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Course Description:

Horticulture provides training in the fields of landscaping, floriculture, turf, garden center, nursery and greenhouse operations, tree service work and athletic field maintenance.  Also included is plant identification, physiology, propagation and computerized landscape design.  Students will also be responsible for operating and maintaining a commercial greenhouse located on school grounds.  First semester students will explore various fields within horticulture, gain in-depth knowledge to plant physiology, landscape design principles, and complete guided projects and experiments.  Second semester students will study horticulture fields of personal interest, complete independent projects and experiments, as well as research cultural requirements of crops grown in the school greenhouse.  Students also visit local sites

 to gain knowledge in area educational and employment opportunities.

	STUDENTS SHOULD KNOW

1) Work-site/Greenhouse safety is the number one priority.

1st : Introduce

2nd: Reinforce

PLANT ANATOMY

1) Plants are classified according to scientific standards.  Numerous characteristics are used for classification

1st: Introduce – Guided Project

2nd: Expand – Independent Project

2) Identify plants grown in school greenhouse and recognize plants common to Alaska and the unique growing conditions

1st: Introduce

2nd: Expand and Reinforce

3) Relate Photosynthesis and Respiration

1st: Introduce

2nd: Reinforce & Expand - Independent Project

4) Relate the function of a leaf to growth and identify parts of a leaf

1st: Introduce

2nd: Reinforce & Expand – Independent Project

5) Stems serve several functions: support, transportation, manufacture food (green stems), and store food (potato)

1st: Introduce

2nd: Reinforce

6) Chief function of the root system is to absorb water and nutrients
1st: Introduce

2nd: Reinforce

PLANT PROPAGATION

1) Sexual reproduction is the propagation of plants with the use of seeds. 

1st: Introduce – Guided Project

2nd: Expand – Independent Project

2) Growth of the seedling is affected by numerous environmental conditions

1st: Introduce – Guided Project

2nd: Expand – Independent Project

3) Asexual propagation is the reproduction of new plants from the stems, leaves, or roots of a parent plant

1st: Introduce – Guided Project

2nd: Expand – Independent Project

4) Growth of cutting/clone is affected by numerous environmental conditions

1st: Intro – Guided Project

2nd: Expand – Independent Project

5) New varieties are produced every year through a process of sexual and asexual propagation

1st: Introduce

2nd: Expand – Independent Project

PLANT GROWING MEDIA

1) The growing medium provides plant support, water, and nutrients for the plant to grow

1st: Introduce – Guided Project

2nd: Expand – Independent Project

2) Different mixes are appropriate for different plants and growing conditions

1st: Introduce

2nd: Reinforce

3) Soil is composed of four principal components: minerals, organic material, water and air

1st: Introduce – Guided Project

2nd: Expand – Independent Project

4) Soil in deposited in layers and make up a soil profile beginning with bedrock ending with topsoil.

1st: Introduce

2nd: Expand – Guided Project

5) Plants need many nutrients, in different quantities, to flourish. Soil testing is a method commonly used to determine soil quality.
1st: Introduce – Guide Project

2nd: Expand – Independent Project

6) pH is a measure of alkalinity or acidity in soil and controls the availability of nutrients to plants.  
1st: Introduce – Guided Project

2nd: Expand – Independent Project

GREENHOUSE STRUCTURES
1) Greenhouses are structures that are covered with a transparent material to allow sufficient light in for plant growth. Greenhouses come in various forms each with advantages and disadvantages

1st: Introduce

2nd: Expand – Independent Project

2) Greenhouse frames are made of different material for different purposes

1st: Introduce

2nd: Expand – Independent Project

3) The materials used in greenhouse construction has a direct relation to light transmission

1st: Introduce

2nd: Expand – Independent Project

4) Layout of a greenhouse range needs to take into consideration environmental influences on the site, as well as the circulation of people, plants, and supplies

5) The type of crops to be grown, layout of outbuildings, and future uses dictate the floor plan of a greenhouse. Arrangement of benches directly influence how efficiently crops are produced

1st: Introduce

2nd: Expand – Independent Project

6) A combination of heaters, ventilation, evaporative cooling systems, and shading materials are used to control greenhouse temperature
1st: Introduce

2nd: Expand – Independent Project

GROWING CROPS IN THE GREENHOUSE

1) As a grower, you must manipulate the environment (temperature, light, and water) or plant to achieve the desired amount of form of growth.

