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Course:
AG-NL - 01.470 

Nursery and Landscape

Unit 13:
Selecting and Scheduling Nursery Crops
Lesson 1:
Prepare a Production Plan 

Georgia Performance Standards  
AG-NL-13-A-C
Academic Standards: 
SCSh2, MM1P1, MM1P3, ELA9W1, SB3, SB4
Objectives:   1.  Determine the available markets for types of nurseries.
2.
Calculate the production area of a nursery.

3.
Determine the crop rotation, production cycles, and maintenance requirements for certain nursery crops and their common container size.

4. Develop a production schedule and yearly calendar for a landscape or nursery operation.

5. Identify Labor needs based on the seasonality of landscape and nursery operations.
Teaching Time:  5 hours
Grades: 9-12

Essential Question:

How do you prepare a production plan for a nursery operation?

Terms to Know:

Crop Rotation

Field Production

Propagation

Productivity

Harvest

Unit Understandings, Themes, and Concepts:  Students will learn how to determine the available markets for types of nurseries, 
calculate the production area of a nursery, determine the crop rotation for certain nursery crops and their common container size, and develop a production schedule for a nursery.
Primary Learning Goals:  

Students will be able to determine the available markets for types of nurseries, calculate the production area of a nursery, determine the crop rotation, production cycles, and maintenance requirements for certain nursery crops and their common container size.  Students will develop a production schedule and yearly calendar for a nursery and identify labor needs based on the seasonality of landscape and nursery operations.
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods


____ Selected Response

____ Informal Checks


____ Self Assessment
References:

Nursery Production. Pennsylvania State University. State College, PA.

Materials and Equipment:
POWERPOINTS:

http://hort.ifas.ufl.edu/woody/powerpoints.html
http://www.hort.purdue.edu/hort/courses/HORT411/HORT%20411%20Lecture%202.ppt
Web Resources:

http://www.ces.purdue.edu/extmedia/HO/HO-212.pdf
http://www.ca.uky.edu/HLA/Dunwell/Nlgetstart.html#Topics
http://capart.nic.in/scheme/g_low_cost_n_frame.html
http://aged.ces.uga.edu/Browseable_Folders/CareerDevelopmentEvents/CDE_ExamsMSWord/Nursery%20Landscape%20CDE%20Exams/Nursery%20Landscape%20Prob%20Solv%20Reg%202003.doc
http://www.ag.ohio-state.edu/~vegnet/reports/pumchweb.htm pumpkin plan

http://www.omafra.gov.on.ca/english/environment/hort/nursery.htm
http://pubs.caes.uga.edu/caespubs/pubcd/B1115-w.htm
http://plantsciences.utk.edu/klingeman/pdf/TGT6(3)-Sanitation.pdf
http://www.agf.gov.bc.ca/ornamentals/new_grower_guide2006/marketing.pdf
http://www.scenicnursery.com/archives/000054.html (fruit tree spray schedule)

http://www.omafra.gov.on.ca/english/crops/facts/info_newgrower.htm
http://www.rngr.net/Publications/fnn/1998-summer-forest-nursery-notes/1998-summer-forest-nursery-notes-by-article/crop-scheduling-with-computers/file
http://findarticles.com/p/articles/mi_hb6673/is_/ai_n28689600
http://www.bls.gov/oco/ocos285.htm
http://nsl.fs.fed.us/wpsm/Chapter7.pdf
http://oregonstate.edu/dept/nursery-weeds/feature_articles/timing/herbicide_timing.html
http://www.shieldsgardens.com/info/FlowerPots.html nursery container sizes

http://www.gaaged.org/Browseable_Folders/Curriculum/Lesson%20Plans/Nursery%20Production%20and%20Management-01464/01464-11.1%20Grade%20Plants.doc nursery container sizes

http://www.ext.vt.edu/pubs/nursery/430-050/430-050.html
http://www.uky.edu/Ag/NewCrops/introsheets/nurserybiz.pdf
http://www.uky.edu/Ag/NewCrops/introsheets/field.pdf  (field nursery production)

http://attra.org/attra-pub//PDF/nursery.pdf  (small scale nursery)

http://www.sciencenetlinks.com/pdfs/plantprop_actsheet.pdf  Plant Propagation lab/journal

http://www.uky.edu/Ag/NewCrops/introsheets/propagation.pdf  Propagation nursery

http://aggie-horticulture.tamu.edu/GREENHOUSE/NURSERY/GUIDES/poinsettia/production.html  poinsettia

http://nativeplants.for.uidaho.edu/Uploads/1-2NPJ112-114.pdf- crop production schedule for 5 plants

http://www.uaex.edu/Other_Areas/publications/PDF/FSA-6055.pdf starting a wholesale nursery

http://www.ngia.com.au/publication_resources/NP_Pdf/NGIA_NP_2006-08.pdf

http://university.uog.edu/cals/people/Pubs/EP05600.pdf Starting a wholesale nursery business

Georgia Performance Standards: 
AG-NL-13.  Students will prepare a calendar of activities for nursery and landscape operations.
a.
Identify the seasonality of landscape and nursery jobs.
b.
Develop an annual calendar for activities for a landscape or nursery operation.
c. 
Identify labor needs based on seasonality of landscape and nursery operations.

