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Plant and Horticultural Science
Subject Code: 010155
Outcome & Competency Descriptions

Course Description: 
This first course in the pathway focuses on the knowledge and skills required to research, develop, produce and market agricultural, horticultural, and native plants and plant products. Students will apply principles of plant physiology and anatomy, plant protection and health, reproductive biology in plants, plant nutrition and disorders to the management of soils and plants. Throughout the course, students will learn communication, leadership, and business management skills reflective of the industry.

	Unit Description 
	Percentage of Course 
	Standards
	Key Terms	Comment by Kidd, Sarah: Alphabetical
	Project Ideas

	Soil Science
	10%
	6.1.3 	Collect, test and analyze soil samples for physical and chemical properties.
6.1.4 	Identify and describe factors (e.g.,
climate, soil texture, mineralogy, soil
organisms, drainage coefficient, land use,
vegetation types, management practices)
affecting organic matter and its function in
soil quality.
6.1.6 	Identify and describe soil conservation practices to reduce soil erosion and compaction.

	· Soil Forming Factors
· Soil Texture 
· Sand
· Silt 
· Clay
· Climate
· Organisms
· Organic Matter
· Soil Conservation
· Soil Erosion 
· Soil Compaction 
· No-till
· Parent Material
· Soil Horizon
· Porosity 
	· Use a Soil Texture Flow Chart to determine soil texture by feel method
· Use the jar method soil texturing 
· Create a soil formation foldable or mind map
· Create edible soil profiles
· Use Natural Resources Conservation Service’s soil crayons or painting with soil lessons
· Soil and Water Conservation District Presenter
· Soil and Sustainability 
· The Effects of Soil Erosion on Soil Profiles 
· You are the Scientist
· Watershed, Soil Profiles, and Erosion 

	Water Quality
	10%
	6.2.4 	Explain the hydrological cycle and how human and animal activity impacts the cycle.
6.2.7 	Identify and describe best management and industry (e.g., agriculture, timber production, construction) production practices that maintain or improve water quality.

	· Hydrological Cycle
· Water Quality
· Evaporation
· Transpiration
· Condensation 
· Precipitation
· Runoff 
· Fertilizer
· Water Table
	· Water Quality
· My Water’s Been Where? Understanding the Water Cycle.
· When Water Becomes Unusable

	Anatomy and Physiology of Plants   
	10%
	8.4.2 	Identify plant anatomical structures and their functions.
8.4.3 	Identify and classify seeds.
8.4.5 	Explain the requirements of
photosynthesis and identify the products and
byproducts.

	· Photosynthesis
· Flower
· Fruit
· Leaves
· Stem
· Roots
· Seeds
· Cotyledon 
· Monocot
· Dicot
	· Photosynthesis: Energy’s Journey from Farm to You
· Plant Parts and Functions
· The Functions of a Plant
· Germinate monocot and dicot seeds in a bag and evaluate differences at each stage  
· Have students practice the seed identification component of the Agronomy CDE.

	Taxonomy   
	10%
	8.4.1 	Identify and classify plants using taxonomy.

	· Taxonomy
· Binomial Nomenclature
· Genus
· Species 
· Classification
· Cultivar

	· Create a leaf collection and use taxonomic keys to identify trees.  
· Plant taxonomy identification projects linked to holidays or community events.
· Have students practice plant identification from the Agronomy, Floriculture, or Nursery/ Landscape CDEs.

	The Growing Environment   
	10%
	8.1.4 	Identify symptoms and causes of plant nutrient deficiencies and toxicities.
8.4.10 	Understand the environmental and artificial factors that influence plant germination, growth, and development.

	· Germination 
· Nutrients
· Deficiency
· Toxicity 
· Micronutrient
· Macronutrient 
	· In Search of Essential Nutrients 
· Plant Nutrient Deficiences
· Digging into Nutrients
· Plant a garden, either in containers or outdoors.

	Sexual and Asexual Reproduction   

	10%
	8.2.1 	Identify the reproductive anatomy of plants and describe their physiological functions.
8.2.5 	Select and apply methods of asexual plant propagation.

	· Propagation
· Asexual propagation
· Sexual propagation
· Pollination 
· Fertilization 
· Cutting
· Pinching
	· Shape, Form and Function in the Garden
· Plant Propagation 
· Dissect a Flower 
· Allow students to practice plant management using activities from the National Floriculture CDE.

	Pest Management   
	10%
	8.3.2 	Examine the interrelationships of the
disease triangle among host, pathogen, and
the environment.

