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Plant Science/Horticulture

Course Description: 
This course focuses on knowledge, information, and skills related to the science of plant production and agronomy and provides the necessary skills for careers in horticulture, agricultural production and management, and science. The content includes plant growth and reproduction, biotechnology and research, fertilizers, plant and tree identification, controlling weeds and pests, and proper use of agricultural chemicals. Classroom and laboratory activities are supplemented through supervised agricultural experiences and leadership programs and activities.

Course Code: 011007
Program(s) of Study to which this course applies
· Plant Systems

	Course Content
	Crosswalk to Common Core Academic Standards
	Crosswalk to Nebraska Academic Standards
	Crosswalk to Nebraska Career Readiness Standards
	Crosswalk Clarification

	Standard 1. Students will identify and classify common plants.

	
	
	
	

	Benchmark 1.1 Identify common plants by common and scientific name.

Sample performance indicators:

· Identify by sight, common plants.
· Develop a plant collection of 10 common plant leaves.
	ELA.RST.11-12.4
	LA.12.1.5.a
	N/A
	

	Benchmark 1.2 Classify plants according to families.

Sample performance indicators:

· Label plants as either monocot or dicot.
· Differentiate between angiosperm and gymnosperms.
	ELA.RST.11-12.4
	LA.12.1.5.a
	CR.5.A.1
	

	Benchmark 1.3 Select plants based on their usage and growth characteristics.

Sample performance indicators:

· Choose plants for correct usage in landscapes.

· Select plants based on USDA Hardiness Zone map.

· Differentiate between food plants and ornamental plants.
	ELA.RST.11-12.3
	LA.12.3.2
LA.12.1.6.k

SC.12.3.3.c
	CR.1.A.4

	Alignment presumes that students must comprehend oral or written instructions to complete the task (CC: ELA.RST.11-12.3; NE: LA.12.3.2, LA.12.1.6.k).

Alignment to the science standard presumes that students will be able to describe how the availability of matter and energy in an ecosystem effects the distribution and abundance of different types of plants (NE: SC.12.3.3.c).

	Standard 2. Students will name the internal anatomy and physiology of plants.

	
	
	
	

	Benchmark 2.1 Diagram a typical plant cell and identify plant cell organelles and describe their functions.

Sample performance indicators:

· Construct a plant cell using food products to represent the different organelles.
· Describe the functions of the organelles.
	ELA.SL.11–12.4
ELA.WHST.11–12.2.b

	LA.12 2.1.b                         LA.12.3.1.a
SC.12.3.1.b
	CR.2.B.1
CR.2.C.1
CR.5.A.4
	When students describe information or ideas, they communicate their knowledge through either speaking or writing. To demonstrate full knowledge on the topic, students’ written or oral presentations must include all the main ideas and relevant details on the subject (CC: ELA.WHST.11–12.2.b, ELA.SL.11–12.4; NE: CR.2.B.1, CR.2.C.1, LA.12 2.1.b, LA.12.3.1.a). 

	Benchmark 2.2 Apply the knowledge of cell differentiation and the functions of the major types of cells to plant systems.

Sample performance indicators:

· Diagram root, leaf, and stem internal structure.
· Relate plant disease to how it negatively affects the function of the cells.
· Differentiate between cells in the cambium and cells in the meristem.

	N/A
	SC.12.3.1.c
	CR.1.A.4
CR.5.A.4
	

	

Benchmark 2.3 Determine where photosynthesis, respiration, translocation, and transpiration occur and how they relate to one another.

Sample performance indicators:

· Diagram the carbon, water, and oxygen cycles as they relate to plants.
· Explain why these processes are important to plant growth.
· Perform an experiment by growing plants in different environments and discuss how the environment has affected these basic processes.
	

N/A
	

SC.12.3.1.c
SC.12.3.3.b


	

CR.5.A.4
	

	Benchmark 2.4 Identify the plant responses to plant growth regulators and different forms of tropism.