1st: Introduce – Guided Project

2nd: Expand – Independent Project

2) The quality, quantity, and duration of sunlight effects plant growth.

1st: Introduce: Guided  Project

2nd: Expand: Independent Project

3) Carbon dioxide and oxygen are critical for photosynthesis and respiration. Air quality is an ingredient to healthy plant growth.

1st: Introduce

2nd: Reinforce

4) Select containers for transplanting plugs and cuttings that will meet the needs of a mature plant.

1st: Introduce – Guided Project

2nd: Expand – Independent Project

5) Proper watering is often overlooked, yet is the most important responsibility of a greenhouse operator.

1st: Introduce – Guided Project

2nd: Expand – Independent Project

6) Soilless medium has very little available plant nutrients. Adding the fertilizer to gain wanted growth is necessary.
1st: Introduce – Guided Project

2nd: Expand – Independent Project

7) Greenhouse operations use inorganic water-soluble fertilizer for the majority of greenhouse plant needs.

1st: Introduce – Guided Project

2nd: Expand – Independent Project

8) Control plant growth through three types of pinching.

1st: Introduce: Guided Project

2nd: Expand: Independent Project

INTERIORSCAPE DESIGN, SET-UP, AND MAINTENANCE

1) An interiorscaper is a person who designs areas inside buildings using plants.  Plant stations are areas where plants look better than any thing else, atriums are rooms designed just for growing plants.

1st: Introduce – Guided Project

2nd: Expand – Independent Project

2) Temperature changes cause two type of plant problems, acute plant problems and chronic plant problems.

1st: Introduce – Guided Project

2nd: Expand – Independent Project

3) Humidity levels vary and need to be considered when caring for interior plants.

1st: Introduce – Guided Project

2nd: Expand – Independent Project

4) Light determines the rate of plant growth and controls many other processes.

1st: Introduce – Guided Project

2nd: Expand – Independent Project

5) Interior plants need minimal fertilization, proper amounts of water, and need to be acclimated to new environments.

1st: Introduce – Guided Project

2nd: Expand – Independent Project

DESIGNING LANDSCAPES

1) Landscapes are designed for numerous reasons and have many benefits when done by a trained professional.

1st: Introduce – Guided Project

2nd: Expand – Independent Project

2) Prepare for a landscape design by following an accepted procedure.

1st: Introduce – Guided Project

2nd: Expand – Independent Project

3) Principles of design (elements of design) help develop good designs that are economical to install and easy to maintain.

1st: Introduce: Guided Project

2nd: Expand: Independent Project

4) Factors in plant selection include water requirements, growth rate, color, hardiness, and nutrient and pH needs.
1st: Introduce – Guided Project

2nd: Expand – Independent Project

ESTABLISHING LANDSCAPES

1) Trees come from a nursery in three standard forms: balled and burlap, bare root, or container grown.

1st: Introduce –  Guided Project

2nd: Expand – Independent Project

2) Proper planting techniques and after care is       vital for tree survival after transplant.
1st: Introduce – Guided Project

2nd: Expand – Independent Project

3)  Flower borders are planted using shrubs as     a backdrop while flower beds stand alone containing only flowers

1st: Introduce – Guided Project

2nd: Expand – Independent Project

4) Annuals, perennials, and bulbs all have advantages and disadvantage when used in a landscape.

1st: Introduce – Guided Project

2nd: Expand – Independent 

5) Plenty of hand watering and constant weeding are required for good-looking flower bed.

UNIT I: FLORISTY INDUSTRY & FLOWER CARE

1) Structure of the floristry Industry

1st: Introduce

2nd: Expand

2) Careers in the floristry are on the rise as flower sales dramatically increase

1st: Introduce-Guided Exploration

2nd: Expand-Self Interest Exploration & Presentation

3) Plant botany knowledge helps in identification.