	· Pathogen
· Host 
· Integrated Pest Management
· Cultural 
· Mechanical
· Biological
· Chemical
· Pesticide
· Fomite
· Vector
· Economic Threshold
	· Plant Doctor – Challenges with Growing Plants
· Utilize the USDA’s Hungry Pests Invade Middle School Curriculum
· Explore IPM options for various plant diseases in the Agronomy, Floriculture, or Nursery/ Landscape CDEs.

	Crop Production and Marketing  
	10%
	1.10.1	Identify how the roles of sales, advertising and public relations contribute to a company’s brand.  
1.10.3	Communicate features, benefits and warranties of a product or service to the customer.  
1.10.10 Demonstrate sales techniques.

	· Advertising
· Sales
· Warranties
· Brand
· Marketing Mix
· Feature
· Benefit
	· Create an agricultural product, develop a label, and a marketing strategy
· Perform a mock sales pitch
· Use some of the components of the Ag Sales CDE 

	Business Operations   
	5%
	1.6.1 	Identify business opportunities.
1.6.2 	Assess the reality of becoming an
entrepreneur, including advantages and
disadvantages (e.g., risk versus reward,
reasons for success and failure).

	· Entrepreneurship
· Risk
· Career
· Commodity
· Consumer
· Producer
· Profit
· Business Plan
	· Exploring Agribusiness
· Use Ag Explorer Educator Resources 
· Create a business plan for an agricultural product
· Make an inventory of plant-based businesses in your community 

	Communication and Information Management   
	5%
	1.2.3 	Identify and use verbal, nonverbal and active listening skills to communicate effectively.
1.4.2 	Select and use software applications to locate, record, analyze and present information
(e.g., word processing, e-mail, spreadsheet,
databases, presentation, Internet search
engines).
	· Communication
· Verbal
· Nonverbal 
· Active Listening
· Soft Skills 
· Collaboration
· Professionalism
	· Getting the Message Across
· Create and deliver simple demonstrations

	Business Leadership and Interpersonal Skills   
	5%
	1.1.1 	Identify the knowledge, skills and abilities necessary to succeed in careers.
1.2.10 	Use interpersonal skills to provide
group leadership, promote collaboration and work in a team.

	· Licensure
· Certification
· Greenhouse Manager
· Agronomist
· Florist
· Arborist
· Plant Geneticist 
	· Host a virtual classroom presentation.
· Look at sample pay stubs from industry related careers
· Create classroom jobs
· Plant System Careers

	Supervised Agricultural Experiences 
	3%
	1.1.2. Identify the scope of career opportunities and the requirements for education, training, certification, licensure, and experience. 
1.2.1. Extract relevant, valid information from materials and cite sources of information.  
1.3.1. Analyze how regulatory compliance (e.g., United States Department of Agriculture [USDA], Food and Drug Administration [FDA], United States Department of Interior [USDI], Ohio Livestock Care Standards, water quality standards, local water regulations, building codes) affects business operations and organizational performance.  
	· SAE (Supervised Agricultural Experience)
· Exploratory
· Placement
· Entrepren-eurship
· Research
· Inventory
· Investment
	· SAE projects
· National FFA SAE Videos and Lesson Plans
· Career Success Lessons - National FFA Handbook Advisor’s Guide



	FFA
	2%
	1.2.2. 	Deliver formal and informal presentations.
1.2.5.     Communicate information (e.g., directions, ideas, vision, workplace expectations) for an intended audience and purpose.
1.2.7. 	Use problem-solving and consensus building techniques to draw conclusions and determine next steps.
	· Agricultural Education
· National FFA Organization
· Teamwork
· Leadership
· Alumni 
· Honorary
· FFA Degrees
· Communication
	· Teamwork activities
· Greenhand Quiz CDE
· National FFA Student Handbook Advisor’s Guide – What is FFA?
· FFA New Horizons – Teaching Guide & Digital Lessons
· Foundational Life Skills Lessons 





FFA Opportunities for Middle School Students: 
Application-Based Award Programs:
Agriscience Fair
Discovery FFA Degree
National Chapter Award 
Career Development Events:
Agronomy Career Development Event
Career Exploration Career Development Events
Career Conversation
Career Exploration Presentation
Career Quiz Bowl
Impact of Agriculture 
Creed Speaking Career Development Event
Greenhand Quiz Career Development Event
Novice Parliamentary Procedure Career Development Event
Leadership Events:
Ohio FFA Leadership Nights
State FFA Convention
National FFA Convention
Local Events and Programs:
Chapter Awards Ceremonies
Chapter FFA Meetings
Community Initiatives
FFA Week Celebrations
Local Programs
Supervised Agricultural Experiences
1 | Plant and Horticultural Science | 2026
image1.png
71 Department of
‘Uﬁlll’ Education &
" Workforce




image2.png
czlé\/_l Department of

Y Education &
v~ Workforce