Academic Standards:

SCSh2  Students will use standard safety practices for all classroom laboratory and field investigations.
MM1P1  Students will solve problems (using appropriate technology). 

MM1P3  Students will communicate mathematically. 

ELA9W1  The student produces writing that establishes an appropriate organizational structure, sets a context and engages the reader, maintains a coherent focus throughout, and signals closure. 

SB3 Students will derive the relationship between single-celled and multi-celled organisms and the increasing complexity of systems. 
SB4 Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystems.
Teaching Procedure
Introduction and Mental Set

Ask students to think about where the nursery for their town is?  In most cases the nursery is on the edge of town or just outside the city limits.  Ask students why is this true?  Answer:  The nursery needs the land for the production of crops.  Discuss why the town may only have one or two nurseries and what helped the owner of the nursery to make that decision.

Discussion

1.
How does one decide whether or not a proposed production nursery is likely to have a market for its plants?

The student will evaluate sales, marketing and business principles used in retail and wholesale nursery

operations.

Optional lessons:  

A.  Examine the principles of marketing, selling and maintaining nursery plants in retail or wholesale outlet.

B.  Evaluate the role of leadership in the business management aspect of a nursery business.

 C.  Develop a profile of what a successful sales associate and customer service employee should display in front

of the customer.

D.  Assess new trends in nursery products and methods of presenting the product.

E. Plan a mock business and create marketing strategies and other tools to make the business succeed.

F. Interview a company president and determine the leadership role assumed to make the business a success.

G. Develop interpersonal relationship skills by role-playing as customer and customer assistant and learn the basic

communication skills and requirements to be a successful salesperson.

H.  Build a window display and seasonal display to market nursery products to the customer.

2.
What kinds, sizes, and quantities of plants are likely to be sold in a nursery?

Identify the nursery industry’s most common nursery plants and methods of propagating plants.

A production schedule is prepared in terms of the enterprise production requirements.

Range: may include the plant species or cultivars to grow, the numbers required, the market to be supplied, the date the saleable plants are required, key production process dates, when likely labor

demands will occur, when growing space is needed.

The growing method selected is suitable in terms of the crop, the available

growing facilities, and the buyer’s requirements.

Range: may select from container or field grown; planter bag or rigid pot or

other container system; grown indoors or outdoors; the growing

medium to use.

The material, labor, equipment, and space requirements for the crop are

calculated in terms of the quantities needed and timing.

The decision on plant material source is made in terms of workplace practices,

facilities available, propagating material available, labor and time constraints.

Range: one of – propagate on site, growing-on lines, from tissue culture.

The quality standards the plants are to meet are established.

The crop plants are established in a suitable environment in terms of plant

species or cultivars, the stage of plant growth, and the chosen production

process.

Quality standards are achieved by the use of appropriate plant management

techniques and suitable growing environments.

Range: may include plant spacing, day length, light levels, irrigation

management, fertilizer applications, weed control, potting on,

staking, pruning, training, use of growth regulators, plant

conditioning.
The crop is monitored during production to ensure that the plant growth targets

and quality standards will be met.

 Plant health is monitored, and prevention, control, or correction methods are

carried out as required.

Labor use matches the production tasks, the need to meet production

timelines, and is within the labor requirements calculated to produce the crop.

Adjustments made to any controlled growing environment ensure plants

achieve the required quality standards by the target date.

Plants are checked prior to sale or dispatch to ensure quality standards are

achieved, and target numbers and dates are met or adjusted as required.

Treatments, as required, are carried out in a timely manner prior to dispatch.

Range: may include conditioning, hardening off, undercutting, root

pruning.

Prepare plants for sale or dispatch, in accordance with buyer’s requirements,

quality standards, and workplace practices.

Range: may include lifting plants, cleaning containers, packaging roots,

grading plants, adding sleeves or other packaging, adding any

promotional material or labeling, packing plants.

3.
List types of nursery plants and when (time of year) propagate and how long until sale.

4.
Bring in plant materials in 4" pot, 1-gallon pot, 3-gallon pot.  Ask the students to calculate how many plants could be grown in a 28' x 100' cold frame.

The student will assess the nutritional and watering needs for growing container plants and field plants.

The student will assess the nutritional and watering needs for growing container plants and field plants.

Learning Expectations:   The student will:

 Evaluate the advantages and disadvantages of growing plants in containers. 
 Prescribe materials needed for container plant production. 
 Evaluate the importance of irrigation and fertilization to nursery crop production. 
5.
Teacher lead problem solving calculations of determining the number of plants to propagate each year when considering:

A.
Loss in propagation- 20%

B.
Loss in productivity- 10%

C.
Loss in harvest, grading- 10%

Evaluate plant production problems found in local nurseries.

Use reference materials to determine the cause of plant production problems

Evaluate how environmental fluctuations affect nursery crop production. 

· Nursery crop production requires highly technical and specialized production skills, particularly with respect to propagation. In addition to a fundamental and practical understanding of plants and how they grow, nursery operators require an understanding of the specific growing requirements of each crop and how these growing conditions can be managed to achieve efficient production. 