1st: Introduce

2nd: Reinforce

4) Identification of common plants and cut flowers and their parts is vital to entry level positions and further training.

1st: Introduce

2nd: Reinforce-Independent Research

5) Plant physiology has positive and negative effects on shelf  life.

1st: Introduce

2nd: Expand: Guided Project

6) Cut flower quality is determined by the quality of foliage and flowers.

1st: Introduce

2nd: Expand and Evaluate

7) Quality potted plants need proper care to stay healthy and maintain high standards for the retail customer.

1st: Introduce

2nd: Small Group Indoor Project

UNIT II: MECHANICS AND PRINCIPALS OF FLORAL DESIGN

1) The purpose of and safe use of various floristry tools and supplies.

1st: Introduce

2nd: Reinforce

3) Construction of bows and selecting the proper ribbon size is an important part of the overall design.

1st: Introduce and Demonstrate

2nd: Reinforce and Demonstrate

4) Selecting and preparing appropriate containers is the foundation of a proper arrangement

1st: Introduce and Demonstrate

2nd: Reinforce and Demonstrate

4) Basic wiring and taping flowers techniques are vital to proper preparation of flowers for an arrangement shape or corsage construction

1st: Introduce and Demonstrate

2nd: Reinforce and Demonstrate

UNIT III: BASIC PRINCIPLES OF FLORAL DESIGN
1) Design features that make a pleasing arrangement include a focal point, balance, scale and proportion, color among other.

1st: Introduce and Demonstrate

2nd: Reinforce and Group Project

2) Different shapes give arrangements different characteristics and shape

1st: Introduce and Demonstrate

2nd: Reinforce and Group Project

3) There are many types of floral designs, it is important to know how various types are used and displayed.

1st: Introduce

2nd: Expand and Group Project
	STUDENTS SHOULD BE ABLE TO DO

· Discuss work-site/greenhouse safety and requirements for maintaining a safe environment

· Discuss common safety hazards, how to identify them, and prevent them

· Identify greenhouse components, common work-site areas, and emergency equipment

· Discuss and practice emergency procedures and location of emergency supplies

· Identify natural characteristics used to classify plants

· Classify plants according to growth habit

· Identify plants according to common and scientific name

· Differentiate among annuals, biennials, and perennials

· Differentiate between woody and herbaceous plants

· Select plant materials and plants for a specific use

· Research why common names are often improper for culture guides

· Differentiate tender versed hardy plants related to growth zone

· Identify stages of plant development in school greenhouse

· Travel to local greenhouses, talk with growers and identify plants

· Explain and identify plant growth habits in a greenhouse environment

· Relate greenhouse plants with specific uses

· Identify by common name, and describe culture of greenhouse plants

· Describe photosynthesis through the reaction of carbon dioxide, water, light.

·  Identify the specialized structures within leaf cells and their function (chloroplasts-contains specialized structures and chlorophyll-absorbs light and converts it to energy)

· Describe respiration as reverse of photosynthesis

· Identify the parts of a leaf

· Evaluate effects of under-watering their own plants

· Predict and explain results of under-watering and relate it to photosynthesis and respiration

· Describe the relation of parts of the plant and plant growth or death

· Identify parts of the stem

· Describe the importance of the apical meristem 

· Evaluate the effects of removing or not removing the apical meristem on fuchsias, hypoestes, and other greenhouse plants

· Discuss the conductive tissue with a stem (Xylem: roots up and Phloem: leaves down)

· Explain the function of the roots and relate it to the stem (xylem)

· Identify a root as the first growth form a seed (bulb)

· Identify the root hair and explain that they are damaged through improper handling

· Differentiate between fibrous (grass) and taproot (carrot) systems.

