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RESOLUTION TO APPROVE NEW BACHELOR OF SCIENCE IN PLANT SCIENCE
AND DISCONTINUE
BACHELOR OF SCIENCE IN CROP AND SOIL ENVIRONMENTAL SCIENCES AND
BACHELOR OF SCIENCE IN HORTICULTURE

WHEREAS, within the College of Agriculture and Life Sciences, the School of Plant and
Environmental Sciences was formed in 2018 from the merger of three departments: Crop
and Soil Environmental Science (CSES), Horticulture (HORT), and Plant Pathology,
Physiology, and Weed Science (PPWS); and

WHEREAS, the School of Plant and Environmental Sciences now has a broader and
more integrated mission than the three previous departments; and

WHEREAS, the faculty determined that merging two degrees: the Bachelor of Science in
crop and soil environmental sciences and in the Bachelor of Science in horticulture, into
a single Bachelor of Science degree in plant science would best serve the students and
provide a unified, integrated curriculum with a wide breadth of subject material and
expertise to make graduates of the program additionally competitive for employment in
the public and private sectors; and

WHEREAS, the proposed Bachelor of Science in plant science will offer four majors: crop
and soil sciences, landscape design and turfgrass science, plant science, and
environmental horticulture and will provide discrete and specialized knowledge of a
disciplinary or interdisciplinary area to prepare students for graduate school or
employment in governmental agencies, agribusiness firms, and biotechnology
companies; and

WHEREAS, with strong forecasted employment in the plant and soil science fields, it is
anticipated that the new degree and majors in the School of Plant and Environmental
Sciences, along with a new and focused recruitment and retention strategy, will
significantly increase undergraduate student enroliment; and

WHEREAS, the School of Plant and Environmental Sciences is committed to providing
coursework and experiential learning fitting the VT-shaped curriculum to produce
graduates with the knowledge, skills, and dispositions of highly qualified plant and soil
scientists to fill employment vacancies; and

WHEREAS, no new resources are required to initiate the new Bachelor of Science in
plant science; and

WHEREAS, letters of support have been received from all departments with courses in
the plant science degree program; and

WHEREAS, the new Bachelor of Science in plant science will be a curriculum that clearly
signals the expertise and career focus of plant and soil scientists; and

WHEREAS, the new Bachelor of Science in plant science is anticipated to attract 20 to
30 additional students per year interested in pursuing careers in the plant and soil
sciences to Virginia Tech; and
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WHEREAS, with the approval of the Bachelor of Science in plant science degree, the
Bachelor of Science in crop and soil environmental sciences and Bachelor of Science in
horticulture will be discontinued; now

THEREFORE, BE IT RESOLVED that the Bachelor of Science in plant science be approved and
the proposal forwarded to the State Council of Higher Education for Virginia (SCHEV) for approval
and to the Southern Association of Colleges and Schools Commission on Colleges (SACSCOC)
for notification; and that the Bachelor of Science in plant science be effective upon approval by
SCHEV; and

BE IT FURTHER RESOLVED that the Bachelor of Science in crop and soil environmental
sciences and Bachelor of Science in horticulture be discontinued effective spring 2026, and the
proposal forwarded to the State Council of Higher Education for Virginia (SCHEV) for approval,
and to the Southern Association of Colleges and Schools Commission on Colleges (SACSCOC)
for notification.

RECOMMENDATION:

That the Board of Visitors approve the resolution to approve a new Bachelor of Science degree
in plant science and discontinue two degrees: Bachelor of Science in crop and soil environmental
sciences, and Bachelor of Science in horticulture.

June 8, 2021
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Description of Proposed Program

Background

Virginia Tech College of Agriculture and Life Sciences requests approval to merge two-degree
programs and create a new Bachelor of Science (B.S.) in Plant Science (01.1101). The two
programs to be merged include the B.S. in Crop and Soil Environmental Sciences (01.1102) and
the B.S. in Horticulture (01.1103). The proposed B.S. in Plant Science would be initiated in
Spring 2022 and housed in the School of Plant and Environmental Sciences.

The purpose of the proposed B.S. in Plant Science degree is to train students to improve the
productivity, utilization, and sustainability of crops and plants. Students will obtain a thorough
grounding through the plant science core in plant biology, genetics, and pathology, as well as in
the four major disciplinary areas in plant science (Crop and Soil Sciences, Landscape Design and
Turfgrass Science, Plant Science, and Environmental Horticulture) which will enable them to
apply this information to improve the quality, quantity, and safety of agricultural products.
Graduates of the proposed program will be able to conduct, analyze, and interpret agricultural
data to formulate effective questions and strategies to improve the growth and productivity of
plants and crops as well as communicate this information effectively to stakeholders and the
public.

The proposed degree program will offer four majors: 1) Crop and Soil Sciences, 2) Landscape
Design and Turfgrass Science, 3) Plant Science, and 4) Environmental Horticulture. Each major
will provide a discrete and specialized knowledge of a disciplinary or interdisciplinary area that
will prepare graduates for employment in that field.

The School of Plant and Environmental Sciences (SPES) was formed in July 2018 by merging
three departments: Crop and Soil Environmental Sciences, Horticulture, and Plant Pathology,
Physiology, and Weed Science. This merger prompted the newly integrated faculty to convene
and discuss options for the undergraduate programs, which consisted of three B.S. degrees
spanning the three former departments. From these discussions, it was determined that the
merger of two degrees, the B.S. in Crop and Soil Environmental Sciences and the B.S. in
Horticulture, into one B.S. in Plant Science degree would best serve the students by providing a
unified, integrated curriculum with a wider breadth of subject material and expertise that would
make graduates of the program more competitive for jobs in the public and private sector. The
proposed degree gives students an opportunity to explore the field of plant science as a whole
before committing to a specific plant science sub discipline. The unification of its core courses
ensures that all students in the plant science program get the foundational knowledge required to
excel in the agricultural and plant science fields while providing opportunities for specialization
and proficiency in a specific discipline. The proposed B.S. in Plant Science degree program will
be the foundation of an exciting and flexible curriculum designed to train a new generation of
students to meet the demand of agriculture, the green industry, and general plant sciences.

Degree Programs to be Discontinued

Virginia Tech will discontinue: the B.S. in Crop and Soil Environmental Sciences (01.1102) and
the B.S. in Horticulture (01.1103) located in the School of Plant and Environmental Sciences in
the College of Agriculture and Life Sciences. Documentation to discontinue these programs is
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included with this submission.

Curriculum

The proposed B.S. in Plant Science degree program will require 120 credit hours. The program
requires a capstone course. Four majors will be offered: Crop and Soil Sciences, Landscape
Design and Turfgrass Science, Plant Science, and Environmental Horticulture.

The core coursework provides the foundational principles of plant biology, genetics, diseases,
and disease-causing agents. This knowledge helps students to understand how plants grow and
how the physical, chemical, mineralogical, and biological properties of the soil and environment
affect crop and plant development and quality. Students will also develop the skills necessary to
communicate effectively in professional contexts with technical and non-technical audiences
including interpersonal skills needed for group leadership and meeting management.

In the capstone course, students develop an agricultural action plan that explains best
management practices for producing a specific crop, managing a particular landscape, protecting
soil and water quality, or bringing a new plant product to market. Students also develop and
justify an annual budget and maintenance plan for a sports field complex or an annual crop
rotation plan of corn, wheat, or soybean. This allows students to refine and practice skills in
communication, critical thinking, problem solving, cross functional knowledge, written
communication, and team work.

The required majors provide an opportunity to build on a strong foundational plant science core
with more specialized knowledge in a disciplinary (or potentially cross disciplinary) area of plant
science. Majors in the proposed degree include Crop and Soil Sciences, Landscape Design and
Turfgrass Science, Plant Science, and Environmental Horticulture.

One new course was developed for the proposed B.S. in Plant Science degree program. New
courses are denoted with an asterisk (*).

Program Requirements

General Education Courses: 45 credit hours

Discourse (3 credits)

ENGL 1105: First-Year Writing (3 credits)

ENGL 1106: First-Year Writing (3 credits)

Critical Thinking in the Humanities (6 credits)

Reasoning in the Social Sciences (3 credits)

AAEC 1005: Economic of the Food and Fiber System (3 credits), Or
ECON 2005: Principles of Economics (3 credits)

Reasoning in the Natural Sciences (6 credits)

Quantitative and Computational Thinking (9 credits)

Critique and Practice in Design and the Arts (6 credits)

Critical Analysis of Identity and Equity in the United States (3 credits)
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Core Courses: 25 credit hours

ALCE 3624: Communicating Agriculture and Life Sciences in Writing (3 credits), Or
ALCE 3634: Communicating Agriculture and Life Sciences in Speaking (3 credits)

ALS 1234: CALS First Year Seminar (1 credit)

BIOL 1105: Principles of Biology (3 credits)

BIOL 1106: Principles of Biology (3 credits)

ENSC 1015: Foundations of Environmental Science (3 credits)

HORT/BIOL 2304: Plant Biology (3 credits)

PPWS 2104: Plants, Genes, and People (3 credits)

PPWS 4104: Plant Pathology (4 credits)

Capstone Course: 2 credit hours
*SPES 4864: Plant Sciences Capstone (2 credits)

Major Areas
Students must choose one of the following majors.

Crop and Soil Sciences Major: 39 credit hours

The proposed major in Crop and Soil Sciences (CSS) prepares students for crop and soil
management careers in the private and public sectors. Students in this major learn the
principles of soil chemistry and nutrient management, pest management, and planting
and harvesting operations to improve growth and yield of large-scale agronomic crops.

