Planting

Guidelines

1 Plan Your Planting
Propagating, planting and maintaining plants involves a lot of work.  To get long term results an ongoing planting programme is essential to cover the important steps of planning, planting and maintenance.

Some of the key points to consider in planning your planting are set out below.

· What are you trying to achieve - link it back to your vision:  Referring to your overall vision for the project, work out what your objectives are of the planting.  For example are you trying to restore the area back to its original native forest cover, or are you most interested in smothering a current weed problem. 

· Are you sure you need to plant?:  Is there sufficient natural regeneration occurring already?  Don’t take on the commitment of planting and maintaining plants if its not necessary.  You may be better directing your efforts into weed and animal pest control.  

· Look at what is there already:  What species are growing well and beating competition on your site or nearby?  How well are large forest trees regenerating under vigorously growing pioneer species.

· Identify natural successional processes:  Naturally forests regenerate from bare areas in a series of steps, starting with pioneer species such as manuka which shelter hardy forest trees eg tanekaha and rewarewa, which then shelter the final species rimu, kauri etc  which eventually shade out the manuka.  Look for evidence that this is happening in your area.  If so it can be a lot easier to plant the pioneers- so you encourage nature to do its thing – rather than struggling to establish sensitive (and more expensive!) final species.
· Getting some advice:  you can often obtain advice from your local regional council, Department of Conservation, other restoration groups  or other local landowners.  There is often a wealth of experience within the local community.
· Mapping out different micro sites:  Unless your site is flat, it will have range of different micro sites.  These could include dry and windy ridgetop areas, moist sheltered gullies, warm and fertile toe slopes, frosty flats etc.  To increase the chances of survival it is useful to broadly map out these areas on your site so you can match species to sites they like.  

· Identifying any weed issues:  Weeds such as grasses smothering young plants are the most likely issue preventing the long term survival of your plants.  Recognise and work out what you need to do about weed issues before you start.  Do you need to control weeds first and then plant into the bare area?

· Identifying animal pest issues:  If there are stock in the area, ensure that the area is securely fenced first.  Fencing is a balancing act between cost and protection. A standard post and batten fence is often better than electric fences which require more maintenance but can cost up to three times as much.  Remember, it only takes an hour or two with stock in the area to destroy all your hard work.  Pests that could impact on planting such as rabbits & hares and possums will need to be controlled before planting and for the first few years of the plants life.
· Mapping out different planting areas:  Using a large scale aerial photograph, mark up the different areas of existing vegetation and microsites.  Microsites are areas that have particular combinations of soils, climate etc.  For example a sheltered fertile flat, or a steep dry north facing slope, or an exposed windy ridge.  Mark the different areas to be planted on your aerial photo.

· Consider any fire issues:  When you are marking up your planting plan, look for sites that create a fire risk.  For example if there is a public road along the bottom of a face, or a picnic area etc, consider planting more fire resistant species immediately above this area and removing highly combustible weeds like gorse.  

· Public access issues:  The types of things to consider here could include: is this a high use area and will that impact on the ability to use herbicides for weed spraying? Is it close to public walkways where plants may be stolen?  Signage may be required to inform the general public of the different stages of the project.
· Matching species and planting approach to each area:  Decide on the species that are appropriate on each site and the density of planting.  It is often a balancing act here, planting closer will give quicker shading of competing weeds and less work over the long term, but will costs more initially in both time and money (Bergin & Gea 2005 has a good discussion of these issues).

Where you require quick canopy closure to smother out problem weeds dense planting will be required. In these situations bulk planting species such as manuka or coprosma robusta may be planted 1.5m apart.  On sites that do not have aggressive weed problems, wider spacings of 2-3m between plants can be used. You may want to have most of the planting in bulk planting species and then interplant this with forest canopy species at wider spacings when there is sufficient shelter.   You may also wish to consider planting in clumps of higher density planting across your site.  