· Define a plant grown from seed as a seedling

· List advantages of sexual propagation (easy, inexpensive, large areas, and genetically different)

· Properly store seed and determine the conditions for seed type

· Prepare a seedbed, and select the proper seed for a selected bloom date

· Predict the effects of the given environment and conditions on the plant

· Describe effects of different controlled variables on plant growth

· Determine the percent germination of a sample of seeds 

· Transplant seedlings after a hardening-off period

· Define a plant grown from cutting as a clone

· List advantages of asexual propagation (easy, produce more plants faster, no seeds needed, and genetically identical)

· Research and determine the proper type of cutting to take from a selected plant (stem, leaf, leaf-bud)

· Prepare a root-inducing environment, and create the proper conditions (humidity, light, temperature, medium)

· Predict the effects of the given environment and conditions on the plant

· Describe effects of different controlled variables on plant growth

· Explain the process of creating new varieties through seed propagation followed by successive generations of asexual propagation

· Describe the function of  a good growing medium

· Identify the role of pore space as related to root development and oxygen need

· Differentiate between and define soil, soilless medium, hydroponics 

· Mix suitable growing media from various amendments (vermiculite, perlite, organic components, inorganic components) 

· Combine aspects of a soilless media with soil for a quality medium

· Analyze soil for content of sand, silt, and clay

· Recognize the properties of soil sufficient or deficient of one or more component

· Define organic matter and describe the effects it has in soil

· Determine the texture of soil based on analysis using a soil triangle

· Explain the importance of aeration in relation to root development and soil compaction in turf management and landscaping

· Identify the different horizons in a soil profile

· Describe and identify different types of soil profiles commonly found in the United States

· Properly take soil samples and prepare them for a laboratory soil test

· Use a commercially bought soil test kit

· Recognize inaccuracy is common in test kits,  re-testing is necessary to verify

· Describe effects of proper levels of nitrogen, phosphorus, and potassium

· Identify symptoms of a deficiency in each of the primary macro-nutrients

· Perform  a test to determine the pH of a growing medium

· Modify pH to fit the culture guide for various greenhouse plants

· Recognize a change in pH should only be done after a test is performed

· Identify three basic design types, attached, free-standing or detached, and connected greenhouses

· Identify the different types of greenhouses within each design type: Attached-lean-to: even-span, window-mounted: Freestanding-even-span, uneven-span, quonset, gothic arch: Connected-ridge-and-furrow, venlo, barrel vault, and sawtooth

· Travel to area greenhouses and determine their type and purpose

· List the advantages and disadvantages of area greenhouses

· Identify and describe different framing materials 

· Discuss uses for different framing material related to the specific purpose and load of covering

· Evaluate the effects of glass covering on framing and light transmission

· Describe the advantages of polyethylene as a greenhouse covering

· Construct a model of a polyethylene covered greenhouse

· Change polyethylene covering at the school greenhouse

· Describe the advantages/disadvantages of acrylic and polycarbonate covering

· Repair and maintain school greenhouse polycarbonate covering

· Determine the proper orientation of a greenhouse for various area conditions

· Consider deliveries, parking, accessibility, and storage in layout

· Identify improvements for school greenhouse layout

· Consider student movement and plant production in designing bench design for school greenhouse

· Identify common greenhouse bench arrangement: longitudinal, cross-benching, and peninsular

· Design and build benches from wood

· Repair and maintain current benches

· Identify common heating systems used in greenhouse operations

· Perform basic maintenance on school greenhouse heating system

· Change convection tube material

· Determine location of vent holes on convection tube based on location and relation to plants

· Identify common ventilation systems for greenhouses

· Perform maintenance and set controls for school greenhouse ventilation system

· Recognize our ventilation needs are very different from those in southern climates

· Travel to area greenhouse with a shading system used to control temperature and light intensity

· Select plants with similar culture requirements to grow simultaneously in the greenhouse

· Manipulate the greenhouse temperature to accommodate the needs of the plants

· Predict responses from different plants as the temperature changes

· Evaluate effects on plants grown in various areas of the greenhouse

· Alter light intensity to meet the cultural needs of the plant

· Space plants properly  so each receives enough light

· Recognize the appropriate time to decrease light intensity

· Adjust light duration to meet cultural requirements of plant

· Control the length of day in order to encourage vegetative growth or flowering

· Ventilate greenhouse to allow for adequate supply of carbon dioxide

· Control humidity level to reduce stress on newly growing plants

· Recognize disease which may be a result of increased humidity

· Identify plant problems which are caused by internal air pollution

· Determine factors that affect which containers to select

· Calculate number of containers, size, and table configurations that increase profit and plant growth