Crop and Soil Science Major Core Courses: 21 credit hours
AAEC 2434: Foundations of Agribusiness (3 credits)
CHEM 1045: General Chemistry Laboratory (1 credit)
CHEM 1046: General Chemistry Laboratory (1 credit)
CSES 2444: Agronomic Crops (3 credits)

CSES/ENSC 3114/GEOS 3614: Soils (3 credits)
CSES/ENSC 3124/GEOS 3624: Soils Laboratory (1 credit)
CSES 4144: Plant Breeding and Genetics (3 credits)

CSES 4214: Soil Fertility and Management (3 credits)
ENT 4254: Insect Pest Management (3 credits)

Restricted Electives: 18 credit hours
Students choose a combination of courses that total 18 credits from a restricted list of courses.

AAEC 2104: Personal Financial Planning (3 credits)

AAEC 3004: Agricultural Production and Consumption Economics (3 credits)
AAEC 3314: Environmental Law (3 credits)

AAEC 3504: Marketing Agricultural Products (3 credits)

AAEC 3604: Agricultural Law (3 credits)

ALS 3404: Ecological Agriculture: Theory and Practice (3 credits)

BIOL 2804: Ecology (3 credits)
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CSES 2244: Agriculture, Global Food Security and Health (3 credits)
CSES 2434: Crop Evaluation (3 credits)

CSES 2564: Turfgrass Management (3 credits)

CSES 3144: Soil Description and Interpretation (3 credits)
CSES/HORT 3444: World Crops and Cropping Systems (3 credits)
CSES/ENSC 3614: Soil Physical and Hydrological Properties (3 credits)
CSESENSC 3644: Plant Materials for Environmental Restoration (3 credits)
CSES/ENSC 4134: Soil Genesis and Classification (3 credits)
CSES/FREC 4334: Principles and Practice of Agroforestry (3 credits)
CSES 4344: Crop Physiology and Ecology (3 credits)

CSES 4544: Forage Crop Ecology (3 credits)

CSES/CHEM/ENSC 4737: Environmental Soil Chemistry (3 credits)
CSES/ENSC 4774: Reclamation of Drastically Disturbed Lands (3 credits)
CSES/ENSC 4854: Wetland Soils and Mitigation (3 credits)

ENT 2004: Insects and Human Society (3 credits)

ENT/PPWS 4264: Pesticide Usage (3 credits)

HORT 2184: Plants, Places, and Cultures in a Global Context (3 credits)
HORT 2234: Environmental Factors in Horticulture (3 credits)

HORT 4064: Soil Microbiology (3 credits)

PPWS 2754: Weeds that Shape Our World (3 credits)

PPWS 4604: Biological Invasions (3 credits)

Landscape Design and Turfgrass Science Major: 39 credit hours

The proposed major in Landscape Design and Turfgrass Science prepares students for careers in
the public and private sector. Students in this major learn to design, build, and manage beautiful
and functional landscapes using science-based practices that improve the living environment and
contribute to environmental sustainability. Students choose a concentration area that best meets
their chosen career path: Landscape Industry or Turfgrass Management Industry. Students
choosing the Landscape Industry concentration learn principles related to the design, installation,
and maintenance of different types of landscapes in the public and private sectors. Students
choosing the Turfgrass Management concentration learn principles related to the care and
management of lawns, landscapes, golf courses, and athletic fields.

Landscape Design and Turfgrass Science Major Core Courses: 21 credit hours
AAEC 2434: Foundations of Agribusiness (3 credits)

AAEC/MGT 3454: Small Business Management and Entrepreneurship (3 credits)
CSES 2564: Turfgrass Management (3 credits)

CSES/ENSC 3114/GEOS 3614: Soils (3 credits)

CSES/ENSC 3124/GEOS 3624: Soils Laboratory (1 credit)

ENT 4254: Insect Pest Management (3 credits)

HORT 2224: Horticulture Science and Industry (2 credits)

HORT 2234: Environmental Factors in Horticulture (3 credits)

Landscape Design Concentration Requirements: 11 credits
HORT 3324: Herbaceous Landscape Plants (3 credits)
HORT 3325: Woody Landscape Plants (3 credits), Or
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HORT 3326: Woody Landscape Plants (3 credits)
HORT 4504: Landscape Contracting (2 credits)
HORT 4545: Small Scale and Residential Landscape Design (4 credits)

Landscape Design Concentration Restricted Electives: 7 credit hours
Students choose a combination of courses that total 7 credits from a restricted list of courses.

ALS 3404: Ecological Agriculture: Theory and Practice (3 credits)
ENT 2004: Insects and Human Society (3 credits)

ENT/PPWS 4264: Pesticide Usage (3 credits)

CSES/ENSC 3644: Plant Materials for Environmental Restoration (3 credits)
HORT 2144: Indoor Plants (3 credits)

HORT 2164: Floral Design (3 credits)

HORT 2184: Plants Places Culture Globally (3 credits)

HORT 2244: Plant Propagation (3 credits)

HORT/FREC 3354: Trees in the Built Environment (3 credits)
HORT/CSES 3444: World Crops and Systems (3 credits)

HORT 4205: Public Gardens Maintenance and Management (1 credit)
HORT 4206: Public Gardens Maintenance and Management (1 credit)
HORT 4546: Small Scale and Residential Landscape Design (4 credits)
HORT 4614: Ornamental Plant Production and Marketing (3 credits)

Turfgrass Science Concentration: 6 credit hours
CSES 3564: Golf and Sports Turf Management (3 credits)
CSES 4214: Soil Fertility and Management (3 credits)

Turfgrass Science Concentration Restricted Electives: 12 credit hours
Students choose a combination of courses that total 12 credits from a restricted list of courses.

ALCE 3014: Leadership Effectiveness for Professionals in Agricultural Organization (3 credits)
ENT 2004: Insects and Human Society (3 credits)

ENT/PPWS 4264: Pesticide Usage (3 credits)

HORT 2144: Indoor Plants (3 credits)

HORT 2184: Plants Places Culture Globally (3 credits)

HORT 2244: Plant Propagation (3 credits)

HORT 4205: Public Gardens Maintenance and Management (1 credit)

HORT 4206: Public Gardens Maintenance and Management (1 credit)

HORT 4546: Small Scale and Residential Landscape Design (4 credits)

Plant Science Major: 36-38 credit hours

The proposed major in Plant Science prepares students for careers in the private and public
sectors that deal with plant breeding and genetics. Students learn the principles of biology and
molecular biology, chemistry and biochemistry, genetics, and plant science as they relate to
creating new varieties of plants, plant pathology, and weed science. Students also learn to use
biotechnological techniques and conventional methods to improve plant health and productivity.
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Plant Science Major Core Courses: 21-23 credit hours

BCHM 3114: Biochemistry for Biotechnology and the Life Sciences (3 credits), Or
BCHM 4115: General Biochemistry (4 credits)

CHEM 1045: General Chemistry Laboratory (1 credit)

CHEM 1046: General Chemistry Laboratory (1 credit)

CHEM 2535: Organic Chemistry (3 credits)

CHEM 2536: Organic Chemistry (3 credits)

CHEM 2545: Organic Chemistry Laboratory (1 credit)

CHEM 2546: Organic Chemistry Laboratory (1 credit)

CSES 2444: Agronomic Crops (3 credits), Or
HORT 2224: Horticulture Science and Industry (2 credits)

CSES 4144: Plant Breeding and Genetics (3 credits)

CSES 4344: Crop Physiology and Ecology (3 credits)

Plant Science Major Restricted Electives: 15 credit hours
Students choose a combination of courses that total 15 credits from a restricted list of courses.

ALS 3404: Ecological Agriculture: Theory and Practice (3 credits)
BCHM 2114: Biochemical Calculations (3 credits)

BCHM/APSC 4054: Genomics (3 credits)

BCHM 4116: General Biochemistry (4 credits)

BIOL 2004: Genetics (3 credits)

BIOL 2104: Cell and Molecular Biology (3 credits)

BIOL 4134: Evolutionary Genetics (3 credits)

BIOL 4334: Chemical Ecology (3 credits)

CSES/ENSC 3134: Soils in the Landscape (3 credits)
CSES/HORT 3444: World Crops and Cropping Systems (3 credits)
CSES/FREC 4334: Principles and Practices of Agroforestry (3 credits)
CSES 4544: Forage Crop Ecology (3 credits)

HORT 2184: Plants, Places, and Cultures in a Global Context (3 credits)
HORT 2234: Environmental Factors in Horticulture (3 credits)
HORT 4064: Soil Microbiology (3 credits)

HORT 4794: Medicinal Plants and Herbs (3 credits)

PPWS 2004: Mysterious Mushrooms, Malicious Molds (3 credits)
PPWS 2754: Weeds That Shape Our World (3 credits)

PPWS 4154: Plant Problem Diagnosis (3 credits)

PPWS 4604: Biological Invasions (3 credits)

PPWS 4994: Undergraduate Research (3 credits)

Environmental Horticulture Major: 44 credit hours

The proposed major in Environmental Horticulture prepares students for careers in the
private and public sectors that deal with non-agronomic crops (i.e., do not occupy large
acreage). Students in this major learn the principles related to producing floriculture and
nursery plants to produce and maintain sustainable vegetables, fruits, and nursery crops.
Students in this major will learn skills necessary to own or operate a nursery,
greenhouse, or related business in the business requirement.
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Environmental Horticulture Major Core Courses: 23 credit hours
CSES/ENSC 3134: Soils in the Landscape (3 credits)
ENT 4254: Insect Pest Management (3 credits)
HORT 2224: Horticulture Science and Industry (2 credits)
HORT 2234: Environmental Factors in Horticulture (3 credits)
HORT 2244: Plant Propagation (3 credits)
HORT 3324: Herbaceous Landscape Plants (3 credits)
HORT 3325: Woody Landscape Plants (3 credits), Or

HORT 3326: Woody Landscape Plants (3 credits)
HORT 4324: Greenhouse Management (3 credits)

Environmental Horticulture Major Business Requirement: 6 credit hours
AAEC 2434: Foundations of Agribusiness (3 credits)
AAEC/MGT 3454: Small Business Management and Entrepreneurship (3 credits)

Environmental Horticulture Restricted Electives: 15 credit hours
Students choose a combination of courses that total 15 credits from a restricted list of courses.