· Identify the numbers of plants:  From your planting map, work out the size of each planting area and the number of plants required.  Numbers of plants will depend on the area to be planted and the plant spacing.  
· Staging your planting:  Planting is the easy bit!  There is far more work involved over the following years in protecting the plants from plant and animal pests   It can be helpful to prepare an annual planting programme so it gives a realistic workload for you to plant and maintain each year.

· Ordering plants – Native plants, especially those that may be needed from local seed may take a couple of years from seed collection to plant availability.  It is important to factor this into your planning and order from a nursery or start growing from seed as soon as possible.

2  Site preparation  
Generally some form of “site preparation” will be required prior to planting a site.  This will most commonly involve weed removal.  Fencing will also be a common requirement.  Make sure good stock proof fences are in place where there are stock around the area (see above). 

The aim of weed removal is to remove competing vegetation – to enable the plants to continue to grow without being smothered.  

It is essential to remove competition from around native seedlings until they are large enough to be dominant.  

Generally the most effective approach is to use herbicides to spot spray prior to planting.  Release spraying after planting can be undertaken if herbicides are used with care in the right conditions and shields are used.  Seek advice if you are considering this.  Some options to undertake site preparation in pasture are set out below.

	Spot spraying
	No spray

	· Graze the area hard (if practical) – allow a week or so for grasses to start growing before spraying
	· Graze the area hard immediately before planting or use a weed eater or spade to remove grass from a 1m circle around the plant

	· Spot spray 6 weeks (min) before planting 
	· Place mulch onto the planted area – this could be old carpet, very thick newspaper or commercial weedmat

	· Plant.  
	· Plant within four weeks

	· Monitor in spring and autumn
	· Monitor in spring and autumn

	· Use spray, weed eater or other mechanical means to remove any competition around the plants (releasing)
	· Use weed eater or other mechanical means to remove any competition around the plants (releasing)


How to spot spray
Spot spray a 1m diameter spot where each seedling will be planted.  If you are planting closer than 1.5m apart, blanket spraying of the area will be required.   A good approach is to spray with Glyphosate (“roundup” is one of the brand names for this) at least six weeks before planting.  Adding a surfactant to aid herbicide uptake and a marker dye to show where spots are, is a good idea.   Recommended application rates are:

· Glyphosate: 10 ml/litre of water

· Surfactant:  5 ml/litre of water

· Marker Dye:  1 ml/litre of water 

3  Sourcing your plants

If you are producing these yourself or having them grown, you will need to be organised at least a year ahead so you can collect seed and have plants ready.  Some key points are:

· Ecosourcing:  This involves only planting plants that have been sourced from seed or cuttings from around the local area.  This normally means from within the ecological district, but the more you can collect from the immediate local area the better.  Ecosourcing is important because:

· You will be establishing plants that are particularly adapted to the local conditions – so they will establish and grow better.   

· You will be maintaining the genetic distinctiveness of the local vegetation, rather than introducing new and less adapted genetic material from another part of the country.

· Plant quality – what to look for
Size

· Large well conditioned plants of at least 50cm height often give the best results when planting at wider spacings.  They still benefit from being planted close together rather than spaced out in a grid pattern.
· 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

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

· Look for a sturdy stem, preferably approaching pencil thickness.

Roots

· Container grown -  a well developed rootsystem should occupy the container but the roots should not be crowded.  Sufficient 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:  These plants should have a compact fibrous root system containing many fibrous feeder roots.  The tap root should not be distorted. 

4  Planting
Planting should usually be undertaken between May and the middle of August providing that the ground is wet enough.  If there are early autumn rains good results have been gained from March onwards as the plants start growing in the ground before the winter slow down.  This ensures that plants are in the ground and well established before summer drought sets in.  Other climatic influences may also need to be considered.  In frost prone areas, it may be necessary to plant in early spring when the worst frosts are over, in damp wetland sites planting can continue throughout most of the year..  Some key points about planting include:

· Looking after plants on site prior to planting:  Make sure plants in containers are not left in exposed situations for an extended period and allowed to dry out.  Placing plants under stress prior to planting increases their risk of mortality and slow growth once planted.
Open grown plants need to be handled well between the nursery bed and their final planting.  In particular:

· Plant as soon as possible after lifting from the nursery bed, ideally within 24-48 hours.

