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Agenda:
Day One - Tuesday, May 27
1. Introduction (Tom - Lead; 08:30 to 09:30)

1.1 Introduce training team

* Background and experiences

* Our expectations

1.2 Attendees - go around room (Survey form) 
* Who they and where are they from

* Education level

* How long have they worked in a nursery and position

* Description of their nursery (container vs. bareroot etc)

* Species and stock types of plants produced

* Top 5 problems with nurseries or outplanting projects

* What they hope to gain from training course

1.3 Training Objectives and Expectations:

* Satisfy immediate training needs

* Encourage development of site-specific manuals for each island nursery

1.4 Training philosophies

* Concepts, not Cookbook - Need to understand basic concepts which apply to all nurseries.  Then, apply these concepts to crop species, and local conditions.  Be cautious with assumptions between nurseries.

* Appropriate Technology (Whatever Works) 

* Success in the nursery business is obvious - Healthy seedlings that survive and grow after outplanting (Target Seedling Concept)

* Demonstration / practice as integral part of training

1.5 Developing a Nursery Manual (TPCM, SSM9)

* Manual as a backbone reference for training - training is very short-term without it.  We could provide a basic outline in three-ring binder format (see (References,( at end)

* Discuss the need for a site-specific nursery guide (Accumulated experience)

1.6 Need for follow-up to training session with on-island visits

* Funding currently being sought for on-island training follow-up

2. Target Seedling Concept (Tom - Lead; 09:30 to 10:00)

[CTNM ONE: 10-13; CTNM SIX (1): 9-13]

* Define outplanting environment and then develop a propagation system.

Interview customers, determine needs, and balance with possibilities.  outplantings

Visit outplantings, excavate and examine seedlings

* Description of six components

Break - 10:00 to 10:15
* DEMO/DISCUSSION (Kim, Katie and Ed; 10:15 to 11:00)  - Assign each group one of the following applications and have them develop a target seedling and then explain it to the group.  Use specific example from islands.

Conservation plantings - shelterbelts (Team example)

Restoration of degraded lands (Guam)

Restoration of T&E species

Urban forestry: radically modified environment.

Agroforestry - fruit crops

Plantation forestry - use example of bulking genetically-improved seed

3. Propagation Environments (Doug; 11:00 to 11:30)

 [CTNM ONE: 49-60]


Discuss concept of limiting factors (IPPS article)

Propagation Structures vs. Growing Structures

Review original design considerations for ASCC facility: variable shade, rapid takedown capability, natural ventilation, pest exclusion

DEMO:  Construction of simple rooting chamber (FNN #4106)

4. Crop Planning and Growing Schedules (Doug; 11:30 to 12:00)

 [CTNM SIX (1): 18-25]

* Crop Production Schedules

* Facilities Schedules

* Cultural Schedules

* Bareroot vs. Container stock types

* Problem with holdover stock

* Importance of good records

DEMO: Use Table Features from MS Word or Corel WP or MS Excel to develop crop production schedules

Lunch 12:00 to 13:00
5. Types of containers (Tara; 13:00 to 14:00)

(CTNM TWO: 3-35); Eric Stuewe send box of C types)

Discussion of pros and cons of various container types especially effects of volume, spacing, root control (copper vs. air-slit)

DEMO: Effect of container color and volume on temperature of growing medium; trial of plants grown in different size and spacing containers and students measure height, caliper, etc.)

Field Trip to DOFAW District Nursery and PSW Nursery in Hilo (14:00 to 17:00)
Go through list of topics with emphasis on topics of day; Specification sheet from Nursery)

1. Container Types

2. Holdover stock

3. Target Seedling - species and use

4. Crop scheduling through shipping and outplanting

5. Greenhouse and Open Compound (Limiting Factors and Costs)

6. Discussion of Introduction Topics

Day Two - Wednesday, May 28
6. Growing media (Doug; 08:30 to 10:00)

 (CTNM TWO: 44-80)

Edaphic limiting factors: water and mineral nutrients

Characteristics of an ideal media

Type of components: organic and inorganic

Use of field soil?

Commercial media: cost and availability

Homemade growing media

Organic components: coconut husks, tree fern bark, compost

Composting 

Inorganic components: pumice, sand (non-calcareous)

Sterilization (Homemade Sterilizer)

DEMO: Buckets of components, describe cost and attributes, and lead groups build their own media.  Discuss.