AAEC 2104: Personal Financial Planning (3 credits)

AAEC 3004: Agricultural Production and Consumption Economics (3 credits)
AAEC 3314: Environmental Law (3 credits)

ALS 2204: Introduction to Civic Agriculture (3 credits)

ALS 3404: Ecological Agriculture: Theory and Practice (3 credits)
BIOL 2004: Genetics (3 credits)

CHEM 1045: General Chemistry Laboratory (1 credit)

CHEM 1046: General Chemistry Laboratory (1 credit)

CHEM 2535: Organic Chemistry (3 credits)

CHEM 2536: Organic Chemistry (3 credits)

CHEM 2545: Organic Chemistry Laboratory (1 credit)

CHEM 2546: Organic Chemistry Laboratory (1 credit)

CSES 2444: Agronomic Crops (3 credits)

CSES 2564: Turfgrass Management (3 credits)

CSES/HORT 3444: World Crops and Systems (3 credits)

CSES 4214: Soil Fertility and Management (3 credits)

ENT 2004: Insects and Human Society (3 credits)

ENT/PPWS 4264: Pesticide Usage (3 credits)

HORT/FREC 2134: Plants and Greenspaces in Urban Communities (3 credits)
HORT 2144: Indoor Plants (3 credits)

HORT 2164: Floral Design (3 credits)

HORT 2184: Plants, Places, and Cultures in a Global Context (3 credits)
HORT 2834: Sustainable Agriculture Practicum (3 credits)
HORT/FREC 3354: Trees in the Built Environment (3 credits)

HORT 3664: Hardscape Materials & Installation (3 credits)

HORT 4064: Soil Microbiology (3 credits)
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HORT 4205: Public Gardens Maintenance and Management (1 credit)
HORT 4206: Public Gardens Maintenance and Management (1 credit)
HORT 4504: Landscape Contracting (3 credits)

HORT 4545: Small Scale and Residential Landscape Design (4 credits)
HORT 4546: Small Scale and Residential Landscape Design (4 credits)
HORT 4614: Ornamental Plant Production and Marketing (3 credits)
HORT 4654: Viticulture (3 credits)

HORT 4764: Vegetable Crops (3 credits)

HORT 4784: Vegetable Seed Production (3 credits)

HORT 4794: Medicinal Plants and Herbs (3 credits)

Free Elective Courses: 6-14 credit hours
Students will be required to take electives to complete the degree program. Electives can be
taken from any courses offered in the university.

Total Degree Program: 120 credit hours
See Appendix A for a sample plans of study.
See Appendix B for course descriptions.

Student Assessment

Students in the proposed B.S. in Plant Science degree program will be assessed in core courses
through specific pieces of student work such as papers, presentations, case studies, lab reports,
and exams. Rubrics associated with student work will be developed by instructors to assess each
learning outcome. Learning outcomes are delivered across the curriculum such that each student
is exposed to each learning outcome several times throughout the curriculum.

The capstone course, SPES 4864: Capstone in Plant Sciences, will be used to assess the student’s
writing and public speaking skills and knowledge synthesis in the plant sciences. The Capstone
course uses an experiential learning experience to apply the knowledge and skills obtained
during the degree program. The agricultural action plan, in the form of oral and written reports,
will be used to assess achievement of outcomes. Student work (direct measures) will be scored
on rubrics for assessing the competency level of each learning outcome. Each learning outcome
will be assessed twice in a five-year cycle and reviewed by Virginia Tech Office of Academic
Decision Support. In addition, after each measurement year, the Undergraduate Curriculum
Committee will meet to review assessment findings. The committee will discuss making the
necessary curricular changes based on findings.

Learning Outcomes
The learning outcomes for core curriculum of the proposed merged B.S. degree will
consist of the following:

e Apply foundational principles, processes, and functions of plant growth and
reproduction to improve the quality, quantity, and safety of agricultural products.

e Utilize the fundamental ecological principles associated with nutrient cycling, energy
flow, biodiversity, and their relationships to agriculture, food production, and
population growth.
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Explain how humans have genetically altered major agricultural crops from prehistory
to the current age of biotechnology.

Present agriculture and plant science data and other information to a scientific and
non-scientific audience.

Apply principles of plant disease diagnosis and biology to identify plant disease-
causing agents and manage plant diseases.

The proposed B.S. in Plant Science contains four majors: Crop and Soil Sciences, Environmental
Horticulture, Landscape Design and Turfgrass Science, and Plant Science. The learning
outcomes for each major are as follows.

Crop and Soil Sciences

Apply production fundamentals of major agronomic crops grown in Virginia.
Describe how the environment influences plant growth and crop yields.

Discuss ways to modify the environment to improve plant growth and yields.

Apply principles underpinning soil fertility in agronomic crops to optimize production
and protect the environment.

Apply farm and nutrient management plans to improve sustainability.

Use principles of integrated pest management to improve agronomic crop production.

Landscape Design and Turfgrass Science

Advise lawncare or landscape firms on common herbaceous and woody plants used for
landscaping and turfgrass management in Virginia.

Apply principles of soil fertility to improve landscape and turfgrass plants.

Analyze existing landscapes as to aesthetics and function to develop renovation plans.
Evaluate sales and marketing plans for landscape design or turfgrass management.

Plant Science

Apply concepts of plant biology at genetic, molecular, physiological, and organismal
levels to increase efficiency in cellular processes related to agriculture and plant
science.

Apply principles and methods of plant breeding and selection.

Evaluate how genetics, management systems and environmental inputs influence plant
development and pathology.

Use knowledge acquired from chemistry and biology towards cellular or whole plant
manipulations to improve plant function or output.

Environmental Horticulture

Describe production fundamentals of major horticultural crops grown in Virginia to
scientific and non-scientific audiences.

Apply principles of greenhouse management to produce plants in a sustainable manner.
Propagate, establish and care for commonly used herbaceous and woody ornamental
plants.

Use principles of integrated pest management to improve horticultural plants.

Analyze sales and marketing plans for fruit, vegetable, and nursery/greenhouse crops.
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Learning Outcome

Key courses

Assessment Measures

Apply foundational principles,
processes, and functions of plant
growth and reproduction to
improve the quality, quantity,
and safety of agricultural
products.

BIOL 1105: Principles of
Biology

BIOL 1106: Principles of
Biology

HORT/BIOL 2304: Plant
Biology

SPES 4864: Plant Sciences
Capstone

Formative: Weekly quizzes
based on assigned textbook
chapter readings (for example,
items on quiz asking students to
explain cellular metabolism or
the ecological adaptations of
major plants).

Summative: Individual course
assignment (for example,
written report describing one
aspect of plant biology).
Course exam (for example,
items on exam asking students
to describe plant growth and
reproduction or explain the how|
genetic information is inherited
and expressed).

Utilize fundamental ecological
principles associated with
nutrient cycling, energy flow,
biodiversity, and their
relationships to food
production and population
growth.,

ENSC 1015: Foundations of
Environmental Science
SPES 4864: Plant Sciences
Capstone

Formative: Weekly lesson

modules, group presentations,
and quizzes (for example, group
presentation evaluating nutrient
cycling and how it impacts food
production).

Summative: Individual

assignment (for example,
‘current event’ written report
discussing how human activities,
such as overconsumption, affect
the environment and food
production).

Explain how humans have
genetically altered major
agricultural crops from
prehistory to the current age of
biotechnology.

PPWS 2104: Plants, Genes, and
People

SPES 4864: Plant Sciences
Capstone

Formative: Weekly quizzes (for

example items on quiz asking
students to describe the
scientific, cultural, historical, or
legal aspects of plant gene
management in both
conventional and transgenic
Crops).

Summative: Group project

presentation (for example,
presentation on the

10
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domestication of a crop not
covered in class or course exam;
items on exam to asking students
give explanation of how
biotechnological techniques are
employed to genetically alter
major agricultural crops).

Present agriculture and plant
science data and other
information to a scientific and
non-scientific audience.

ALS 1234: CALS First Year
Seminar

ALCE 3624: Communicating
Agriculture and Life Sciences in
Writing

ALCE 3634: Communicating
Agriculture and Life Sciences in
in Speaking

SPES 4864: Plant Sciences
Capstone

Formative: Weekly writing
assignments, and individual
presentations (for example,
students will present both
orally and in a written format
on a topic in their specific
discipline, such as nutrient or
turfgrass management plans,
factors that influence plant
development and pathology, or
how to establish and care for
commonly used herbaceous
and woody ornamental plants).

Summative: Project/
Presentation (for example,
students will present the results
of their agricultural action plan
both orally and in a written
report).

Apply principles of plant
disease diagnosis and biology
to identify plant disease-
causing agents and manage
plant diseases.