· Select container that is visually appealing, durable, meets needs of the plant, and maximizes space

· Properly transplant plugs from plug container to final container

· Recognize cell pack size and determine the number of cells for a given flat

· Recognize and explain the benefit of wood fiber square hanging baskets verses plastic

· Use proper hand-watering technique to water the greenhouse plants

· Describe effects of plant container on bench with relation to other greenhouse systems

· Check for proper drainage of medium

· Recognize plant showing signs of water deficiency

· List factors that influence timing of watering (crop type, season, stage of development, medium, air circulation)

· Water growing medium, not foliage or flowers

· Use water as a growth regulator

· Recognize effects of over-watering (soft, succulent growth) and formulate a plan to correct 

· Identify organic fertilizer and determine (through label analysis) the levels of nutrients contained

· Recognize organic fertilizers are not practical for commercial greenhouse environments

· Research cultural guides to determine the proper amount of fertilizer to meet needs

· Analyze label and determine amount of water soluble to add to irrigation system

· Explain the three letter N-P-K amounts listed on label

· Determine in ppm the amount of fertilizer need by the plants

· Determine in cups and gallons the mixture of fertilizer and water

· Recognize plant condition that requires pinching

· Determine which pinch is necessary to facilitate desired plant response

· Perform desired pinch without injuring plant

· Recognize and record plant growth response to pinch

· Determine when plant needs further pinching

· Design a plant station within the school

· Select plants based on design principles for the area

· Select plants based on culture guides for conditions for plant station

· Explain why plants are maintained as opposed to grown in a interiorscape

· Evaluate quality of interiorscapes in public buildings of Anchorage

· List benefits of plants for the casual observer

· Determine factors which lead to chilling injury in tropical plants

· Consider acute plant problems in design of plant station, drafts, doors, vents chemicals, etc.

· Recognize chronic plant problems and their source, cool draft, low-light, over-watering, etc.

· Estimate humidity levels based on season, outside conditions, heating system, plant responses

· Water properly to limit low humidity damage

· Recognize plant responses to low humidity (no new leaves, brittle leaves, burnt edges) and develop a plan of improvement

· Use a light meter to determine the foot candles of light in a building

· Read a culture guide and determine the optimal plants for a designated area

· Recognize plants will not grow in an interiorscape but will exist without new growth

· Formulate a schedule for plant maintenance based on building conditions, cultural needs, and environment changes

· Select the best light source for interior plants, usually fluorescent lights

· Select a proper fertilizer based on plant need and time of year

· Use a moisture meter to determine the needs of a plant

· Recognize over-watering is very common with indoor plants

· Schedule waterings based on environmental conditions

· Acclimate plants for new environments by  lowering light levels over a period of time

· Identify problems associated with improper acclimation (heavy leaf drop)

· List numerous purposes of a properly designed landscape (value, pride, noise reduction, blend with terrain, privacy, recreation, etc.)

· Discuss the difference between a landscape designer and landscape architect

· Recognize and determine the desired effect of local landscapes

· Follow the basic steps in preparing a landscape plan: determine a purpose, analyze the site, determine the use of the site, design plantings, and prepare a written plan

· Determine the purpose of a landscape for a given site

· Perform a site analysis by sketching natural features, orientation, soil types and conditions, wind, and use possibilities

· Determine which areas of a site are public, private, or service

· Use the outdoor room concept in design to create one (floor, ceiling, wall)

· Determine which type of planting is suitable for a site (corner, foundation, line, accent)

· Create a design the incorporates simplicity, balance (equilibrium), proportion (various sizes), focalization (specimen plant), rhythm and line (flow), unity(complete), and elements of effect (line, form, texture).