· New entrants can learn from existing operations, as well as from published materials to assist in developing production processes. 

· Hands-on experience can provide new entrants with skills in propagation and managing fertility programs, insects, diseases and weeds. 

· Key production issues in a nursery operation include: 

· crop selection 

· production systems that are crop and market specific 

· resource requirements that are crop and market specific 

· cost of production information for each nursery crop and market segment 

· ensuring customers receives quality products 

· recruiting, training and keeping skilled labour force

· Site location - Factors to be considered when evaluating tree nursery sites include: 

· soil type and conditions 

· environmental conditions including rainfall, snow accumulation, wind and hail 

· slope of the land 

· access to water for irrigation 

· proximity to markets 

· access to good roads 

· access to labor 

· room for future expansion 

· zoning requirements or limitations 

· potential environmental hazards such as industrial pollution or contaminated water

· Equipment requirements - The basic requirements for a nursery operation include: 

· irrigation equipment 

· field equipment such as tractors, trailers and cropping equipment 

· sprayers for control of weeds, insects and diseases 

· office equipment

· Production systems - Nurseries use field production or container production systems. In a field production system, plants may be dug, have the soil removed from their roots and marketed as a bare root product. An alternative is to dig the plants with a soil ball around the roots, which can be either wrapped in burlap (known as balled and burlapped or b&b) or potted for sale as potted stock. 

· Container grown nursery stock is grown entirely in containers. Container nursery stock is widely accepted by nursery growers as it allows more plants to be grown in a given area and provides a higher percentage of marketable plants than field culture. 

· Container grown or potted stock can be planted over a longer season, thus providing the operator with a longer sales season and greater sales volumes. Consumers generally have fewer losses and better results with containerized stock, as compared to other types. A trend today is to grow the majority of ornamental plants in containers. It is estimated that over 80 percent of plant stock is container grown. 

· The main limitations to container grown stock are that containers limit the size of the nursery stock that can be produced. Plants may also become root bound in the container. Unsold stock at the end of the growing/sales season requires significant protection from winter injury. 

· Crop selection - The decision as to which crops to grow is based on market research and production capabilities. The specific market being targeted determines what crops to produce and crop specifications such as caliper or container stock. 

· Each nursery crop requires specific growing practices to improve the quality of the plant. These practices include pruning, as well as control of weeds, insects and diseases. 

· Nursery operators can either produce their own plants from seed and vegetative propagation, or purchase seedlings and cuttings from other growers. Purchasing nursery stock allows operators to produce saleable plants more quickly. However, nursery operators who produce their own stock are assured of a reliable supply. 

· Key production requirements in producing nursery crops from seed include the following: 

· a good source of seed from a hardy location 

· proper storage conditions for each crop species to maintain seed viability (key requirements are moisture content, storage temperature and relative humidity) 

· seed treatments to break the dormancy of the seeds 

· germination requirements

· Vegetative propagation refers to reproduction through the regeneration of tissues and plant parts. There are different methods of vegetative propagation that can be used, depending on the specific plant species. 

· Irrigation - These practices have an effect on plant growth and timing. Plants require an adequate supply of water at all stages of growth. Factors such as type of crop (container or field crop), stage of development, temperature, sunlight, air movement, soil or media, and drainage all influence the water requirements for nursery crops. Growers need to determine the best irrigation system and irrigation practices for their particular situation. 

· Fertilization - This is a critical element in nursery crop production. For each crop, growers must determine the desired growth rate and how fertilizer rates and formulation will be adjusted to each stage of development. 

· The critical production management issues for nursery crop producers are: 

· knowing the growing requirements for the nursery crops being produced 

· developing an effective production process for each nursery crop 

· continually seeking out research information and production practices that contributes to improved yields and quality 

· effectively managing labor requirements

Plant Propagation Chart
Claude Sweet
	Plant
	Seed
	Hardwood
Cuttings
	Semi-Hardwood
Cuttings
	Softwood
Cuttings
	Grafting
	Air
Layering
	Root
Cuttings
	Offshoots/
Division