Sample performance indicators:

· List and define the different types of tropisms.
· Grow plants using different plant growth regulators and report results.
	ELA.RST.11-12.4
	LA.12.1.5.a

SC.12.3.1.d
	CR.5.A.4
	Alignment presumes that students will investigate how chemicals affect growth of plants (NE: SC.12.3.1).

	Benchmark 2.5 Compare and contrast tissue types in the four parts of the plant.

Sample performance indicators:

· Identify tissue types in cross sections of tissues in plants.
· Explain the functions of the various cells in leaves.
	
	SC.12.3.1.c
	CR.5.A.1

	Alignment presumes that students will describe the different functions of the cells in the four parts of the plant (NE: SC.12.3.1.c).

	Benchmark 2.6 Explain the process and stages of germination in monocots and dicots.

Sample performance indicators:

· Germinate monocot and dicot seeds.
· Identify and label parts of the seeds in monocots and dicots.
· Identify the various stages of germination.
	ELA.SL.11–12.4
ELA.WHST.11–12.2.b
	LA.12 2.1.b                         LA.12.3.1.a
	CR.2.B.1
CR.2.C.1
	When students explain information or ideas, they communicate their knowledge through either speaking or writing. To demonstrate full knowledge on the topic, students’ written or oral presentations must include all the main ideas and relevant details on the subject (CC: ELA.WHST.11–12.2.b, ELA.SL.11–12.4; NE: CR.2.B.1, CR.2.C.1, LA.12 2.1.b, LA.12.3.1.a). 

	Benchmark 2.7 Identify the parts of a flower and explain their role in reproduction.

Sample performance indicators:

· Dissect and label a complete flower.
· Differentiate pollination of complete and incomplete flowers.
· Describe the role of pollinators in reproduction.
	ELA.RST.11–12.4
ELA.SL.11–12.4
ELA.WHST.11–12.2.b
	LA.12.1.5
LA.12 2.1.b                         LA.12.3.1.a
	CR.2.B.1
CR.2.C.1
CR.5.A.4
	When students explain information or ideas, they communicate their knowledge through either speaking or writing. To demonstrate full knowledge on the topic, students’ written or oral presentations must include all the main ideas and relevant details on the subject (CC: ELA.WHST.11–12.2.b, ELA.SL.11–12.4; NE: CR.2.B.1, CR.2.C.1, LA.12 2.1.b, LA.12.3.1.a). 

	


Standard 3. Students will evaluate growth factors and conditions.

	
	
	
	

	Benchmark 3.1 Evaluate media for specific uses.

Sample performance indicators:

· Select plant media for plant cuttings.

· Identify major soil amendments in media.

	N/A
	N/A
	CR.5.A.1
	

	Benchmark 3.2 Manipulate abiotic and biotic factors to alter plant germination, growth, and development.

Sample performance indicators:
· Perform an experiment with growth regulators.

· Perform an experiment using one abiotic variable.
	ELA.RST.11-12.3
	LA.12.3.2
LA.12.1.6.k

SC.12.1.1.b
SC.12.1.1.c
	CR.1.A.4
CR.1.C.2
CR.5.A.1
	Alignment presumes that students must comprehend oral or written instructions to complete the task  (CC: ELA.RST.11-12.3; NE: LA.12.3.2, LA.12.1.6.k).

Alignment presumes that students will conduct logical and sequential investigations with repeated trials of abiotic and biotic factors and apply the findings to new investigations, and will identify and manage variables and constraints while performing experiments (NE: SC:12.1.1.b, SC.12.1.1.c).

	Benchmark 3.3 Determine a growth and maintenance schedule for a horticulture crop.

Sample performance indicators:

· Monitor and record weekly growth of a horticulture crop.
· Create a growth schedule for a horticulture crop.