· Analyze area landscapes for the above elements 

· Develop a plan for improvement of analyzed landscape

· Research landscape journals and list plants that meet area water patterns

· Select plants that will not overgrow the design, or take too long to mature

· Research sources to determine of the plant has desired color effects

· Use the USDA Plant Hardiness Zone Map to determine zone and select plants designated with the proper hardiness

· Construct a plan based on all the above criteria for a given area 

· Select the proper style of storage vehicle for size of tree and planting method

· Identify characteristics of a quality tree for transplant (straight, symmetrical, current growth, buds,)

· Dig a hole the proper size for a nursery prepared tree

· Explain why there needs to be 12 inches of space between the ball and the edge of the hole

· Back fill the hole breaking up large soil clumps

· Create a saucer of  proper size to retain water

· Develop a watering schedule outlining the proper technique

· Stake and guy a tree to assist straight growth

· Wrap a tree trunk to prevent winter burn/sunscald and explain why it is important

· Apply proper thickness of mulch around base of tree and explain that it minimizes water loss

· Identify type of flower design in area landscapes

· Determine which type of design is desirable for a given landscape

· List advantages/disadvantages of different groups of flowers

· Determine which type of flower will be successful for area conditions and planting location of landscape

· Prepare a flower bed mixing sand and/or peat moss to improve soil

· Select plants based on cultural needs and develop a plan for after-care

· Use various techniques for weeding

· Define the function of a: greenhouse grower, wholesale florist, retail florist

· Diagram the path of a floriculture product form producer to retail customer

· Debate current trends in floristry

· Define and explain career opportunities and skills needed in the wholesale florist industry, retail florist industry, cut flower production industry.

· Explain the various levels of employment as well as the diverse opportunities within the industry.

· Identify the four basic parts of a plant

· Identify and describe the function of the parts of the flower

· Identify leaf arrangements, venation, types and common leaf margins.

· Explain differences in annuals, perennials, and biennials.

· Identify the major categories of plants used in floristry

· Describe the difference between common names and scientific names

· Identify popular cut flowers, foliage plants,  flowering potted plants and potted foliage plants

· Describe how photosynthesis, transpiration and respiration affects shelf life of plant materials.

· Explain how water absorption and translocation differ between cut flowers and potted plants

· Determine the quality of a cut flower based on defined criteria.

· List the steps of processing flowers upon receiving them for wholesalers

· Apply processing techniques to completed designs

· Evaluate the functions of a preservative in extending the self life of cut flowers.

· Evaluate an indoor plant for signs of disease or insects, as well as physical damage

· Properly remove dead or damaged parts

· Provide special care in watering plants that have plastic pot liners or foil.

· Display plants in proper environment

· Water and maintain plant on a long term basis

· Identify tools commonly used in floral shops

· Explain and demonstrate the safe use of; floral knives, wire cutters, ribbon scissors, floral shears, rose stripper, bunch cutter, and glue gun.

· Demonstrate the uses of common floristry supplies

· List and identify common fabrics and widths of ribbons

· Explain and demonstrate tips that make bow construction easier

· Follow the steps in constructing a bow

· Describe a jiffy bow

· Identify common styles and shapes of containers

· Identify common materials

· Determine the factors that affect the selection of a container and selection of a holding device

· Prepare floral foam for arrangement

· Describe how a grid is constructed to anchor flowers

· Describe why flowers are wired

· Identify different gauges of wire and demonstrate how they are used

· List the various wiring techniques

· Demonstrate a variety of wiring techniques with the proper gauge and technique for a given flower

· Describe floral tape and why it is used

· Demonstrate the proper application of floral tape

· List the principles of floral arranging

· Describe a focal point

· Describe why balance is important in an arrangement

· Describe how scale and proportion are achieved in a design

· Describe the basic elements of design

· List the six color harmonies that are suitable for arrangements.

· List the rules of design

· Apply the above rules, concepts, and elements by arranging flowers in a pleasing arrangement

· List and describe the basic strait-line arrangements

· List and describe basic curved arrangements

· List and describe contemporary designs and techniques

· Arrange flowers in various shapes creating the desired affect.

· List examples of floral designs displayed in the home

· Describe  and list types of floral designs used in weddings

· Describe and list types of designs used for funerals

· List several ways flowers are worn

· Describe several ways to customize designs for holidays and special occasions


Revised April, 2005