	Acerola
	1
	yes
	4
	5
	yes
	yes
	no
	no

	Avocado
	1,2
	5
	5
	5
	4
	yes
	no
	no

	Banana
	1
	no
	no
	no
	no
	no
	no
	4

	Capulin Cherry
	1,2,4
	5
	5
	5
	yes
	yes
	no
	no

	Carob
	1,2
	5
	yes
	5
	yes
	yes
	no
	no

	Cherimoya
	2
	no
	no
	no
	4
	no
	no
	no

	Cherry of the Rio Grande
	1,2,4
	no
	5
	5
	5
	5
	no
	no

	Citrus
	1,2
	no
	yes
	yes
	yes
	yes
	no
	no

	Coffee
	1.4
	5
	yes
	5
	yes
	yes
	no
	no

	Feijoa
	4
	no
	yes
	6
	6
	yes
	no
	no

	Fig
	1
	4
	yes
	yes
	yes
	yes
	yes
	no

	Grumichama
	1,2,4
	5
	5
	5
	yes
	yes
	no
	no

	Guava
	4
	5
	6
	yes
	6
	yes
	no
	no

	Jaboticaba
	1
	no
	no
	no
	5
	yes
	no
	no

	Jujube
	1,2
	no
	5
	5
	yes
	yes
	yes
	no

	Jujube
	2
	5
	5
	5
	4.5
	yes
	6
	no

	Kei Apple
	1,2
	5
	yes
	5
	yes
	yes
	no
	no

	Kiwi Fruit
	1,2,3
	yes
	yes
	yes
	4
	yes
	yes
	no

	Longan
	1,2
	no
	5
	5
	yes
	4
	no
	no

	Loquat
	2
	no
	5
	no
	4
	yes
	no
	no

	Lychee
	1
	no
	5
	yes
	yes
	4
	no
	no

	Macadamia
	1,2
	no
	yes
	yes
	4
	yes
	no
	no

	Malabar Chestnut
	1,4
	no
	no
	no
	yes
	yes
	no
	no

	Mango
	2,4
	no
	no
	no
	4
	yes
	2
	no

	Mangosteen
	1,2
	no
	5
	no
	yes
	yes
	no
	no

	Miracle Fruit
	1
	5
	4
	5
	no
	yes
	no
	no

	Monstera
	1,4
	no
	yes
	4
	no
	yes
	no
	no

	Mulberry
	1,2
	4
	yes
	yes
	yes
	yes
	no
	no

	Natal Plum
	1
	5
	4
	5
	yes
	yes
	no
	no

	Panama Berry
	1,2
	5
	yes
	5
	yes
	yes
	no
	no

	Papaya
	4
	5
	5
	6
	yes
	no
	no
	no

	Passion Fruit
	4
	no
	yes
	yes
	yes
	yes
	2
	no

	Paw Paw
	1,2
	no
	5
	no
	yes
	yes
	no
	no

	Pepino Dulce
	1
	5
	4
	yes
	yes
	yes
	no
	no

	Persimmon
	2,3
	no
	no
	no
	4
	no
	2
	no

	Pineapple
	1
	no
	4
	no
	no
	no
	no
	yes

	Pineapple
	1
	no
	no
	no
	no
	no
	no
	4

	Pitomba
	1,2,4
	5
	5
	5
	yes
	yes
	no
	no

	Pomegranate
	1
	4
	yes
	yes
	yes
	yes
	no
	no

	Prickly Pear
	1
	no
	4
	no
	yes
	no
	no
	no

	Raisin Tree
	1,4
	no
	5
	no
	yes
	yes
	no
	no

	Star Fruit
	1,2
	no
	5
	5
	yes
	yes
	no
	no

	Sugar Cane
	1
	yes
	4
	no
	no
	no
	no
	yes

	Sunnam Cherry
	1,2,4
	yes
	yes
	yes
	yes
	yes
	yes
	no

	Tamarillo
	4
	5
	yes
	yes
	yes
	yes
	no
	no

	Tamarind
	1,4
	no
	5
	no
	yes
	yes
	no
	no

	Tree Tomato
	1,4
	5
	yes
	yes
	yes
	yes
	no
	no

	Wampee
	1,2
	5
	4
	5
	yes
	yes
	no
	no

	White Sapote
	1,2
	no
	no
	no
	4
	no
	no
	no


1. Used in plant-breeding programs 
2. Nursery rootstock production 

3. Requires stratification period for germination 

4. Common commercial method 

5. Very difficult; requires special procedures; variable success 

6. Difficult procedure used to increase valuable selections 
Production Schedule

The production schedule outlines the movement of the crop through the nursery. It consists of propagation, lining-out, growing-on, harvesting and storage. This cycle can be tailored to suit your needs. For example, you could purchase liners from a grower of lining out stock and grow them on to market size. Propagation, a specialized aspect of the production cycle, requires a great deal of patience and skill. Research and outline the crop production on paper, from propagation to potting or planting, fertilization, pest control and through to the point of sale.

The length of the production cycle varies depending on the crop and schedule. A rapid growing evergreen (e.g. 45-60 cm Juniperus chinensis "Old Gold") requires about 5 to 6 years:

	 Field
	  Container

	 Propagation: 1 year
	 Propagation: 1 year

	 Field liner: 2 years
	 Container: 2-3 years

	 Field grown: 2-3 years
	 sold


Flowering shrubs (e.g. Forsythia) reach saleable size (1.0 to 1.2 m) in about 3 or 4 years from a cutting:

	 Field
	  Container

	 Propagation: 1 year
	 Propagation: 1 year

	 Field liner: 1 year
	 Container: 1-2 years

	 Field grown: 1-2 years
	 sold


Caliper trees (shade and flowering trees) require about 8 years to harvest as a 50mm caliper tree:

	 Field
	  Container

	 Seedling understock: 1 year
	 Seedling understock: 1 year

	 Understock budded: 1 year
	 Understock budded: 1 year

	 Budded whip: 1-2 years
	 Budded whip: 1-2 years

	 Field grown: 5 years
	Field grown: 2-3 years then 1 year in container


JULY- AUGUST
1. Take nursery stock cuttings 

2. Pinch (2nd year) Azalea plants (third pinch)

3. Transplant cyclamen into 611 pot (second year) 

4. Sow Ornamental cabbage and kale seeds 

5. Plant Poinsettia rooted cuttings in 6" container 

SEPTEMBER
1. Continue to take nursery stock cuttings 

2. Order bulbs for forcing 

3. Order Gloxinia seeds 

4. Pot Fern liners into 10" hanging basket

6. Transplant pansy plugs into 606 tray inserts

7. Transplant rooted nursery liners into gallons 

8. Divide perennials
OCTOBER
1. Pot bulbs for forcing, put into cooler for chilling 48 degrees F until roots appear out bottom of pot. Lower temp to 41 degrees until stem 211 tall. Lower to 33 degrees until ready to force in greenhouse. 