	ELA.RST.11-12.3
	LA.12.3.2
LA.12.1.6.k

SC.12.1.1.c
SC.12.1.1.e
	CR.1.A.4
CR.1.C.2
CR.5.A.1
	Alignment presumes that students must comprehend oral or written instructions to complete the task (CC: ELA.RST.11-12.3; NE: LA.12.3.2, LA.12.1.6.k).

Alignment presumes that students will use tools and technology to make observations about the weekly growth of a horticulture crop (NE: SC:12.1.1.c).

	
Standard 4. Students will demonstrate and evaluate proper propagation methods.
	
	
	
	

	Benchmark 4.1 Demonstrate proper plant reproduction methods.

Sample performance indicators:
· Properly propagate plants using the methods of propagation: Seeding, Grafting, Separation, Division, Hardwood Cuttings, Budding, Layering, and tissue culture.

· Determine factors that increase the success of propagation in a greenhouse.
	
	SC.12.1.1.a
SC.12.1.1.b
SC.12.1.1.d
	CR.1.A.4
CR.5.A.1
	Alignment presumes students will formulate a hypothesis regarding the factors that increase the success of propagation that is supported by prior knowledge and test that hypothesis with a logical and sequential investigation (NE: SC.12.1.1.a, SC.12.1.1.b).

	Benchmark 4.2 Evaluate the best method of propagation based on individual plant species.

Sample performance indicators:
· Select the best method of propagation to us, given a species.
	ELA.RST.11-12.3
	LA.12.3.2
LA.12.1.6.k
	CR.1.A.4
CR.1.C.2
CR.5.A.1
	Alignment presumes that students must comprehend oral or written instructions to complete the task (CC: ELA.RST.11-12.3; NE: LA.12.3.2, LA.12.1.6.k).



	Benchmark 4.3 Compare and contrast the advantages and disadvantages of sexual vs. asexual reproduction.

Sample performance indicators:

· Define and explain hybrid vigor.
· Explain the significance of asexual reproduction on the horticulture industry.
	
	SC.12.3.2.d
	CR.1.A.4
CR.5.A.1
	
Alignments presume students will be able to describe that sexual reproduction results in a largely predictable variety of possible gene combinations in the hybrids of crops (NE: SC.12.3.2.d).

	Benchmark 4.4 Explain the importance of scientific selection in creating hybrids in crops.

Sample performance indicators:

· Complete a Punnett square and identify phenotype and genotype possibilities.
· [bookmark: _GoBack]Research the history of plant selection to include the introduction of hybrids

	ELA.SL.11–12.4
ELA.WHST.11–12.2.b

	LA.12.2.1.b
LA.12.3.1.a

SC.12.1.1.g
SC.12.3.2.d
	CR.2.B.1
CR.2.C.1

	When students explain information or ideas, they communicate their knowledge through either speaking or writing. To demonstrate full knowledge on the topic, students’ written or oral presentations must include all the main ideas and relevant details on the subject (CC: ELA.WHST.11–12.2.b, ELA.SL.11–12.4; NE: CR.2.B.1, CR.2.C.1, LA.12 2.1.b, LA.12.3.1.a).

Alignments presume students will be able to describe that sexual reproduction results in a largely predictable variety of possible gene combinations in the hybrids of crops (NE: SC.12.3.2.d).

	
Standard 5. Students will compare and contrast management practices and considerations necessary to provide an adequate nutritional environment for efficient plant production.
	
	




	
	


	Benchmark 5.1 Identify the essential nutrients for plant growth and development and their major functions.

Sample performance indicators:

· List the macro and micro nutrients.
· List the functions of the macro and micro nutrients.
	ELA.RST.11-12.4
	LA.12.1.5.a

SC.12.3.3.c


	N/A
	

	Benchmark 5.2 Discuss the influence of pH and cat ion exchange capacity on the availability of nutrients.