PPWS 4104: Plant Pathology
SPES 4864: Plant Sciences
Capstone

Formative: Exams, quizzes and
lab exercises

Summative: Students complete
a ‘Disease Notebook’ from the
semester that is assessed by
instructor (for example,
students will be required to
explain how principles of plant
disease diagnosis and biology
are used to identify plant
disease-causing agents and
mange plant diseases).

Employment Skills/Workplace Competencies

The proposed B.S. in Plant Science will prepare undergraduates for entry into a variety of
positions in private and public sector organizations. Graduates may work in a variety of
different industries and government agencies, including: agri-business and bio-technology
companies, pharmaceutical industry, crop consulting firms, field and laboratory services, golf

11



Attachment N

courses, professional sports teams (athletic field management), lawn care companies,
commercial growers of fruit, vegetable, nursery, or greenhouse crops, federal research and
regulatory agencies, alternative energy companies, state extension offices, and regional soil and
water conservation districts.

All graduates will be able to:

Examine, interpret and analyze plant anatomy, biology, and physiology, genetics, and
development to inform on agricultural and plant practices and output.

Communicate research findings to the scientific community, food producers and other
stakeholders, and the public.

Analyze, interpret and present agricultural and plant science data.

Analyze the environmental, economic, and societal factors that influence plant and soil
science.

Each major has additional specific workplace skills and competencies. The specific employment
skills are listed for each major.

Crop and Soil Science

Interpret success of management practices based on understanding of plant and soil
science.

Recommend improvements to crop or land management based on professional
standards.

Manage crop production systems in a sustainable manner.

Analyze data to improve crop and soil health.

Construct farm and nutrient management plans to improve profitability and minimize
environmental degradation.

Educate stakeholders about crop and soil science principles.

Landscape Design and Turfgrass Science

Organize and direct maintenance of golf courses, athletic fields and grounds.

Advise lawncare or landscape contracting and maintenance firms to supply expertise
and service to residential and commercial property owners.

Sell and service turfgrass products, including equipment, fertilizers, seed, pesticides.
Advise environmental consulting firms to help landowners and users control erosion
and pollution; promotes the wise use of natural resources.

Provide expertise in managing vegetation along roadsides for Transportation
Departments.

Plant Science

Develop and select plants for better nutrition, greater insect, disease or pesticide
resistance.

Breed and engineer plants to increase crop yield by increasing the efficiency of cellular
processes.

Create new and improved resources for pharmaceuticals, natural medicine, or plant-
based biofuels.
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Analyze plant and soil samples for pathogens, chemical pesticides/fertilizers.
Diagnose and identify plant pathogens and methods of treatment.

Identify weeds, invasive plants, and integrated strategies for their management.
Sell and service weed management products, including equipment and herbicides.

Environmental Horticulture

e Perform tasks associated with growing fruit, vegetable, and nursery/greenhouse crops.
Design ornamental plants and plantings to improve indoor and urban environments.
Consult for botanical gardens and arboreta.
Manage greenhouses, orchards, nurseries, vineyards, and floral outlets.
Perform pest scouting, pest diagnosis, and pest remedial actions.
Buy and sell plants, supplies and equipment for horticultural businesses.
Educate stakeholders about ornamental plants, fruit and vegetable production
principles.

Program Assessment

The School of Plant and Environmental Sciences Undergraduate Curriculum Committee will
evaluate the proposed program annually. The first full evaluation would occur in the summer of
2023. The instructor of the Capstone Course will assess student deliverables, the agricultural
action plan from the Capstone Course, SPES 4864: Plant Sciences Capstone, to determine the
extent to which program learning outcomes are being achieved. The Capstone course uses
experiential learning to apply the knowledge and skills obtained during the degree program.
The agricultural action plan, in the form of oral and written reports will be used to assess
achievement of outcomes. The Capstone course will also allow the instructor to interview each
student one on one to gauge student satisfaction with the degree program and specific majors.
These findings will be reported to the SPES Undergraduate Curriculum Committee for program
assessment.

In addition to annual assessment reports, each academic department at Virginia Tech participates
in academic program review approximately every five years. Virginia Tech’s Academic Program
Review process requires programs to conduct a comprehensive evaluation of their activities. This
process provides a mechanism for ongoing, systematic review of academic departments with the
explicit purpose of fostering continuous improvement. The review process emphasizes reflection,
analysis, conversation, and feedback; an honest assessment of program strengths, weaknesses,
and opportunities for improvement; and documentation of resource needs. The results of this
process are intended to facilitate a strong vision for the future.

The level of analysis for this review is the academic department inclusive of all degree,
certificate, intercollege, and online programs. In addition to reviewing academic programs,
departments are asked to provide an overview of the department and information in the following
areas: student learning and support; faculty and staff profiles (research/creative activity/scholarly
work); teaching, outreach, and international involvement; and inclusion and diversity. The
department is expected to discuss its vision for the department over the next five years and
include improvement strategies and plans.
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As part of the academic program review process, departments complete a self-study report that is
reviewed and evaluated by a team of peer reviewers. Reviewers may be internal to Virginia Tech
and/or external to Virginia Tech depending upon the department’s preferences and resources.
Departments are given comprehensive feedback from the review team that includes information
on the department’s strengths and opportunities for further reflection and action. The next
periodic report encompassing this new degree will take place in Spring 2024.

Benchmarks of Success
The proposed B.S. in Plant Science will be considered a success if:

e 75% of students will complete the program in four years

e 85% of graduates surveyed indicate satisfaction with the program
quality

e 90% of graduates seeking employment report employment within two
years of graduation

e 80% of graduates who intend to pursue additional academic preparation
before entering the job market report acceptance to graduate or first
professional schools within one year of graduation

All benchmarks will be assessed on an annual basis. If a benchmark is not met, the School of
Plant and Environmental Sciences Undergraduate Curriculum Committee will examine the data
and determine appropriate strategies to correct any deficiencies. Strategies may include a
comprehensive review of the advising approaches and the program coursework to include course
sequencing in the plan of study, course content, and the selection of elective courses. For
example, if students seeking employment do not meet benchmarks, eliciting targeted feedback
from alumni as well as employers who have hired graduates of the proposed degree program will
be used for strategic planning for improvement.

Justification for the Proposed Program

Rationale for Proposed Merge Degree Program

The proposed merger of the two undergraduate degree programs into one B.S. in Plant Science is
needed at this time to a) simplify communications about the School of Plant and Environmental
Sciences degree offerings and b) integrate and organize the curriculum in a more systematic
manner appropriate for the plant science discipline.

Combining the two existing degrees into one degree program will simplify communications
about the School of Plant and Environmental Sciences undergraduate degree offerings. This will
allow the School of Plant and Environmental Sciences to develop a single set of recruitment and
admission materials and have a degree program structure that is instantly intelligible to students
and parents.

The integration of the core courses in the proposed combined Plant Science degree program
ensures that all students will learn the foundation of the basic and applied science components
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that are required to excel in the plant science discipline. The combined degree benefits students
by exposing them to a wider breadth of subject material and expertise that was not available in
the former individual degrees. Both of the former degree programs, the B.S. in Crop and Soil
Environmental Sciences and the B.S. in Horticulture, were strongly oriented toward the applied
plant sciences. The merged program has purposefully constructed the core coursework to
incorporate both the basic and applied plant sciences and has organized the majors by basic or
applied orientation.

Once students understand the basic and applied aspects of plant science, they are more prepared
to choose the appropriate major for their career trajectory. Thus, the proposed merged program
represents a way to allow students to identify a general interest in and acquire a foundation of
knowledge in the plant science discipline before committing to a basic or applied plant science
major. For example, if a student identifies that they are more interested in the basic science
aspects of plant science while completing the core coursework, that student may choose the Plant
Science major as it is designed from the basic science approach (e.g., predicting plant growth,
manipulating crops to resist disease, plant gene editing). Likewise, a student completing the core
coursework may find their interest lies in the applied science components of plant science. That
student may choose the Crop and Soil Science major as it is designed from the applied science
approach (e.g., using soil, irrigation, and pest management techniques to increase yield on large-
scale crops).

Student Demand

Formal student demand information was not acquired for the proposed B.S. in Plant Science
merged program. Student enrollment in the proposed program will meet or exceed the enrollment
in the existing two degree programs that will be discontinued. Faculty from the existing
programs will continue to teach courses in the proposed merged program. If enrollment
increases, tuition revenues will be deployed to hire additional faculty as required.

Current student demand is very strong. In fall 2019, student headcounts were 68 for the B.S. in
Crop and Soil Environmental Sciences and 92 for the B.S. in Horticulture.

Projected Student Enrollment

State Council of Higher Education for Virginia
Summary of Projected Enrollments in Proposed Program
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Year 1 Year 2 Year 3 Year 4 Year 5
Target Year Target Year
(2-year institutions) (4-year institutions)
2021 - 2022 2022 - 2023 2023 - 2024 2024 - 2025 2025 - 2026

HDCT | FTES | HDCT | FTES | HDCT | HDCT | FTES | HDCT | FTES | HDCT | HDCT | FTES
160 160 160 160 160 160 160 160 160 160 160 160

Assumptions:
Retention percentage: 90%
Percentage of full-time students 100%
Percentage of part-time students: 0%
Full-time students credit hours per semester: 12
Full-time students graduate in 4 years

Duplication

No public institution in the Commonwealth offers a Bachelor of Science (B.S.) in Plant Science
degree program.