2. Propagate cuttings for 10" hanging baskets 

(Swedish Ivy, Pothos, Jews, Spider Plants, Nephtytis, Philodendron) 

3. Propagate cuttings for pot plants 

(Peperomia, Kalanchoe, Shrimp Plant, African Violet, Aloe, Pothos, Bromelaid, Pilea, Prayer Plant, Aglaomena, Sansevieria) 

4. SALE: Pansy flats, ornamental cabbage and kale


 Garden mums (2nd year) 6"container 


Nursery stock (2nd year) 1 gallon container

5. Order perennials for mid Jan. delivery date (Daylily, Cone flower, Hosta, Aster, Shasta Daisy, Dianthus, Astible, etc)

6. Order annuals plugs for mid Feb. delivery (Begonia, Petunia, Vinca, Salvia, Ageratum, Impatiens, etc)

7. Order annual rooted cuttings for early March delivery (Lantana, Verbena, Geranium, New Guinea Impatiens)

8. Order Seed for spring bedding plants Delivery January 1st (Marigold, Vegetable seeds, etc)

9. Order caladium tubers for Feb. delivery date

NOVEMBER
1. Continue growing Poinsettias, Hanging Baskets, Foliage Plants, and 2nd year X-mas Cactus. 

2. Pot Kalanchoe cuttings and grow for Christmas flowering 

3. Keep check on bulbs in cooler (keep moist) 

4. Place azaleas in cooler 35 degrees (2nd year) for Valentines Day sale 

5. Air layer plants: i.e. Dieffenbachia, Dracaena, Ficus 

6. Calculate and order supplies, containers, soil for spring
DECEMBER
1. SALE: Poinsettias, Kalanchoe, Cyclamen and X-Mas Cactus (2nd year) 

2. Continue growing hanging baskets and foliage plants 

3. Keep check on bulbs. Temp. should be gradually lowered. 

4. Transplant Gloxinia seedlings to 3" pot. 

5. Move azaleas into greenhouse 60-65 degrees (force bloom for Valentine's Day) 

JANUARY
1. Propagate Thanksgiving/X-mas Cactus for next year. 

2. Plant Bedding Plant seeds with a 10-12 week ready to sale growth period and cool season vegetables. 

Ageratum  Dusty Miller  Rudbeckia  Helichrysum  Cineraria 

Dianthus  Portulaca  Salvia  Coleus 
3. Plant cool season vegetable seeds: Cabbage , Broccoli,  Cauliflower 

4. Force bulb crop to bloom 

5. Transplant Gloxinia to 6" finishing pot (2nd year)

6. Remove air layer from stock plants and pot 

7. Plant perennial plants in 6" or one gallon containers

FEBRUARY
1. Transplant germinating seedling into cell packs, pinch plants that need to be multi- stemmed. 

2. Sow seeds of spring bedding plants with 7-9 week ready to sale growth period and warm season vegetables 

Aster          Tomato          Pepper 

Celosia        Eggplant        Cucumber 

Cosmos      Squash          Cantaloupes 
Marigold       Nicotiana       Watermelons 

3. Plant Caladium tubers in 4-6" pots

4. SALE: Azalea in 6 pots for Valentine's Day 

5. Propagate woody cuttings of needle leaf evergreen 

6. Transplant early tomatoes into gallon containers

MARCHADVANCE \d 1
1. Transplant annual plugs into cell packs

2. Transplant seedlings with true leaves as needed

3. Transplant rooted in cell packs of annuals into hanging baskets

April
1. Prepare Greenhouse for plant sale


construct information signs of plants (names, vanities, exposure, etc)


check all plants for insect and disease (discard plants infested)


students practice salesmanship skills

2. Sale: Bedding Plants, Hanging Baskets, Foliage plants, Nursery Stock
MAY
1. Transplant rooted woody cuttings into one gallon containers

2. Transplant azalea liners into 4' pots for next year valentine’s day

3. Sterilize greenhouse and fumigate.

	Crop
	Suggested Variety (s)
	Order Date
	Deliver Date
	Media
	Container Size
	Fertilizer
	other chemicals
	Growing remarks

	Pansy
	Crystal bowl

Majestic
	June
	Sept
	Fafard plug mix
	cell pak

606
	15-2-20
	fungicide soil drench
	Water is critical : frequent but not soaking wafering, Impt to let soil dry out slightly b/w wafering.  When roots have left the plug root mass and penetrated soil water more thoroughly and allow more complete drying between wafering.  Run your fans day & night offering cool night air though the greenhouse offers pansies a slight rest period from day time heat.  
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  Explain the significance of property, marketing and contracts to site selection. 