Sample performance indicators:

· Articulate the pH scale.
· Collect and test soil samples for pH.
· Identify ideal pH ranges for varying crops.
· Relate pH to cat ion exchange capacity.
	ELA.SL.11-12.1

MTH.F.BF.5
	LA.12.1.6.k

SC.12.2.1.d
SC.12.3.3.c


	CR.2.A.2–4

	Alignment presumes that students have a basic understanding of the relationship between exponents and logarithms as it relates to the pH scale (CC: MTH.BF.5).

Alignment presumes that students will learn about chemical reactions that involve cation exchange and changes in pH (NE: SC.12.2.1.d).

	Benchmark 5.3 Identify fertilizer sources of essential plant nutrients, explain fertilizer formulations and describe different methods of fertilizer application.

Sample performance indicators:

· Interpret a fertilizer formulation.
· Recognize physical forms of fertilizer.
· Identify the differing methods of fertilizer application.
· Evaluate a fertilizer label and calculate an application rate.
	ELA.SL.11–12.4
ELA.WHST.11–12.2.b
	LA.12.2.1.b
LA.12.3.1.a


	CR.2.B.1
CR.2.C.1
	When students explain or describe information or ideas, they communicate their knowledge through either speaking or writing. To demonstrate full knowledge on the topic, students’ written or oral presentations must include all the main ideas and relevant details on the subject (CC: ELA.WHST.11–12.2.b, ELA.SL.11–12.4; NE: CR.2.B.1, CR.2.C.1, LA.12 2.1.b, LA.12.3.1.a). 

	Benchmark 5.4 Describe nutrient deficiency symptoms and recognize environmental causes of nutrient deficiencies.

Sample performance indicators:

· Collect and label crop deficiency samples and make a fertilizer recommendation.

· Compare and contrast the nutrient deficiencies with differing environmental factors.
	ELA.SL.11–12.4
ELA.WHST.11–12.2.b
	LA.12.2.1.b
LA.12.3.1.a


	CR.2.B.1
CR.2.C.1
CR.5.A.4
	When students describe information or ideas, they communicate their knowledge through either speaking or writing. To demonstrate full knowledge on the topic, students’ written or oral presentations must include all the main ideas and relevant details on the subject (CC: ELA.WHST.11–12.2.b, ELA.SL.11–12.4; NE: CR.2.B.1, CR.2.C.1, LA.12 2.1.b, LA.12.3.1.a). 

	Standard 6. Students will solve pest and disease disorders, using integrated pest management.
	
	
	
	

	Benchmark 6.1 Identify types of plant pests and diseases.

Sample performance indicators:
· Research and develop a presentation on common pests and diseases and their lifecycles.
· Collect and identify samples of pests and diseases.
	ELA.RST.11-12.4
	LA.12.1.5.a

SC.12.1.1.j
	N/A
	

	Benchmark 6.2 Examine the interrelationship among plants, pests, humans, and the environment.

Sample performance indicators:

· Diagram and explain the disease triangle.
· Identify how plant environments can be altered.

	N/A
	SS.12.3.5.b

	CR.5.A.4
	

	Benchmark 6.3 Describe pest control strategies associated with integrated pest management.

Sample performance indicators:

· Define and explain the differences between cultural, biological, chemical, and physical pest control strategies.
· Outline the steps associated with integrated pest management.
· Discuss the advantages of integrated pest management.
	ELA.SL.11–12.4
ELA.WHST.11–12.2.b
	LA.12.2.1.b
LA.12.3.1.a

SC.12.3.3.d




	CR.2.B.1
CR.2.C.1
CR.5.A.4

	When students describe information or ideas, they communicate their knowledge through either speaking or writing. To demonstrate full knowledge on the topic, students’ written or oral presentations must include all the main ideas and relevant details on the subject (CC: ELA.WHST.11–12.2.b, ELA.SL.11–12.4; NE: CR.2.B.1, CR.2.C.1, LA.12 2.1.b, LA.12.3.1.a). 

Alignment presumes that students will analyze pest control strategies that may influence environmental quality (NE: SC.12.3.3.d)


	Benchmark 6.4 Explain procedures for the safe handling, use and storage of pesticides.