DEMO: Fill containers with different types of media: sand, compost, etc. and pour fertilizer solution through them.  Let sit, and then pour water through and measure EC of leachate

Break: 10:00 to 10:15
7. Managing the atmospheric environment (Tom; 10:15 to 10:45)

 (CTNM THREE)

Discuss how to modify the following factors in the nursery:

Temperature (Cooling rather than heating)

Humidity (Torrential rains)

Light (Shading)

Carbon Dioxide

Air Flow - Wind

DEMO: Discuss limiting factors when developing American Samoa greenhouse

At HAVO nursery - use digital photos

8. Propagation techniques - 1 (Tara; 10:45 to 12:00)

[CTNM SIX (1): ]

Compare Seed vs. Vegetative propagation, especially in relation to target seedling

Propagation Protocols

Seed propagation [CTNM SIX (2): 1-63]

Basic seed biology

Seed source

Collection/purchase

Cleaning/processing

Seed testing (cut test, TZ, moisture content,germination)

Storage [ 28-32, Table 6.2.10 and 6.2 11]

Types of dormancy and pre-sowing treatments [32-50; NFTA)

Mangrove seed propagation

DEMO:   Seed cleansing - pg.46

Hot water treatment of legumes

    
    
Scarification

    
    
Stratification (warm-moist)

Demo: Set-up a simple testing facility, in container testing.

Lunch - 12:00 to 13:00

13:00 to 17:00 - Field trip to Nursery at Volcanoes National Park (Joy Hosokawa)
Go through list of topics with emphasis on topics of day; Specification sheet from Nursery)

1. Mist propagation

2. Seed treatments (have variety of seeds available)

3. Propagation environments (degrees of shade)

4. Growing media for different species (samples for DEMO)

Day Three - Thursday, 29
9. Propagation Techniques - 2 (Kim; 08:30 to 09:00)

Sowing (Table 6.2.16)
Direct seeding

Planting germinants

Transplanting emergents 

Sowing rates and calculations

Cultural procedures (thinning, transplanting)

Mulches

DEMO: Proper transplanting technique and tools

Get plants from nursery

DEMO: Positioning seeds and need for mulch and depth

DEMO: Sowing rate calculations

10. Propagation Techniques - 3: Vegetative Propagation (Tara; 09:00 to 10:00)

(CTNM SIX:Chapter 3 )

Cuttings

Collection

Hormone application technique - quick dip, soaks

Wounding

Layering

Division

Grafting: Concepts

DEMO:  Collection of and processing of cuttings

    
    

  Calculations for hormone dilution, and set-up trials. 

Break; 10:00 to 10:15
11. Irrigation (Tom; 10:15 to 11:00)

 (CTNM IV: 71-114)

Water quality (How to test, What to look for)

Why irrigate?   Water for plant growth, Cooling, (Frost Protection)

Best type of irrigation system: Overhead Sprinklers (fixed & boom), Drip, Subirrigation

Scheduling and Monitoring - how to get uniformity with hand watering (time vs. flow rate); 

Morning vs. evening

Controllers

DEMO (Ron & George): Test uniformity of irrigation system (Cup test)

12. Fertilization (Doug; 11:00 to 12:00)

(CTNM IV: 4-63)

Mineral nutrition

Types of fertilizers

Application Techniques

Monitoring - Testing methods

DEMO: Fertilizer calculations (Ron & George)

Reading labels, injectors

Lunch 12:00 to 13:00
13:00 to 17:00  Field Trip to Volcano Rare Plant Facility:  Patty Moriaysu
Go through list of topics with emphasis on topics of day; Specification sheet from Nursery)

1. Seed and Vegetative Propagation

2.  Irrigation System and Techniques

3.  Fertilizers and Fertilization, Fertigation

4.  Pests and Pesticides

Day Four: Friday, May 30
13. Pest Management (Tom; 08:30 to 09:30)

(CTNM ONE: 169-185; CTNM FIVE: 4-92)

Philosophy of Holistic Approach & IPM

Diagnosis of problems

Importance of prevention and sanitation

DEMO: Formulation of bleach solutions and seed treatments

   
 
Heat treatments of seed and containers

14. Beneficial Microorganisms (Kim; 09:30 to 10:00)

(CTNM FIVE: 103-158; NFTA)

Types of organisms: ECM, VAM, nodule-forming bacteria

Inoculation

* Need

* Sources (NFTA)

* Techniques

* Timing

DEMO: Examine seedlings for nodules and mycorhizae

Break: 10:00 to 10:15

15. Hardening (Doug; 10:15 to 10:45)

Importance of concept - need


Discuss cultural factors affecting hardening

* Water - irrigation and humidity

* Mineral nutrients - low N

* Temperature - ambient conditions

* Light - exposure to full sunlight (Sun leaves vs. shade Leaves)

Discuss severe shoot and root pruning to slow top growth -by hand with machete

DEMO: Drought stressing with container weights and observation of time of wilting

16. Processing, Storage, Shipping (Tom; 10:45 to 11:15)

Discuss processes and applications in tropical environments

Discuss problems with holding-over stock

 
Discuss outplanting windows

DEMO: Construct growing schedules for different outplanting projects, using example from group

16.  Nursery management (Tara; 11:15 to 12:00

(CTNM ONE: 157-168)

Data collection and analysis - Need operations log
Record keeping: biological and fiscal

Propagation Protocols - Importance of good records.  Database on website.