  Estimate the cost of producing different plant varieties as specified marketable products. 

  Develop a nutritional program for plants in a wholesale nursery. 

  Explain the implementation of integrated pest management in a specified nursery situation. 

  Explain different chemical methods of controlling plant appearance. 

MANAGEMENT
LESSON AIM
Explain management structures and work scheduling in wholesale nurseries.

STARTING OUT AS A NURSERY PRODUCER
New nurseries, like many other small businesses, often fail because they haven't been properly planned. Nurseries can be started with minimal cash investment, but the size of the operation must be geared to the amount of cash invested. If the initial investment is small, then the nursery should be small and grow slowly. Even if a sizeable investment is made initially, it is wise to retain up to one-third of the cash available to carry the business for the first couple of years. Nursery profits can fluctuate greatly from year to year. If the first year is a bad season because of pests, diseases, bad weather or poor sales, then a reserve of cash is necessary to carry the nursery through to the second year.

A new nursery manager is usually limited by lack of skills, poor knowledge of the market, and small reserves of money available to develop the operation. It is possible to start a profitable part-time nursery in the backyard...this type of operation will provide a supplement to a normal income, and at the same time, allow you to learn from your experiences. A serious business venture is quite different though – you don't have the time to learn by making mistakes!

New nurserypersons should avoid growing the more difficult plants. These plants often require more time and sophisticated equipment to grow them. This means that they are more expensive to deal with. Plants which require a greater length of time to bring to a saleable size should also be avoided until the nursery is generating enough sales to provide a sufficient income to keep the nursery profitable while the plants are growing.

New nurserypersons are advised to produce plants in the standard packaging (e.g. 125 mm plastic pots). You know that the product will usually be saleable in this packaging!

Low shrubs, ground covers and potted or instant color are generally in higher demand in urban areas than large shrubs and trees. The highest demand for large shrubs and trees is in the rural community. A plant with a flower on it is almost always more saleable.

THE "MISSION STATEMENT"
Any well-managed business should have a clearly defined purpose. A mission statement is produced by writing down this "clearly defined purpose". The mission statement then provides a point of reference for managing the business.

If the aim is to make money, management decisions should be made to optimize making money. If the aim is to build an asset, then management decisions should be made to optimize building an asset. If the aim is primarily to produce quality plants while remaining financially viable, then the management decisions should reflect that aim.

QUALITY CONTROL
The best way to control any nursery business is to develop written procedures and follow them. Nothing should be set in concrete though, and procedures do need to change as the situation changes in a nursery.

Some nurseries follow an international system called “QA” (ie. Quality Assurance). There are well-established International QA standards, which can be used as a basis for establishing a “procedures manual”. Large operations may develop relatively complex procedures manuals. Smaller organizations may develop something much simpler.

Procedures included in this do not necessarily need to cover every job an employee undertakes, but they should detail procedures for the important ones.

Example:

A procedure sets down step-by-step what should be done when potting up a plant. It might state that certain things should always be done; such as the staff should wash their hands, the work area should be sterilized before starting, plant material that is diseased should not be brought into the potting area, etc. It might also specify the rate at which work should be carried out.

Some nursery industry bodies have developed Quality Systems, or Guidelines, which managers can use to establish a quality system.


Some Quality Systems are administered by an industry body, conducting audits and issuing certification (ie. A certificate to verify that you are following the procedures set down in your manual).

REVAMPING AN EXISTING NURSERY
There is always room for improvement, even in the best-run nursery. A good nursery manager will keep an open mind, and will continually review the way things are done in the nursery industry, and look for better, more up- to-date and more profitable ways of doing things.

Tasks such as the following should be happening continually:

· Looking for better prices for materials (eg. pots, labels, stakes, potting media etc). 

· Reducing the numbers grown of some plants and increasing the numbers grown of others, in response to changes in consumer demand. 

· Upgrading equipment. 

· Staff training. 

· Refining propagation methods for each plant variety that you grow. 

· Analyzing the success of marketing (e.g. compiling statistics on the response to promotions, the sales achieved from month to month, etc). 

· Calculating and analyzing the profit and adjusting prices accordingly. 

· Attending industry seminars and keeping in touch with current research, trends and developments in the industry. Use the internet as a research tool and join professional associations involved in industry development.

SET TASK ASSIGNMENT
1. Compare the efficiency factors involved in propagating the three different plants considered in your first set task. Would it be equally viable for you to propagate each of these by cuttings?

2. List and briefly explain criteria that affect the financial viability of producing plants by cuttings.

3. Submit the results from your second set task. Include a plan of the nursery investigated, comments on its layout, and an analysis of the management structure of that nursery.

4. Prepare a flow chart for one (1) of the following:

· A tubestock nursery

· A tree and shrub container plant nursery

· A bulb/perennial nursery

· An indoor plant nursery

5. Write a "mission statement" for the nursery.

6. Prepare a staff management plan for the nursery you. You should break down the jobs to be done, the times to be spent on these jobs, who will be employed (part and full time), who is responsible for what jobs, and to whom they are responsible in the management structure, etc.