Projected Resource Needs for the Proposed Program

Resource Needs

Virginia Tech and the School of Plant and Environmental Sciences have all of the faculty,
classified support staff, equipment, library, and other resources necessary to merge the two
existing undergraduate programs into the single proposed B.S. in Plant Science. The following
categories detail the resources required to operate the program from its initiation in the Spring
2022 semester through the target year 2025-2026. The recommended ratio of student enrollment
to faculty effort is one faculty FTE per 18 FTE of enrollment in lower division courses and 11
FTE of enrollment at the upper division. The proposed program will launch with 11.4 faculty
FTE and remain 11.4 FTE by the target year of 2025-2026. Tuition generated from the program
will be used to initiate and operate the proposed merged program.

Full-time Faculty
No new faculty members will be required to launch or sustain the proposed merged program.

Part-time Faculty
No new faculty members will be required to launch or sustain the proposed merged program.

Adjunct Faculty
Adjunct faculty will not be required to initiate or sustain the proposed merged program.

Graduate Assistants
No new graduate assistants will be required to launch or sustain the proposed merged program.

Classified Positions
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No new classified positions will be required to launch or sustain the proposed merged program.

Equipment (including computers)
No new equipment, including computers, will be required to launch or sustain the proposed
merged program.

Library

No new library materials will be required to launch and sustain the proposed merged program.
The library has sufficient, journals, publications, and electronic resources to support the
proposed merged program.

Telecommunications
No new telecommunication resources will be required to launch or sustain the proposed merged
program.

Space
No additional space is required to launch or sustain the proposed merged program.

Targeted Financial Aid
No targeted financial aid will be required to launch or sustain the proposed merged program.

Special Tuition or Fee Charges

The College of Agriculture and Life Sciences has a mandatory fee of $750 per student per
academic year. Based on the current and projected enrollment, the program will receive
$120,000 annually from the college fee.

Other Resources (specify)
No new other resources will be required to launch or sustain the proposed merged program.
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Funds to Initiate and Operate the Degree Program

Cost and Funding Sources to Initiate and Operate the Program

Program Program Full
Informational Category Initiation Year Enrollment Year?!

2020 — 2021 2024 — 2025
1. | Projected Enrollment (Headcount) 160 160
2. | Projected Enrollment (FTE) 160 160

Projected Enrollment Headcount of In-

3 State Students 146 146
4 Projected Enrollment Headcount of 14 14

Out-of-State Students

Estimated Annual Tuition and E&G
5. | Fees for In-state Students in the $2,116,708 $2,116,708
Proposed Program

Estimated Annual Tuition and E&G
6. | Fees for Out-of-State Students in the $470,988 $470,988
Proposed Program

Projected Total Revenue from Tuition

7. | and E&G Fees Due to the Proposed $2,587,696 $2,587,696
Program
Other Funding Sources Dedicated to

8. | the Proposed Program (e.g., grant, $0 $0

business entity, private sources)

! For the “Full Enrollment Year” use: for associate degrees, initiation year plus 1; for baccalaureate degrees,
initiation plus 3; for masters degrees, initiation plus 2; for doctoral degrees, initiation plus 3.
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Program initiation year

Target enrollment year

2021 - 2022 2025 - 2026
Current Ongoing and Added Total FTE
positions all reallocated (New)*** positions,
programs to merged merged merged
be merged program program program
Full-time faculty FTE* 11.00 11.00 11.00
Part-time faculty FTE** 0.40 0.400 0.4
Adjunct faculty 0.00 0.0 0.000
Graduate assistants (HDCT) | 8.00 8.00 8.00
Classified positions 0.60 0.6 0.600
TOTAL 20.00 20.00 20.00

* Faculty dedicated to the program. ** Faculty effort can be in the department or split with
another unit. *** Added after initiation year and up through target enrollment year.
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Certification Statements

1. Arequest of any kind will be submitted to the General Assembly for funds to initiate and/or
maintain the proposed degree program.

Yes [ ]
No [X

If “Yes” is checked, include narrative text to describe: when the request will be made,

how much will be requested, what the funds will be used for, and what will be done if the
request is not fulfilled.

2. The proposed degree program is included in the institution’s most recent six-year plan.

Yes [X]
No [ ]

If “No” is checked, include narrative text to explain why the program is being advanced
at the present time despite not being included in the six-year plan.

3. The institution’s governing board has been provided information regarding duplication (if
applicable) and labor market projections as part of its approval action.

Yes [X]
No [ ]

If “No” is checked, include narrative text to explain why the governing board has not
been provided the information.
The institution’s Chief Academic Officer attests to the accuracy of the above statements

Cyril R. Clarke, Executive Vice President and Provost
Name (Printed)

Signature Date
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B.S in Plant Science, Major: Crop and Soil Sciences

Freshman Fall Credits Freshman Spring Credits
ENGL 1105: First-Year Writing 3 ENGL 1106: First-Year Writing 3
Gen Ed: Quantitative and 3 AAEC 1005: Economic of the Food 3
Computational Thinking: and Fiber System, Or
ECON 2005: Principles of Economics
CSES 2444: Agronomic Crops 3 Gen Ed: Reasoning in the Natural 3
Sciences:
CHEM 1035: General Chemistry
BIOL 1105: Principles of Biology 3 BIOL 1106: Principles of Biology 3
1106
ENSC 1015: Foundations of 3 CHEM 1045: General Chemistry Lab 1
Environmental Science
ALS 1234: CALS First Year Seminar 1
Total 16 Total 13
Sophomore Fall Credits Sophomore Spring Credits
AAEC 2434: Foundations of 3 HORT/BIOL 2304: Plant Biology 3
Agribusiness
Gen Ed: Quantitative and 3 Gen Ed: Critical Thinking in the 3
Computational Thinking Humanities
Gen Ed: Critical Thinking in the 3 Gen Ed: Reasoning in the Natural 3
Humanities Sciences:
CHEM 1036: General Chemistry
PPWS 2104: Plants, Genes, and People 3 CHEM 1046: General Chemistry Lab 1
CSES/ENSC 3114/GEOS 3614: Soils 3 Restricted Elective Course 3
CSES/ENSC 3124/GEOS 3624: Soils 1 Free Elective Course 2
Laboratory
Total 16 Total 15
Junior Fall Credits Junior Spring Credits
CSES 4214: Soil Fertility and 3 CSES 4144: Plant Breeding and 3
Management Genetics
Gen Ed: Critique and Practice in 3 ENT 4254: Insect Pest Management 3
Design and the Arts
Gen Ed: Discourse 3 Gen Ed: Critical Analysis of Identity 3
and Equity in the United States
PPWS 4104: Plant Pathology 4 Restricted Elective Course 3
Restricted Elective Course 3 Free Elective Course 3
Total 16 Total 15
Senior Fall Credits Senior Spring Credits
Gen Ed: Quantitative and 3 SPES 4864: Plant Sciences Capstone 2

Computational Thinking




Attachment N

ALCE 3624: Communicating 3 Restricted Elective Course 3

Agriculture and Life Sciences in

Writing, Or

ALCE 3634: Communicating

Agriculture and Life Sciences in

Speaking

Restricted Elective Course 3 Free Elective Course 3

Restricted Elective Course 3 Gen Ed: Reasoning in the Social 3

Sciences

Free Elective Course 3 Free Elective Course 3

Total 15 Total 14
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B.S. in Plant Science, Major: Landscape Design and Turfgrass Science, Landscape Design

Concentration

Freshman Fall Credits Freshman Spring Credits
ENGL 1105: First-Year Writing 3 ENGL 1106: First-Year Writing 3
Gen Ed: Quantitative and 3 Gen Ed: Quantitative and 3
Computational Thinking Computational Thinking
HORT 2224: Horticulture Science and 2 BIOL 1106: Principles of Biology 3
Industry
BIOL 1105: Principles of Biology 3 Gen Ed: Critique and Practice in 3
Design and the Arts
CSES 2564: Turfgrass Management 3 HORT 2234: Environmental Factors 3
in Horticulture
ALS 1234: CALS First Year Seminar 1
Total 15 Total 15
Sophomore Fall Credits Sophomore Spring Credits
AAEC 1005: Economic of the Food 3 AAEC 2434: Foundations of 3
and Fiber System, Or Agribusiness
ECON 2005: Principles of Economics
ENSC 1015: Foundations of 3 Gen Ed: Critical Thinking in the 3
Environmental Science Humanities
Gen Ed: Critical Thinking in the 3 Gen Ed: Reasoning in the Natural 3
Humanities Sciences
PPWS 2104: Plants, Genes, and 3 HORT/BIOL 2304: Plant Biology 3
People
Gen Ed: Reasoning in the Natural 3 Gen Ed: Quantitative and 3
Sciences Computational Thinking
Total 15 Total 15
Junior Fall Credits Junior Spring Credits
HORT 3324: Herbaceous Landscape 2 Restricted Elective 4
Plants
Gen Ed: Critique and Practice in 3 Gen Ed: Discourse 3
Design and the Arts
HORT 3325: Woody Landscape Plants, 3 Gen Ed: Reasoning in the Social 3
Or Sciences
HORT 3326: Woody Landscape Plants
CSES/ENSC 3114/GEOS 3614: Soils 3 AAEC/MGT 3454: Small Business 3
Management and Entrepreneurship
CSES/ENSC 3124/GEOS 3624: Soils 1 HORT 4504: Landscape Contracting 2
Laboratory
Free Elective Course 3
Total 15 Total 15
Senior Fall Credits Senior Spring Credits
HORT 4545: Small Scale and 4 SPES 4864: Plant Sciences Capstone 2
Residential Landscape Design
PPWS 4104: Plant Pathology 4 ENT 4254: Insect Pest Management 3
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ALCE 3624: Communicating 3 Gen Ed: Critical Analysis of Identity 3