Growth Curves

Materials and Supplies

List of Suppliers Who Ship Overseas

Determining What and How Much to Order

DEMO: Calculate how much growing medium to order for different types of containers


DEMO: Measurement of seedlings and construction of seedling growth curves

Lunch 12:00 to 13:00

Field Trip to Outplanting Sites: 13:00 to 16:00
Katie Friday

Go through list of topics with emphasis on topics of day; Specification sheet from Nursery)

1. Target Seedling Concept

2. Outplanting Windows

Close-Out Session - 16:00 to 17:00 


Feedback on Session


Need for follow-up

Handouts:

Bilderback, T.; R. Bir; M. Powell. 1990. “A simple intermittent mist system for propagation.” Horticultural Information Leaflet 405, Dept. Horticultural Sciences [?]

Friday, J.B. 2000. “Seed Technology for Forestry in Hawaii” Cooperative Extension Service, College of Tropical Agriculture and Human Resources, University of Hawaii at Manoa [available from http://www2.ctahr.hawaii.edu]  

Herring, E. “Hawaiian Native Plant Propagation Database” www2.hawaii.edu/~eherring/hawnprop/ (sample printout (Gardenia brighamia) handed out)

Landis, Thomas D.; R. Tinus; S. McDonald; J. Barnett. 1989-98. Container Tree Nursery Manual (CTNM) series. Agricultural Handbook 674, Washington DC: US Department of Agriculture, Forest Service. Vol. 1-4 & 6 hardcopy, Vol. 5 as CD. [Additional copies may be purchased from Richard Zabel, Western Forestry and Conservation Association, 4033 SW Canyon Road, Portland OR 97221, tel. (503) 226-4562, fax -2515, Richard@westernforestry.org]
Landis et. al. (team) 2003 handouts:

· Powerpoint notes for all module presentations

· “Distributors of Horticultural Supplies that Ship to the Pacific” 

· “Appendix – More References: Useful Websites and Publications” 

· “Appendix – Calculating Parts per Million and more Intensive Fertilization for Container Seedlings” 

· “Appendix – Calculating the Number of Seeds to Sow per Container Using a Hand-held Calculator” (from Schwartz, M. 1993. Tree Planters’ Notes 44(1):19-20)
· “Container Alternatives”
Leakey, R.R.B. et al. 1990. “Low-technology techniques for the vegetative propagation of tropical trees.” Commonwealth Forestry Review 69 (3): 1990.

Native Plant Network. “Become a part of the Native Plant Network” flyer for www.nativeplantnetwork.org. Printouts of Hawaii entries.

Schnelle, M; J. Henderson; J. Dole. “Mist Propagation Systems and Humidity Chambers for the Nursery and Greenhouse.” OSU Extension Facts F-6708. Oklahoma State University Extension Service, Division of Agricultural Sciences and Natural Resources.

Secretariat for Conservation Biology. “Storage Characteristics of Native Hawaiian Plant Seeds.” [http://www.hawaii.edu/scb/seedtabl.html]

Stuewe & Sons, Inc. “Container Comparison Charts” printout from www.stuewe.com/charts
Vozzo, J.A. ed. 2002. Tropical Tree Seed Manual.  Agric. Handbk 721. Washington, DC: USDA Forest Service. 899 p. [available from Washington, DC publications office, Eula Emanuel at TEL:   202-205-0818 or E-mail: eemanuel@fs.fed.us.; also US Government Bookstore.]  
Wescom, R. W.  1999.  Nursery manual for atoll environments.  SPC/UNDP/AusAID/FAO Pacific Islands Forests and Trees Support Programme, RAS/97/330.  Working Paper 9. 53 p.  FNN #8299 
Wightman, K.E. 1999. Good tree nursery practices: practical guidelines for community nurseries. Nairobi, KENYA: International Centre for Research in Agroforestry. 95 p.

Other references & recommendations:

Buck, L.E. 1989. Agroforestry Extension Training Sourcebook: Module 8 - Seed Supply, Module 9 - Nursery Management. CARE International, New York, NY. 86 p.
Daly, Brian, and Zimmerman, T.W.  (unpub.) Methods for Establishing Native Tree Seedlings on Degraded Sites. 
Hensleigh, T.E.; Holaway, B.K. 1988. Agroforestry species for the Philippines. US Peace Corps, Manila, Philippines. 404 p.

Liegel, H.; Venator, C.R. 1987. A technical guide for forest nursery management in the Caribbean and Latin America. Gen. Tech. Rep. SO-67. New Orleans, LA: USDA Forest Service, Southern Forest Experiment Station. 156 p.

Josiah, S.J. 1992. Tropical Containerized Nursery Manual. Pan American Development Foundation. 245 p.

Longman, K. A. Tropical Trees: Propagation and Planting Manuals  Commonwealth Science Council.

Volume 1 - Rooting Cuttings of Tropical Trees (1993) - 137 p. Shelf

Volume 2 - Growing Good Tropical Trees for Planting (1998) - 226 p.  Shelf

Volume 4 - Preparing to Plant Tropical Trees (1995) - 238 p Shelf

NFTA. Guide to the establishment of research and demonstration plantings of nitrogen-fixing trees.  Waimanalo, HI: NFTA. 14p.