 

Course summary: 

Managing a production nursery involves more than just propagating and potting up plants. Even the small nursery must be able to not only producer plants, but do it at a pre determined cost, then sustain those plants before and during marketing. The nursery industry currently has a real need for people with skills and knowledge in managing production plant nurseries! This course provides a solid grounding for developing those skills.

Element 1

Describe nursery production methods

Identify significant factors affecting nursery location. May include:

site topography and aspect, land use zoning, soil, drainage, climate,

water supply, market location, transport, labour supply.

Describe production methods in terms of buyer or user requirements,

and the types of plants grown. Can include field grown, container

grown, plant houses, outdoors.

Describe the setting of quality standards and their implementation.

Element 2

Describe the preparation of a production plan

 List the source and information needed to prepare a production plan.

May include: plant species or cultivars, plant numbers to achieve

saleable plants target, the space required and when needed, labor

requirements and when needed, materials and equipment required.

Outline preparation of production plan.

Description given of the monitoring process of plant progress against

production schedule.

Element 3

Describe the marketing and distribution methods

Describe the methods used to market plants to users or buyers. May

include: wholesale selling, contract growing, direct to public sales.

Describe promotional material and whether or not to use it to aid

plant sales is justified. May include: labeling, container branding,

sleeves, posters, website, advertisements in publications.

Describe distribution method of plants from nursery to users or

buyers. May include road transport contractor, nursery owned

vehicle, courier service, gate sales.

Element 4

Describe the nursery ownership and management structure

Describe nursery ownership structure and give two advantages and

two disadvantages of each. May include public company, private

company, sole trader, and partnership.

Outline a nursery management structure.

Describe nursery management practices and include their effects on

the sustainable use of resources. Description may include soil use,

soil-less growing media ingredients, fuel, electricity, water, disposal

of both plant and non-plant waste material.

6. Individual/Group/Presentation Activity

A.  Each student group will develop calendar of activities and a nursery crop rotation plan for a specific type of nursery and present plan to class.

B. Propagate ten nursery plants and describe the purposes for different methods of propagation.

C. Develop a portfolio of plant disorders and weeds and methods for controlling them.

D. Develop an Integrated Pest Management, IPM, program for a specific nursery stock.
E. Demonstrate how to properly use a chemical based on the label.
F.  Recommend sizes of containers, soil mixes and the appropriate plants for a container nursery.

G. Select five crops and plan the growing of that crop from planting to finish, planning for variations and problems.

H.  Determine the proper pH for particular crops and recognize the importance of pH on irrigation water.

Design an irrigation and fertilization plan for a nursery.

J.  Plan a field nursery, including suggested plants and requirements for cultural controls.
K.  Accumulate data and present information in a research paper on how to grow a specific nursery plant crop.
Design a business plan for a nursery that includes marketing and customer service suggestions.

Profile a leader of a company and his/her use of leadership to make a company successful.

Demonstrate appropriate customer service skills.

Assess future trends in the nursery industry from industry publications and information.

Design displays that prepare for seasonal décor changes.
Research the impact of the nursery industry on the economy.

Develop a presentation for a small group on opportunities in the nursery industry.

Determine SAEP projects that could be developed around the nursery industry.

Debate issues on current developments in nursery production.

Problem Solving

Pre-emergent herbicides are used to prevent weed growth in nursery production areas.  The following is a list of herbicides suggested for use in commercial nurseries.

Herbicides for Container Nurseries

Materials




Herbicide/1000 sq. Ft.

Dacthal 5-G




5.9 oz.

Surflan





1 oz.

Ronstar 4G




1.5 lbs.

Treflan





2 lbs.

Question

Using the above information, how many pounds of Ronstar 4G would be used to treat a nursery production area of 4.5 acres?

Note:  43,560 sq. ft./ acre

Select one of the following answers:

A. 196 lbs.

B. 294 lbs.

C. 588 lbs.

D.  394 lbs. 

Solution

Answer: B.  294 lbs.

1. Calculate the square feet in the nursery production area.

4.5 x 43,560 = 196,020

2. (area in square feet (1000) x herbicide rate = pounds necessary for treatment

(196,020(1000) x 1.5 lbs. = 294 lbs.

Nursery Landscape Problem Solving

Mark answers in the Assessment and Solution Section on the scorecard.
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Drip irrigation is a very efficient system of watering nursery field-grown stock. It applies small amounts of water to the root zone area. 

It also promotes compact root development that is important for subsequent tree survival in the landscape.
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Question

If your drip irrigation system has the capacity to deliver 10 gallons per hour per zone and each tree needs 1/2 gallon per hour.  How many trees can you water on a 10-zone irrigation system?

Select from the below answers:

A. 50 trees





B. 100 trees

C.  200 trees





D. 300 trees

Answer: C. 200 trees

Solution:

1. Calculate 10 gallons per zone and each tree needs 1/2 gallon = 20 trees per zone

2. 10 zones x 20 trees/zone = 200 trees

Nursery Landscape Problem Solving

Mark answers in the Assessment and Solution Section on score card.

