Plant Propagation

Guidelines

These guidelines set out the key steps in planning and undertaken plant propagation for biodiversity restoration projects.  They are largely based on work by Bruce Griffin, Northland Regional Council.
1.  Plan the species you need to produce and the numbers

Your planting plan should indicate the numbers of trees you will need of different species for the next few years.

2.  Decide whether you will propagate them yourself, buy, or get them grown on contract.   

Reasons for propagating your own plants can include:

· Reduced cost

· Availability of local “eco sourced” plants

· Enjoyment

· Community involvement

But beware of the time commitment involved and the real costs (including your time and materials etc to set up a nursery).  It may be cheaper to buy them or get them grown on contract.

An option you do have is to collect seed yourself from local sources, and get seedlings grown under contract by a commercial nursery.

3.  What are the propagation options?

3.1  Harvest seedlings from the wild.:  To do this you should follow these steps:

· Get permission.  Harvesting native seedlings from exotic forest areas prior to harvest can be a good option. Do not remove plant material from Department of Conservation administered land or local council reserves.
· Select the site carefully so it matches your planting area, and is easy to access.

· Wrench:  This involves cutting around the plant root mass with a spade and partially lifting it.  The seedling is then left for a number of weeks prior to removal for planting.  This encourages the development of short fibrous roots that will help the seedling survive transplanting.

· Pot up or direct transplant:  The harvested seedling can be taken straight to your planting site and planted out, or it may be potted up and planted out later. Direct transplanting of seedlings from a shaded, sheltered site is only likely to be successful if the plants go to a similar site. Potting up seedlings allows them to be gradually acclimatised by first placing them in a sheltered, shady spot and allowing them to recover from the shock of transplanting.

3.2  Grow from cuttings

· This can be useful where seed is difficult to obtain.
· Restricts the genetic diversity – so make sure cuttings are obtained from a range of different plants of each species.

· Cuttings have a different root system to seedlings.

· A range of methods of propagating from cuttings are available, and suited to particular species (see Metcalf 1995).   

3.3 Propagate from seed.  
This involves the following steps

· Sourcing seed:  Identify the best source of seed locally.  It should be from the nearest natural forest site similar to yours.

· Gather mature seed.

· Clean seed:  Some seed will require fruit pulp or husks to be removed.

· Store seed:  Make sure that seed is stored in a cool dry environment where it will not be affected by fungi etc.

· Treating seed: The seed of different species often requires some particular treatment before planting to encourage germination (see Metcalf 1995 for details).  Depending on the particular type of seed this can include treating with hot water, scarification or cracking / puncturing the seed coat, storing in warm moist conditions or storing in cool moist conditions.  Without seed treatment, many species will not germinate reliably. 

· Stored seed should be clearly marked to identify type of plant, source of seed and date of collection.

Sowing seeds

· Germinating seeds need water, oxygen and light or dark (depending on the species) to grow.  They need to be moist but not in saturated potting mix.  The growing medium should be loose and not compacted, do not use garden soil as this may be a source of weed seeds as well as producing a lower success rate.  For different options for particular types of seeds see Metcalfe 1995. 

Keeping them growing.

· Pricking out:  Once seeds have germinated seedlings are pricked out to wider spacing, normally into trays.

· Growing on:  They are then potted up into containers and may need to be re-potted as they are grown on to their final size.

· Harden off:  In the final stages of growth, seedlings should be hardened off outside of the shade house to give them a chance to adapt to conditions similar to those that they will face after planting out.

4.  Types of planting stock / containers

A range of different planting containers can be used depending on the plant species and type of project.  These include:

· Planter bags:  These are black polythene bags.  Common sizes for restoration plantings are PB2 or PB3 where the number corresponds to pints of volume.  The advantage of planter bags is that they are cheap and easy to handle.
· Plastic pots  These come in a number of sizes and can often be picked up free second hand and are easily reused. Propagation tubes are small, square pots that are widely used for growing small, revegetation grade seedling. They sit neatly within seedling trays making it easy to handle large numbers of plants.
· Tinus rootrainers:  Contain four seedlings in a hinged plastic “booklet”.  Multiple rootrainers then fit in a wire basket that keeps them upright.  Are easy to transport to site and remove seedlings from when planting.  Limit on the size of seedlings that can be grown in them.

· Hillson rootrainers:  A smaller version of the Tinus rootrainer.  These are only suitable for growing small seedlings and are not generally recommended for restoration projects.
· Open grown:  Seedlings can also be open grown in nursery beds.  To do this effectively requires mechanical undercutting and wrenching equipment, so this method is only really appropriate for larger commercial nurseries.  Undercutting and wrenching occurs for a period of around 3 months prior to lifting.  This develops a compact fibrous root system that helps the seedling survive transplanting.  Some species with very strong tap root development, such as rewarewa can be hard to produce consistent open grown seedlings.