Agriculture and Life Sciences in and Equity in the United States

Writing, Or

ALCE 3634: Communicating

Agriculture and Life Sciences in

Speaking

Free Elective Course 4 Restricted Elective Course 3

Free Elective Course 4

Total 15 Total 15
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B.S. in Plant Science, Major: Landscape Design and Turfgrass Science, Turfgrass Science

Concentration

Freshman Fall Credits Freshman Spring Credits
ENGL 1105: First-Year Writing 3 ENGL 1106: First-Year Writing 3
Gen Ed: Quantitative and 3 Gen Ed: Quantitative and 3
Computational Thinking Computational Thinking
HORT 2224: Horticulture Science and 2 BIOL 1106: Principles of Biology 3
Industry
BIOL 1105: Principles of Biology 3 Gen Ed: Critique and Practice in 3
Design and the Arts
CSES 2564: Turfgrass Management 3 HORT 2234: Environmental Factors 3
in Horticulture
ALS 1234: CALS First Year Seminar 1
Total 15 Total 15
Sophomore Fall Credits Sophomore Spring Credits
AAEC 1005: Economic of the Food 3 AAEC 2434: Foundations of 3
and Fiber System, Or Agribusiness
ECON 2005: Principles of Economics
ENSC 1015: Foundations of 3 Gen Ed: Critical Thinking in the 3
Environmental Science Humanities
Gen Ed: Critical Thinking in the 3 Gen Ed: Reasoning in the Natural 3
Humanities Sciences
PPWS 2104: Plants, Genes, and People 3 HORT/BIOL 2304: Plant Biology 3
Gen Ed: Reasoning in the Natural 3 Gen Ed: Quantitative and 3
Sciences Computational Thinking
Total 15 Total 15
Junior Fall Credits Junior Spring Credits
CSES 3564: Golf and Sports Turf 3 CSES 4214: Soil Fertility and 3
Management Management
Gen Ed: Critique and Practice in 3 Gen Ed: Discourse 3
Design and the Arts
Free Elective Course 2 Gen Ed: Reasoning in the Social 3
Sciences
CSES/ENSC 3114/GEOS 3614: Soils 3 AAEC/MGT 3454: Small Business 3
Management and Entrepreneurship
CSES/ENSC 3124/GEOS 3624: Soils 1 Free Elective Course 3
Laboratory
Restricted Elective Course 3
Total 15 Total 15
Senior Fall Credits Senior Spring Credits
Restricted Elective Course 3 SPES 4864: Plant Sciences Capstone 2
PPWS 4104: Plant Pathology 4 ENT 4254: Insect Pest Management 3
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ALCE 3624: Communicating 3 Restricted Elective Course 3

Agriculture and Life Sciences in

Writing, Or

ALCE 3634: Communicating

Agriculture and Life Sciences in

Speaking

Restricted Elective Course 3 Gen Ed: Critical Analysis of Identity 3
and Equity in the United States

Free Elective Course 3 Free Elective Course 3

Total 16 Total 14




B.S. in Plant Science, Major: Plant Science
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Freshman Fall Credits Freshman Spring Credits
ENGL 1105: First-Year Writing 3 ENGL 1106: First-Year Writing 3
Gen Ed: Quantitative and 3 Gen Ed: Quantitative and 3
Computational Thinking: Computational Thinking:
Gen Ed: Reasoning in the Natural 3 Gen Ed: Reasoning in the Natural 3
Sciences: Sciences:
CHEM 1035: General Chemistry CHEM 1036: General Chemistry
CHEM 1045: General Chemistry Lab 1 CHEM 1046: General Chemistry Lab 1
BIOL 1105: Principles of Biology 3 BIOL 1106: Principles of Biology 3
ALS 1234: CALS First Year Seminar 1 Free Elective Course 2
Total 14 Total 15
Sophomore Fall Credits Sophomore Spring Credits
HORT/BIOL 2304: Plant Biology 3 AAEC 1005: Economic of the Food 3
and Fiber System, Or
ECON 2005: Principles of
Economics
CSES 2444: Agronomic Crops, Or 2-3 Gen Ed: Critical Thinking in the 3
HORT 2224: Horticulture Science and Humanities
Industry
CHEM 2535: Organic Chemistry 3 CHEM 2536: Organic Chemistry 3
CHEM 2545: Organic Chemistry Lab 1 CHEM 2546: Organic Chemistry Lab 1
PPWS 2104: Plants, Genes, and 3 Restrictive Elective Course 3
People
ENSC 1015: Foundations of 3 Free Elective Course 2-3
Environmental Science
Total | 15-16 Total | 15-16
Junior Fall Credits Junior Spring Credits
BCHM 3114: Biochemistry for 3-4 | CSES 4144: Plant Breeding and 3
Biotechnology and the Life Sciences, Genetics
Or
BCHM 4115: General Biochemistry
Gen Ed: Discourse 3 Gen Ed: Critical Thinking in the 3
Humanities
Gen Ed: Quantitative and 3 Gen Ed: Critical Analysis of Identity 3
Computational Thinking: and Equity in the United States
Gen Ed: Critique and Practice in 3 Restricted Elective Course 3
Design and the Arts
Restricted Elective Course 3 CSES 4344: Crop Physiology and 3
Ecology
Total | 15-16 Total 15
Senior Fall Credits Senior Spring Credits
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Restricted Elective Course 3 SPES 4864: Plant Sciences Capstone 2
ALCE 3624: Communicating 3 Gen Ed: Reasoning in the Social 3
Agriculture and Life Sciences in Sciences
Writing, Or
ALCE 3634: Communicating
Agriculture and Life Sciences in
Speaking
PPWS 4104: Plant Pathology 4 Restricted Elective Course 3
Free Elective Course 3 Free Elective Course 3
Free Elective Course 2-3 Gen Ed: Critique and Practice in 3
Design and the Arts
Total | 15-16 Total 14
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B.S. in Plant Science, Major: Environmental Horticulture

Freshman Fall Credits Freshman Spring Credits
ENGL 1105: First-Year Writing 3 ENGL 1106: First-Year Writing 3
Gen Ed: Quantitative and 3 Gen Ed: Quantitative and 3
Computational Thinking: Computational Thinking
HORT 2224: Horticulture Science and 2 BIOL 1106: Principles of Biology 3
Industry
BIOL 1105: Principles of Biology 3 Gen Ed: Critique and Practice in 3
Design and the Arts
Gen Ed: Critical Thinking in the 3 HORT 2234: Environmental Factors 3
Humanities in Horticulture
ALS 1234: CALS First Year Seminar 1
Total 15 Total 15
Sophomore Fall Credits Sophomore Spring Credits
AAEC 1005: Economic of the Food 3 AAEC 2434: Foundations of 3
and Fiber System, Or Agribusiness
ECON 2005: Principles of Economics
ENSC 1015: Foundations of 3 Gen Ed: Critical Thinking in the 3
Environmental Science Humanities
Gen Ed: Discourse 3 Gen Ed: Reasoning in the Natural 3
Sciences:
PPWS 2104: Plants, Genes, and People 3 HORT/BIOL 2304: Plant Biology 3
Gen Ed: Reasoning in the Natural 3 Gen Ed: Quantitative and 3
Sciences Computational Thinking
Total 15 Total 15
Junior Fall Credits Junior Spring Credits
HORT 3324: Herbaceous Landscape 3 HORT 3325: Woody Landscape 3
Plants Plants, Or
HORT 3326: Woody Landscape
Plants
HORT 2244: Plant Propagation 3 Restricted Elective Course 3
Gen Ed: Critique and Practice in 3 Gen Ed: Reasoning in the Social 3
Design and the Arts Sciences
PPWS 4104: Plant Pathology 4 CSES/ENSC 3134: Soils in the 3
Landscape
Restricted Elective Course 3 Restricted Elective Course 3
Total 16 Total 15
Senior Fall Credits Senior Spring Credits
HORT 4324: Greenhouse Management 3 SPES 4864: Plant Sciences Capstone 2
AAEC/MGT 3454: Small Business 3 ENT 4254: Insect Pest Management 3
Management and Entrepreneurship
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ALCE 3624: Communicating 3 Restricted Elective Course 3

Agriculture and Life Sciences in

Writing, Or

ALCE 3634: Communicating

Agriculture and Life Sciences in

Speaking

Restricted Elective Course 3 Gen Ed: Critical Analysis of Identity 3

and Equity in the United States

Free Elective Course 3 Free Elective Course 3

Total 15 Total 14
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Appendix B
Course Descriptions

General Education Required Courses

AAEC 1005: Economics of the Food and Fiber System (3 credits)

How the individual economic actor makes rational choices as: consumer, producer, firm/farm,
saver, investor, employee, employer, manager, trader. Economic principles that underlie
exchange in business, government and household transactions. Utility maximization in the U.S.
and global food and fiber system under conditions of scarcity. Evaluation of policy issues
important to society.

ECON 2005: Principles of Economics (3 credits)

Introduction to microeconomics. The economic approach to decision-making. Model of supply
and demand. Elasticities. Consumer behavior. Firm behavior under varying industry structures.
Sources and consequences of market failure. Costs and benefits of international trade. The role of
government in the economy. Economic, ethical, and social ramifications of issues such as
pollution, missing information, and income inequality.

ENGL 1105: First-Year Writing (3 credits)

Introduction to rhetorical analysis, visual rhetoric, critical writing, and critical thinking; intensive
reading of works in multiple genres; practice in writing and revision; fundamentals of oral
presentations.