	Figure 1. American Standard for Dogwood Rootball

	Up to 6 feet Height
	Over 6 feet Caliper
	Minimum Diameter Ball(inches)

	
	
	

	2
	 
	10

	3
	 
	12

	4
	 
	14

	5
	 
	16

	 
	3/4"
	16

	 
	1"
	18

	 
	11/2"
	20

	 
	13/4"
	22

	 
	2"
	24

	 
	21/2"
	28

	 
	3"
	32

	 
	31/2"
	38

	 
	4
	42

	 
	41/2"
	48

	 
	5"
	54
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Ball Depth Ratio
PRIVATE "TYPE=PICT;ALT=smalltree.gif"

Diameter less than 20" 
Depth not less than 75%

of diameter or 3/4 of width



PRIVATE "TYPE=PICT;ALT=medtree.gif"
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Diameter 20"-30" 

Depth not less 
than 66 2/3%

or 2/3 of width
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Diameter 31"-48"

Depth not less than 60% 
or 3/5 width. Balls with

a diameter of 30" or more

should be drum-laced

Question

Given the above information, what minimum depth should the root ball for a 3” caliper field grown dogwood tree be dug?

Select from the below answers:

A. 12 inches





B. 19 inches

C.  28 inches





D. 32 inches

Answer: B. 19 inches

Solution:

1. 3” caliper field grown dogwood tree minimum diameter of root ball = 32”

2. Ball Depth RatioPRIVATE "TYPE=PICT;ALT=smalltree.gif"  Diameter 31-48"  = Depth not less than 60% of diameter or 3/5 of width


32 x .60 = 19” deep as minimum depth dug

Nursery Landscape Problem Solving
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Mark answers in the Assessment and Solution Section on score card.

In choosing planting dimensions for field grown trees, it is important to account for space required by fertilizing, cultivating, mowing, and spraying equipment. 

Note: 43,560 sq ft / acre

Question

Given the above information, how many trees per acre could you plant with rows spaced 16’ apart and trees planted 10’ apart down each row?

Select from the below answers:

A. 272 trees/acre




B. 328 trees/acre

C.  426 trees/acre




D. 572 trees/acre

Answer: A. 272 trees/acre

Solution:

1. Calculate square foot per tree 

16 x 10 = 160 square foot per tree

2.  43560 sqft in acre divided by 160 square feet = 272 trees in acre

Nursery Landscape Problem Solving

Mark answers in the Assessment and Solution Section on score card.
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Container production for nursery crops is one of the most common methods of production.  Producing plants in containers reduces production time and improves water and nutrient efficacy of the same field grown crop, therefore a quicker turnover in the nursery. Media choice is of primary importance.  For successful container production the media should drain well, provide adequate oxygen to the roots while having enough weight to support the plant and keep the containerized plant from falling turning over.

	Container Size
	# Containers per Cubic Yard of Media

	1 gallon
	275

	2 gallon
	140

	3 gallon
	80

	5 gallon
	50


Question

Given the information provided, what media would be the best selection to prepare 200, 5 gallon container?

Select from the below answers:

A. 2.5 cubic yards of 2 part sand, 1 part perlite, 3 parts vermiculite

B. 2.5 cubic yards of 2 part bark, 1 part sand, 6 parts peat

C.  4 cubic yards of 2 part peat, 1 part sand, 6 parts vermiculite





D. 4 cubic yards of 1 part perlite, 1 part peat, 4 parts bark

Answer: D. 4 cubic yards of 1 part perlite, 1 part peat, 4 parts bark

Solution:

200, 5 gallon containers

Fill 50 containers with 1 cubic yard media

200 / 50 =  4 cubic yards of media mix

Now think about what media will drain well and supplies oxygen yet still provides support for the plants.

Summary
Teacher review items to consider in preparing a yearly calendar of activities, identifying the maintenance and production cycles that should be included.
Evaluation

Group work and presentation of production plan.
Individual Learning Activity

Lesson:
Prepare a Production Plan
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

                            1.  Determine the available markets for types of nurseries.
2.
Calculate the production area of a nursery.

3.
Determine the crop rotation, production cycles, and maintenance requirements for certain nursery crops and their common container size.

7. Develop a production schedule and yearly calendar for a landscape or nursery operation.

8. Identify Labor needs based on the seasonality of landscape and nursery operations.
Minimum Requirements:
1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.


	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Prepare a Production Plan
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

      1.  Determine the available markets for types of nurseries.
      2.
Calculate the production area of a nursery.

      3.
Determine the crop rotation, production cycles, and maintenance  

          requirements for certain nursery crops and their common container   

          size.

4. Develop a production schedule and yearly calendar for a landscape or nursery operation.

5. Identify Labor needs based on the seasonality of landscape and nursery operations.
Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

Group Learning Activity Rubric
	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Introduction to Agriculture Education, FFA, and You
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to you.

                  1.  Determine the available markets for types of nurseries.
2.
Calculate the production area of a nursery.

3.
Determine the crop rotation, production cycles, and maintenance requirements for certain nursery crops and their common container size.

4. Develop a production schedule and yearly calendar for a landscape or nursery operation.

5. Identify Labor needs based on the seasonality of landscape and nursery operations.
Minimum Requirements:
Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option
1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.
Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Teacher Notes

Essential Question:

How do you prepare a production plan for a nursery operation?

Vocabulary

Crop Rotation

Field Production

Propagation

Productivity

Harvest
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