5.  Size and quality of seedlings for planting.

For a successful planting programme it is essential that final seedlings provided to the site are of the best possible quality for planting.  Before planting a random selection of seedlings should be inspected.  Where seedlings are not up to quality they should be rejected.  Key attributes to check are:

Size

· Large well conditioned plants of at least 50cm height give the best results in large scale programmes for low to medium density stands of trees.

· Smaller plants of around 30cm height will require more intensive weed control and maintenance.

· Where rapid growth of competing plants is likely, larger seedlings of around 80cm will have a greater chance of keeping ahead of their competition.

Plant tops

· Vigorous, no sign of yellowing, fungus or insect damage 

· Sturdy stem, preferably approaching pencil thickness.

Roots

· Container grown:  well developed rootsystem occupies the container but is not root bound.  Sufficent roots should be present to bind the potting mix together when it is removed from the container.  Signs of rootbinding such as “circling” roots should not be present.

· Open grown:  Compact fibrous root system containing many fibrous feeder roots.  Tap root should not be distorted. 

Records & operational monitoring

The following are some approaches to record keeping and operational monitoring for plant propagation.  For a more detailed discussion of monitoring, see the monitoring section of the main document. 
Plant Propagation Records
Description
· Records are kept for each batch of seed sown or cuttings set in the nursery.  This allows the success of each stage from germination to various potting up stages to be tracked.  It allows successes and failures to be identified, helping make your nursery more effective. 

· These records are also valuable in recording the source of plant material used in a project, checking that native material is appropriately “eco sourced” from the local ecological district.

Indicators it can provide

· Germination rate or cutting set rate

· Survival rate at different pricking out and re-potting stages

Methods & Formats

· Nursery operations diary:  This system can be used to keep all basic plant propagation records.  A key feature of this system is that when seed is sown or cuttings set into trays, they are given a “batch number”.  This batch number is marked on a label with the plants, and in the nursery diary.  The standard batch number used is year – month – day – species.  The first record in the diary, when seed is sown, records the seed source and the seed treatment received.  Whenever any nursery work is done such as pricking out, bagging on etc, a new line is filled out in the nursery diary for each batch worked on, showing the work done and the number of plants.  See the Forms & Templates section below for a copy of the form.
· Plant production summary:  To summarise information in the nursery operations diary, a plant production summary sheet can be used.  This can be filled out as each batch is completed to a “ready to plant” stage.  Alternatively it can be filled out as part of an annual nursery stock take. See the Forms & Templates section below for a copy of the form.

Summary & Interpretation
· Check the relative success of different seed treatments and propagation methods etc for a plant species.  What is the quickest and most successful approach in your nursery?

· Look at changes in nursery survival rates for different species over time (year to year).  Are they increasing or decreasing?  What has caused this change and how can you manage it?

Reporting  

Timing:  Annual

Numbers of ready to plant stock produced

Description
·  Records are kept of the final production of ready to plant stock from the nursery, by species.

Indicators it can provide

· Total number of plants produced 

· Number of plants of different species produced

Methods & Formats

· As identified under plant propagation records this information can be provided by keeping a nursery operations diary and summary.  See forms and templates section below.
· Alternatively a simple annual stock take prior to planting can be used to record the number of “ready to plant” plants produced.  However, this does not provide useful information on seed source and propagation to help improve your plant production.

Summary & Interpretation
· Look at changes in total plant numbers and numbers of different species from year to year.

· Check the numbers and mix of species match what your project needs.

Reporting  

Timing:  Annual

Extra Information

· The Propagation of New Zealand Native Plants.  Lawrie Metcalf 1995.  Godwit New Zealand.

· Native Trees:  Planting and Early Management for Wood Production.  David Bergin & Luis Gea.  .  NZ Indigenous Tree Bulletin No 3.  Forest Research 2005.

· Native Forest Restoration:  A Practical Guide for Landowners.  Tim Porteous, Queen Elizabeth the Second National Trust, Wellington, 1993.
Forms & templates

Nursery Operations Diary

Project…………………………………..

	Date
	Batch Number
	Action
	Quantity
	Notes

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Batch Number=year/month/day/species/(source – optional for batch no, but include in first diary note)

Plant Production Summary Sheet

Can be filled out as each stage is finished for a batch.   Complete final stock take prior to planting.

Project:………………………………………..


Year………………..
	Batch No
	Source
	Seed

Treatment
	Germination / setting
	
	Pricked out
	
	Re-Pot
	
	Re-Pot
	
	Ready to plant
	

	
	
	
	Quantity (e.g. trays)
	Notes 
	Quantity
	Notes
	Quantity
	Notes
	Quantity
	Notes
	Quantity
	Notes
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