturing company. This portion of the program featured 
selection of carpet in relation to service needs and available 
resources. 
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Food Buying: Today's supermarket stocks about 8,000 

items. New products, new forms of old favorites, new pack

ages-all this means shopping know-how is important and 

needs constant updating. Wise shopping takes time, thought, 

and planning and today's fast pace of living does not lend 

itself to these things. 

Wise food shopping is, therefore, being given major im

portance in Extension's Nutrition program. Emphasis is 

placed on wise shopping rather than merely how to save. A 

series of lessons, "Buy More With Your Food $," developed 

by the Extension Nutritionist, stresses shopping for nutrition 

as well as saving money. A Food Buying Workshop held in 

April 1972 was attended by Extension Home Economists 

from each county. They are receiving in-depth training in 

planning and conducting a series of Food Buying lessons for 

county groups. Extension radio and television also are being 

used to teach food shopping. 

Extension Community and Resource Development 

Extension's Community and Resource Development broad

ened its services. Administratively, a new position of State 

Leader for this program was filled and a new regional spe

cialist was named at Florence. Programs and program empha

sis have been strengthened in keeping with broad demands 

for service in this area. 

South Carolina was approved for a sea grant and funds 

are available for a Sea Grant Advisory Program. This new 

program will be an Extension effort to provide educational 

and technical assistance to enhance the development of marine 

resources in the state and surrounding region. 

Emphasis in community and resource development is shift

ing from the "clean-up, paint-up, and fix-up" efforts to 

greater concern for new and improved community facilities 

and services which directly affect income and employment 

opportunities, while still maintaining adequate concern for 

protection and improvement of the environment. Rural water 

systems and fire protection, housing, solid waste collection and 

disposal, and expanded recreation facilities are examples of 

the areas in which education and technical assistance is being 

expanded to enhance community development. 
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Housing: Early in 1972, Extension efforts in housing were 
expanded to make education and technical assistance available 
to builders, lenders, and others of the housing industry in 23 
counties. Education programs conducted in one or more coun
ties deal with house plans, building permits and codes, finan
cing, construction practices, heating and cooling, landscaping 
and home furnishing. Thus, the Extension efforts in housing 
now encompass industry and consumer interests. Strong par
ticipation and support of housing Extension by other academic 
areas (Architecture, Civil Engineering, Economics and So
ciology) have strengthened the total housing Extension pro
gram of the University. 

Solid Waste Disposal: As a result of recent regulations by 
the State Health Department governing the disposal of solid 
waste, Extension and research efforts have contributed to 
proper planning and implementation of garbage collection 
and disposal procedures. The Extension Service provided 
estimates of solid waste generated by households in each 
enumeration district for all 46 counties. In addition, a study 
was made in Greenwood to help evaluate alternative proce
dures for compliance with the State Health Department regu
lations. Several counties have initiated a system of garbage 
collection in rural areas by using large containers strategically 
located. Solid waste disposal is continuing to be a key area 
in the Community and Resource Development Extension 
Program. 

Four-H and Youth Development 

4-H Teen Leader Retreat: The first 4-H Teen Leader Re
treat was held June 9-10 at Camp Long. Thirty-seven 4-H teen 
leaders from throughout South Carolina helped plan the week
end. The program was designed to provide opportunities for 
4-H teens to learn new ways of serving as leaders in their 
home communities. -

The 140 teens learned how they might be involved in com
munity development, helping younger 4-H'ers, and working 
with the Nutrition Day Camp and Shape Your Future pro
grams as well as other special interest programs. They were 
instructed on the importance of being an involved friend to 
the mentally retarded, senior citizens, and the deaf and other 
physically handicapped. Also held were discussions related 
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to the opportunities and responsibilities for being an involved 

citizen. 
The 4-H teen leaders also served on committees during the 

retreat, and were hosts and hostesses to the 14 visiting dis

cussion leaders. 
Over 200 4-H teens, county Extension personnel, and volun

teer leaders rated the first 4-H Teen Leader Retreat a success 
and have requested that it be a week in length next year. 

Special Programs 

With the last agricultural census showing more than 50 

per cent of all farmers in South Carolina having a gross in
come of $2,500 or less, considerable emphasis was placed by 

Extension in the low-income agriculture area during the first 

half of 1972. 
Crops: The use of personal "one to one" approach as the 

best method for reaching low-income families makes educa
tional work in crop production rather difficult. However, 

considerable time and effort was devoted to preparing and 

disseminating useful information on various crops produced 

by low-income families. 

The low-income tobacco growers in the state do a good job 

with tobacco production, as is evident from high yields of 
top quality tobacco being produced in South Carolina. Since 

a high percentage of all tobacco growers are small farmers, 

Extension strives to keep them aware of current research and 

Extension recommendations. 

Livestock: In the low-income agriculture area, livestock 

production, especially swine, has increased. Due to Extension's 

efforts with special feeder pig sales, many small farmers are 
improving their farm income through corn-hog enterprises. 