Sample performance indicators:
· Recognize popular classes of chemicals used for pest management.
· Recall state regulations for storage and safe handling of chemicals.
· Select appropriate PPE (personal protective equipment) for chemical application.
	ELA.SL.11–12.4
ELA.WHST.11–12.2.b
	LA.12.2.1.b
LA.12.3.1.a


	CR.2.B.1
CR.2.C.1
CR.3.B.4
CR.3.C.3
	When students explain information or ideas, they communicate their knowledge through either speaking or writing. To demonstrate full knowledge on the topic, students’ written or oral presentations must include all the main ideas and relevant details on the subject (CC: ELA.WHST.11–12.2.b, ELA.SL.11–12.4; NE: CR.2.B.1, CR.2.C.1, LA.12 2.1.b, LA.12.3.1.a). 

	Standard 7. Students will identify and discuss differing crop production systems.
	
	
	
	

	Benchmark 7.1 List and describe different horticultural cropping systems.

Sample performance indicators:
· Research cropping system.
· Differentiate among cropping systems.
· Summarize relationships among cropping systems.
	ELA.SL.11–12.4
ELA.WHST.11–12.2.b
	LA.12.2.1.b
LA.12.3.1.a

SC.12.3.3.c




	CR.2.B.1
CR.2.C.1
	When students describe information or ideas, they communicate their knowledge through either speaking or writing. To demonstrate full knowledge on the topic, students’ written or oral presentations must include all the main ideas and relevant details on the subject (CC: ELA.WHST.11–12.2.b, ELA.SL.11–12.4; NE: CR.2.B.1, CR.2.C.1, LA.12 2.1.b, LA.12.3.1.a). 

	Benchmark 7.2 Rationalize cropping systems that will provide the best economic return in a given environment.

Sample performance indicators:
· Develop a budget for a given cropping system
· Compare and contrast cropping systems related to their economic return

	N/A
	MA.12.1.3 a

SS.12.2.1.d



	CR.1.C.2
CR.5.A.1
	Alignment presumes that students will compute costs associated with cropping systems (NE: MA.12.1.3.a).

	Standard 8.  Students will recognize where crop domestication and genetic improvement have increased plant productivity in Nebraska, United States, and/or globally.  
	
	
	
	

	Benchmark 8.1 Identify two methods of genetic improvement in crops.

Sample performance indicators:
· Create a presentation on a genetic improvement in a specific crop.
· List characteristics that breeders selected for when plants were first domesticated.
	N/A
	SC.12.3.2.a
SC.12.3.2.d


	CR.1.B.1CR.4.B.1
	Alignment presumes that students will investigate how genetic information (DNA) is used to improve crops and identify traits or characteristics that are selected (NE: SC.12.3.2.a, SC.12.3.2.d).

	Benchmark 8.2 Outline the genetic engineering process.

Sample performance indicators:
· List in proper order, the steps in genetic engineering.
· Diagram the evolvement process of a genetically engineered organism.
	N/A
	N/A
	N/A
	



Reference Standards Sources
· OH = Agriculture and Environmental Systems Career Field Technical Content Standards.  September 2008. 
Ohio Board of Regents, Ohio College Tech Prep, Ohio Department of Education.
· CA = Ag and Natural Resources Industry Sector.  California.
· TX = Agriculture, Food and Natural Resources. 2009.  Texas Education Agency
· NAS = National Agriculture Standards
· LS = Links to Standards Reference
[image: ]
Other Information
	Suggestions for innovative teaching and learning strategies:
	· Range Camps

· Field Trips

· Ag Trade Shows

	Related assessments:
	

	Extended learning opportunities:
	· Land Judging

· FFA - Natural Resource Speaking

· FFA - Agronomy Career Development Event

· Range Judging

· Envirothon

· SAE Programs

· 4-H Projects



Creation date:  July 16, 2010
Approval date: 
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