ENGL 1106: First-Year Writing (3 credits)

Continued study in rhetorical analysis and the conventions of various genres; intensive
instruction in writing and revision of work that incorporates research; experience in oral
presentations.

Core Courses

ALCE 3624: Communicating Agriculture and Life Sciences in Writing (3 credits)
Development of communication skills necessary to deal with the general public and audiences in
the food, agriculture, and natural resources fields. Emphasis on writing and on creation of a
portfolio including multiple types of written communication.

ALCE 3634: Communicating Agriculture and Life Sciences in Speaking (3 credits)
Development of strategies and techniques for effective oral communication in the professions
related to food, agriculture, and natural resources. Emphasis on oral, visual, and interpersonal
communication, as well as group leadership and meeting management.

ALS 1234: CALS First Year Seminar (1 credit)
Exploration of topics related to the College of Agriculture and Life Sciences (CALS) from a
multidisciplinary perspective with a focus on communication and teamwork, problem-solving,
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inquiry, and integration. Students explore resources to promote academic success, investigate
careers and academic areas, and develop a comprehensive plan of study.

BIOL 1105: Principles of Biology (3 credits)

Introduction to the science of biology. Living systems; biological molecules; cell structure,
function, and reproduction; cellular energetics and metabolism; expression and inheritance of
genetic information; evolution; ethical implications of research and discovery in these areas.

BIOL 1106: Principles of Biology (3 credits)
Introduction to the science of biology. Animal and plant anatomy and physiology, ecology, and
animal behavior; ethical implications of research and discovery in these areas.

ENSC 1015: Foundations of Environmental Science (3 credits)

Interrelationships between human activities and the environment; emphasis on biological,
chemical, and physical principles that govern the flow of energy, materials, and information
among physical, ecological and human systems.

HORT/BIOL 2304: Plant Biology (3 credits)
Introductory botany. Form, growth, function, reproduction, and ecological adaptations of major
groups of plants.

PPWS 2104: Plants, Genes, and People (3 credits)

Explores how and why humans have manipulated plant genomes from prehistory through the
current genomic era by examining the scientific, cultural, historical, and legal aspects of plant
gene management in both conventional and transgenic crops.

PPWS 4104: Plant Pathology (4 credits)

Introduction to plant pathology as a science and a crop protection discipline. Plant disease
diagnosis, biology, and identification of plant disease-causing agents, factors leading to disease
build-up, and management of plant diseases. Diseases of specific crops are studied as examples
to illustrate general principles.

SPES 4864: Plant Sciences Capstone (3 credits)

Writing and discussion-based learning synthesizing prior knowledge gained in Plant Science
degree program. Practice in science-based expository writing and speaking applied to
undergraduate coursework, undergraduate research, or work-related experience in the Plant
Sciences.

Crop and Soil Science Major Required Courses

AAEC 2434: Foundations of Agribusiness (3 credits)

Introduction to the primary management tools as they relate to farm production enterprises and
agribusinesses. Principles and concepts of preparing farm and agribusiness financial statements
and their analysis. Application of budgeting and risk management.

CHEM 1045: General Chemistry Laboratory (1 credit)
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Selected experiments illustrate principles taught in lecture.

CHEM 1046: General Chemistry Laboratory (1 credit)
Selected experiments illustrate principles taught in lecture.

CSES 2444: Agronomic Crops (3 credits)

An introduction to crop production in Virginia, presenting basic climatic, crop, and soil
characteristics and their relation to cropping systems. Introduces basic mechanical, chemical, and
managerial tools of crop production and examines feed quality and seed and forage storage.

CSES/ENSC 3114: Soils (2 credits)

Characterization of soils as a natural resource emphasizing their physical, chemical,
mineralogical, and biological properties in relation to nutrient availability, fertilization, plant
growth, land-use management, waste application, soil and water quality, and food production.
For CSES, ENSC, and related plant-and earth-science majors.

CSES/ENSC 3124/GEOS 3624: Soils Lab (1 credit)
Parent materials, morphology, physical, chemical, and biological properties of soils and related
soil management and land use practices will be studied in field and lab.

CSES 4144: Plant Breeding and Genetics (3 credits)
Genetic variation in plants and its importance in plant breeding, and comparisons of theories and
procedures in breeding of self-pollinated versus cross-pollinated plants.

CSES 4214: Soil Fertility and Management (3 credits)

Soil productivity and nutrients required for crop growth; fertilizer sources and nutrient reactions
in soil; methods of fertilizer nutrient placement in major tillage systems; and interpretation of
soil tests and plant analyses for determining crop nutrient requirements.

ENT 4254: Insect Pest Management (3 credits)

Principles of insect pest management with application to the major insect pests found in Virginia.
Pest management involves the utilization of all effective control practices in a program which is
ecologically and economically efficient. This course is intended for all students with an interest
in efficient agricultural production and in reducing losses to our most diverse competitor.

Landscape Design and Turfgrass Science Major Required Courses

AAEC 2434: Foundations of Agribusiness (3 credits)

Introduction to the primary management tools as they relate to farm production enterprises and
agribusinesses. Principles and concepts of preparing farm and agribusiness financial statements
and their analysis. Application of budgeting and risk management.

AAEC 3454/MGT 3454: Small Business Management and Entrepreneurship (3 credits)
Characteristics of small business and entrepreneurs, and their economic importance.
Development and operation of a small business, including concepts and principles such as
franchising, business plans, capital acquisition, venture capital, financial and administrative
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control, marketing, human resource and operations management. Taxation, legal, insurance and
ethics in small business.

CSES 2564: Turfgrass Management (3 credits)

Growth, development, adaptation, and selection of the major turfgrass species. Principles of
establishment, mowing, nutrition, irrigation, cultivation, and pest control of lawns and utility
turfs.

CSES/ENSC 3114/GEOG 3614: Soils (3 credits)

Characterization of soils as a natural resource emphasizing their physical, chemical,
mineralogical, and biological properties in relation to nutrient availability, fertilization, plant
growth, land-use management, waste application, soil and water quality, and food production.

CSES/ENSC 3124/GEOG 3624: Soils Laboratory (1 credit)
Parent materials, morphology, physical, chemical, and biological properties of soils and related
soil management and land use practices will be studied in field and lab.

ENT 4254: Insect Pest Management (3 credits)

Principles of insect pest management with application to the major insect pests found in Virginia.
Pest management involves the utilization of all effective control practices in a program which is
ecologically and economically efficient. This course is intended for all students with an interest
in efficient agricultural production and in reducing losses to our most diverse competitor.

HORT 2224: Horticulture Science and Industry (2 credits)

Survey course of horticultural crops (fruits, vegetables, ornamentals) and enterprises. Includes
plant science and business aspects of horticultural production and service industries and
introduces related issues and emerging technologies such as work force characteristics, organic
production, and biotechnology.

HORT 2234: Environmental Factors in Horticulture (3 credits)

Principles and practices in managing environmental factors - temperature, water, light,
atmospheric gases and pollutants, and soil and minerals - that influence growth and production of
horticultural plants.

Plant Science Major Required Courses

BCHM 3114: Biochemistry for Biotechnology and the Life Sciences (3 credits)

Survey presentation of the basic principles of biochemistry as they apply to biotechnology.
Topics covered include protein structure, enzymology, cellular organization, and biochemical
regulation. Special emphasis will be given to gene structure, transcription, and translation,
cellular organization, and cloning, sequencing, modification and expression of recombinant
DNA. Examples will be given of agricultural/medical/industrial applications of cellular and
molecular biochemical knowledge.
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BCHM 4115: General Biochemistry (3 credits)
Metabolism and chemistry of carbohydrates, proteins, lipids, and nucleic acids with emphasis on
interactions and comparative aspects of microbial, plant, and animal forms.

CHEM 1045: General Chemistry Laboratory (1 credit)
Selected experiments illustrate principles taught in lecture.

CHEM 1046: General Chemistry Laboratory (1 credit)
Selected experiments illustrate principles taught in lecture.

CHEM 2535: Organic Chemistry (3 credits)
Structure, stereochemistry, reactions, and synthesis of organic compounds.

CHEM 2536: Organic Chemistry (3 credits)
Structure, stereochemistry, reactions, and synthesis of organic compounds.

CHEM 2545: Organic Chemistry Laboratory (1 credit)
The laboratory accompanies lectures in organic chemistry 2535.

CHEM 2546: Organic Chemistry Laboratory (1 credit)
The laboratory accompanies lectures in organic chemistry 2536.

CSES 2444: Agronomic Crops (3 credits)

An introduction to crop production in Virginia, presenting basic climatic, crop, and soil
characteristics and their relation to cropping systems. Introduces basic mechanical, chemical, and
managerial tools of crop production and examines feed quality and seed and forage storage.

CSES 4144: Plant Breeding and Genetics (3 credits)
Genetic variation in plants and its importance in plant breeding, and comparisons of theories and
procedures in breeding of self-pollinated versus cross-pollinated plants.

CSES 4344: Crop Physiology and Ecology (3 credits)

Developmental and ecological processes important in cropping situations: seed physiology, root
and canopy development, flowering, water stress, energy flow, competition; emphasis on
physiological adaptations, limitations to yield, and yield-optimizing strategies.

Environmental Horticulture Major Required Courses

CSES 3134/ENSC 3134: Soils in the Landscape (3 credits)

A study of soils as functional landscape components, emphasizing their physical, chemical,
mineralogical, and biological properties in relation to plant growth, nutrient availability, land-use
management, and soil and water quality.