These sales allow small producers to compete on an equitable 
basis with the larger producers in selling their pigs, because 
the pigs are penned and sold by grade and weight. Educational 

efforts are also enhanced through the "show and tell" utilized 

in grading at these sales. 

Horticulture: Low-income families are continually urged 

and assisted in vegetable production as a means of improving 

the nutritional level of their diets. Special interest has been 
given to simplifying literature and program materials relat-
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ing to vegetable production, and an educational film has been 
developed on producing vegetables in a limited area. Attention 
also was given to low-income families in the early spring on 
the development of roadside markets. 

1890 Extension Program 

South Carolina State College, the 1890 Land-Grant College 
of South Carolina, initiated an Extension program in coopera
tion with Clemson University Extension Service during 1972. 
This phase of the overall State Extension Program is, for the 
most part, directed toward human resource development and 
upgrading the quality of life for low-income families in rural 
communities. Chesterfield, Georgetown, and Hampton coun
ties were used as pilot counties in this program. 

A program coordinator and two rural development agents 
housed at South Carolina State College are responsible for 
the supervision and implementation of the 1890 program. 
Each county has a staff of nine program assistants working 
with individual low-income families. The Extension staff 
initiated and carried out a training program for the 1890 col
lege staff members and assisted with a successful camping 
program for 200 youths from each county. 

Probably the most rewarding collective involvement this 
year was a six-week summer camping experience. Some 200 
low-income youth from each of the three pilot counties spent 
a two-week cost-free period in competition with peer groups 
under the supervision of youthful counselors. 

Campers participated in group discussions on personal hy
giene and sanitation, personal grooming, eating habits and 
proper nutrition, job opportunities and preparation for mean
ingful employment and proper use of personal income. Ses
sions were held on drug abuse, sex education, and motivating 
interest to achieve a common goal. Instruction was given in 
simple house repair such as screen doors, windows, and steps. 
They were taught how to make beds, sweep floors, and keep 
the grounds clean. Some of the youngsters offered to work 
in the dining room where they learned to prepare tables for 
meals. They also participated in athletic activities, singing, 
and dancing. 
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Upgrading the quality of home life for the total family was 
a rewarding experience for leaders involved. Nine program 
assistants in each of the three counties worked daily with 
their participants, demonstrating home gardening, food pres
ervation, and producing chickens, eggs, and pigs for home 
consumption. 

One of the most gratifying experiences in this effort was 
to see several families with small deep freezers filled with 
frozen food grown in their gardens and orchards. Families are 
instructed in home site sanitation, and home beautification, 
both interior and exterior. 

Rural community revitalization project, which is now being 
planned, centers on collective action for the good of the total 
community. 

One of the strongest common bonds that commands the 
adult interest is the youth program. A county demonstration 
house is being planned and will serve as the county center 
for this project. Each community and participating families 
in each community will meet for intergroup participation. 

Some of the neighborhood and community group activities 
will include (1) voter registration, (2) active participation 
in adult education, (3) community clean-up campaigns which 
will include the removal of sawdust piles, abandoned automo
bile bodies, clean-up burial grounds, church grounds, and 
other community building sites. 

APPROPRIATIONS FOR EXTENSION SERVICE 
1971-72 

State A ppropria ti on --------------------------------------------------$ 

Federal Smith Lever -------------------------------------------------
Federal Housing ---------------------------------------------------------
Federal Resource Conservation ------------------------------
Federal Nutrition Fund -------------------------------------------
Federal Community Development ----------------------------
Federal A MA --------------------------------------------------------------
County Funds -----------------------------------------------------------
Other Funds ----------------------------------------------------------------
1890 College Extension Fund ----------------------------------

2,625,400 
2,536,518 

60,328 
18,500 

1,748,741 
52,724 

5,108 
178,959 

18,917 
214,240 

Total ----------------------- --------- ---------------------------- --------$ 7,459,435 
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EXPENDITURES BY PROJECTS 

1971-72 

Administration and Supervision ------------------------------$ 

Agricultural Communications ---------------------------------
Plant Sciences -----------------------------------------------------------
Animal Sciences ---------------------------------------------------------
Agri cultural E con o mi cs -------------------------------------------
Agricultural Engineering ------------------------------------------
0 o nserva ti on ----------------------------------------------------------------
Marketing -------------------------------------------------------------------
Home E con omi cs -------------------------------------------------------
Four-H Club ----------------------------------------------------------------
Community and Resources Development _______________ _ 
F ederal Nutrition Program -------------------------------------
County Operations ----------------------------------------------------

295,577 
386,212 
420,045 
288,770 

77,992 
157,802 

13,058 
92,415 

125,016 
104,777 

91,592 
1,301,200 
3,222,198 

Total Expenditures --------------------------------------------$ 6,576, 654 
*Unexpended Balance June 30, 1972 ________________ 882,781 

Grand Total --------------------------------------------------------$ 7,459,435 

* Includes Federal Nutrition Funds Appropriated After 
July 1, 1970. 