ENT 4254: Insect Pest Management (3 credits)
Principles of insect pest management with application to the major insect pests found in Virginia.
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Pest management involves the utilization of all effective control practices in a program which is
ecologically and economically efficient. This course is intended for all students with an interest
in efficient agricultural production and in reducing losses to our most diverse competitor.

HORT 2224: Horticulture Science and Industry (2 credits)

Survey course of horticultural crops (fruits, vegetables, ornamentals) and enterprises. Includes
plant science and business aspects of horticultural production and service industries and
introduces related issues and emerging technologies such as work force characteristics, organic
production, and biotechnology.

HORT 2234: Environmental Factors in Horticulture (3 credits)

Principles and practices in managing environmental factors - temperature, water, light,
atmospheric gases and pollutants, and soil and minerals - that influence growth and production of
horticultural plants.

HORT 2244: Plant Propagation (3 credits)
Principles and practices of plant propagation by sexual and asexual methods.

HORT 3324: Herbaceous Landscape Plants (3 credits)

Identification, growing requirements, culture, landscape use, physiology, and propagation of
native and non-native herbaceous landscape plants for temperate environments. Ornamental
annuals and perennials; cultivated wildflowers, plants for wetland and aquatic systems.

HORT 3325: Woody Landscape Plants (3 credits)
Functions, growing requirements, hardiness, problems, and methods of identification of
landscape plant materials. Commonly available woody landscape plants.

HORT 3326: Woody Landscape Plants (3 credits)
Functions, growing requirements, hardiness, problems, and methods of identification of
landscape plant materials. Native and rare woody landscape plants.
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Virginia Polytechnic Institute and State University

Proposed Intent to Discontinue

Virginia Polytechnic Institute and State University (Virginia Tech) requests to discontinue the
Bachelor of Science (B.S.) in Horticulture degree program (01.1103). The degree program is
located in the School of Plant and Environmental Sciences in the College of Agriculture and Life
Sciences.

Background

The Bachelor of Science in Horticulture degree program has been offered since 1872. The degree
program was originally housed in the Department of Horticulture, Mycology, and Entomology.
In 1902, the Department of Horticulture was officially formed and has served as the home for the
degree program in the College of Agriculture and Life Sciences until July of 2018. At that time,
the departments of Horticulture, Crop and Soil Environmental Sciences, and Plant Pathology,
Physiology, and Weed Science were merged to form the School of Plant and Environmental
Sciences in the College of Agriculture and Life Sciences.

During the spring and summer of 2015, the faculty members convened and discussed options for
undergraduate degree programming that would best meet the needs of the students and leverage
the collaborative opportunities offered by the planned School of Plant and Environmental
Sciences. As a result, the faculty recommended the merger of two degree programs, the Bachelor
of Science (B.S.) in Horticulture and the Bachelor of Science (B.S.) in Crop and Soil
Environmental Sciences, into one Bachelor of Science (B.S.) in Plant Science degree program.
The merged program was determined to best serve the students by providing a unified
curriculum with a wider breadth of foundational subject material and more depth within the
specialization areas (i.e., majors).

Based on the faculty recommendations, school leadership endorsed the merged B.S. in Plant
Science degree program and the discontinuation of the B.S. in Horticulture degree program. With
support of the Dean of the College of Agriculture and Life Sciences, the college Curriculum
Committee voted to discontinue the degree program on August 15, 2016 once the newly merged
Bachelor of Science (B.S.) in Plant Science degree program was approved.

Rationale

The B.S. in Horticulture degree will be merged into the proposed B.S. in Plant Science degree
program. In order to be merged into the proposed new degree program, the B.S. in Horticulture
degree program must be discontinued.

Critical Shortage Area
The B.S. in Horticulture is not a critical shortage area. The curriculum will be offered as a sub-
area in the merged B.S. in Plant Science degree program.
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Teach-out Plan

A total of 83 students are currently enrolled in the B.S. in Horticulture. In addition, the program
plans to enroll 10 new students in the fall of 2021. Twenty-eight (28) students are expected to
graduate in 2021, 24 students are expected to graduate in 2022, 15 students are expected to
graduate in 2023, 16 students are expected to graduate in 2024, and 10 students are expected to
graduate in 2025.

The last term that students will be able to complete the B.S. in Horticulture degree is Spring of
2026. This will allow for 5 full years to complete the degree.

To ensure that students with challenges can meet the deadline, the discontinuation of the degree
program has been extended beyond the expected date for all students to graduate. The degree
program will be discontinued after the Spring 2026 graduation. Students will no longer be
accepted into the Horticulture degree program, including internal major changes and second
majors, after the spring timeframe for changing majors has passed (January 2022) to ensure
students can meet the deadline.

“Stopped Out” Students

The 3 students that have “stopped out” since 2014 have been considered. There is a 6-year period
in which students may return and complete the Bachelor of Science in in Horticulture degree
program. This group of students will be notified in writing about the discontinuation of the
degree program. Additionally, any student that cannot complete the degree program by Spring
2026 will have the option to complete a B.S. in Plant Science through the School of Plant and
Environmental Sciences or another viable degree program on campus. The School of Plant and
Environmental Sciences undergraduate program advisors will assist students through the
transition process.

The existing Horticulture courses will continue to be offered through the School of Plant Science
and will be offered as a major within the proposed merged B.S. in Plant Science degree program.
Any student that chooses to complete a B.S. in Plant Science degree through the School of Plant
and Environmental Sciences, may choose to use their Horticulture courses toward a Plant
Sciences degree or major.
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Virginia Polytechnic Institute and State University

Proposed Intent to Discontinue

Virginia Polytechnic Institute and State University (Virginia Tech) requests to discontinue the
Bachelor of Science (B.S.) in Crop and Soil Environmental Sciences degree program (01.1102).
The degree program is located in the School of Plant and Environmental Sciences in the College
of Agriculture and Life Sciences.

Background

The Department of Crop and Soil Environmental Sciences was formed in 1908 under the name
of the Department of Agronomy. The name was changed to the Department of Crop and Soil
Environmental Sciences in 1987 and has served as the home for the degree program in the
College of Agriculture and Life Sciences until July of 2018. At that time, the departments of
Horticulture, Crop and Soil Environmental Sciences, and Plant Pathology, Physiology, and Weed
Science were merged to form the School of Plant and Environmental Sciences in the College of
Agriculture and Life Sciences.

During the spring and summer of 2015, the faculty members convened and discussed options for
undergraduate degree programming that would best meet the needs of the students and leverage
the collaborative opportunities offered by the planned School of Plant and Environmental
Sciences. As a result, the faculty recommended the merger of two degree programs, the Bachelor
of Science (B.S.) in Horticulture and the Bachelor of Science (B.S.) in Crop and Soil
Environmental Sciences, into one Bachelor of Science (B.S.) in Plant Science degree program.
The merged program was determined to best serve the students by providing a unified
curriculum with a wider breadth of foundational subject material and more depth within the
specialization areas (i.e., majors).

Based on the faculty recommendations, school leadership endorsed the merged B.S. in Plant
Science degree program and the discontinuation of the B.S. in Crop and Soil Environmental
Sciences degree program. With support of the Dean of the College of Agriculture and Life
Sciences, the college Curriculum Committee voted to discontinue the degree program on August
15, 2016 once the newly merged Bachelor of Science (B.S.) in Plant Science degree program
was approved.

Rationale

The B.S. in Crop and Soil Environmental Sciences degree will be merged into the proposed B.S.
in Plant Science degree program. In order to be merged into the proposed new degree program,
the B.S. in Crop and Soil Environmental Sciences degree program must be discontinued.

Critical Shortage Area

The B.S. in Crop and Soil Environmental Sciences is not a critical shortage area. The curriculum
will be offered as a sub-area in the merged B.S. in Plant Science degree program.
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Teach-out Plan

A total of 56 students are currently enrolled in the B.S. in Crop and Soil Environmental Sciences
degree program. In addition, the program plans to enroll 10 new students in the fall of 2021.
Twenty-five (25) students are expected to graduate in 2021, 15 students are expected to graduate
in 2022, 7 students are expected to graduate in 2023, 9 students are expected to graduate in 2024,
and 10 students are expected to graduate in 2025.

The last term that students will be able to complete the B.S. in Crop and Soil Environmental
Sciences degree program is Spring of 2026. This will allow for 5 full years to complete the
degree program.

To ensure that students with challenges can meet the deadline, the discontinuation of the degree
program has been extended beyond the expected date for all students to graduate. The degree
program will be discontinued after the Spring 2026 graduation. Students will no longer be
accepted into the Crop and Soil Environmental Sciences degree program, including internal
major changes and second majors, after the spring timeframe for changing majors has passed
(January 2022) to ensure students can meet the deadline.

“Stopped Out” Students

The 3 students that have “stopped out” since 2014 have been considered. There is a 6-year period
in which students may return and complete the Bachelor of Science in Crop and Soil Sciences
degree program. This group of students will be notified in writing about the discontinuation of
the degree program. Additionally, a student that cannot complete the degree programs by Spring
2026 will have the option to complete a B.S. in Plant Science through the School of Plant and
Environment Sciences or another viable degree program on campus. The School of Plant and
Environmental Sciences Undergraduate Program advisors will assist students through the
transition process.

The Crop and Soil Environmental Sciences core classes will continue to be offered through the
School of Plant and Environmental Sciences. Any student that chooses to complete a B.S. in
Plant Science degree through the School of Plant and Environmental Sciences, may choose to
use their Crop and Soil Sciences courses toward a Plant Sciences degree or major.
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