· Keep stock cool, sheltered and out of the sun until it is planted.  

· Planting:  Some key points are:
Cultivation:  Try to loosen the soil as much as possible around the planting hole with the spade.  This is particularly important in difficult soils such as clays or where there is evidence of compaction.  Loosening up the soil will improve drainage and encourage root penetration.

Planting:  Prepare a planting hole that is big enough to contain the root system.  If container grown seedling show signs of being root bound, gently tease open the roots to avoid damage from encircling roots.  Plant the seedling to the same height it was in the nursery.  Gently firm the soil around the seedling, but don’t stomp it down heavily and cause compaction.

5  Maintenance
The most common mistake with plantings is to think that the job is over once the seedling is in the ground.  In fact the work is just starting. Regular manual and/or chemical releasing will be required for up to 5 years after planting.  More vigorous pioneer shrub hardwood species will require a shorter period of releasing.  Seedlings should be checked at least every 6 months for the first 2 years, or until they are at least 1 m high and clear of competition.  It is good to do a first check at the end of the first spring after planting, so competition can be removed before any summer drought.  

Records & operational monitoring

Some approaches to keeping records of planting are set out below.  For a more detailed discussion of monitoring, see the monitoring section of the main document. 
Number of plants planted

Description
· Records are kept of planting undertaken.  This includes the location, species and number of plants.  These records are important to allow follow up checks and maintenance on planting, check on plant survival, and improve the success of planting operations.

Indicators it can provide

· Total numbers of plants planted

· Number of plants of different species planted

· Distribution of planting – i.e numbers of plants in different areas.

Methods & Formats

· Planting record:  This format can be used to keep basic planting records for the project.  The species, type and number of plants and their location at a site are recorded.  Number of plants can be totalled for a particular site and the project as a whole.  See forms and templates section below for the planting record form.
Summary & Interpretation
· Total the number of plants for individual sites and for the project as a whole.

· Look at annual levels of planting and changes over time.  Do these match project objectives and targets?

· Examine any changes in species mix over time.  Does this fit with project objectives?

Reporting  

Timing:  Annual

Area planted

Description
· Planting records include estimation of the area planted.  This allows the total area planted to be reported.  It also allows checking of planting density. 

Indicators it can provide

· Total area planted

· Area planted in different species

· Average plants per hectare

Methods & Formats

· Planting record:  The same planting record format, discussed above, can be used to provide this information.  The approximate area planted in each species is recorded.  The approximate spacing between plants is also recorded.  

Summary & Interpretation
· Examine the total area planted and the area planted in different species by totalling information from the planting record.  

· Divide the area planted by the number of plants planted to get the average number of plants per hectare.  

Reporting  

Timing:  Annual

Plant survival

Description
· Planted areas are checked to determine the number of plants that have survived and identify any immediate needs for maintenance such as releasing from weed competition, animal pest control etc.  

· It is useful to check plantings after spring weed growth following planting to check if releasing or other work is required prior to plantings being exposed to their first summer.   A follow up check on survival is then required in autumn to identify if any planting of dead areas or “blanking” is required.  You may need to repeat these checks for a planting area over subsequent years until plants are well clear of grass or other competition.

Indicators it can provide

· Total number of plants alive at end of first summer

· Percentage survival

Methods & Formats

· Planting record:  The same planting record format used to record number of plants planted allows for checking of original plants.  Number of plants alive can be recorded against original plantings.  

Summary & Interpretation
· Identify the total plants still alive after the first summer and compare this against the total numbers planted to calculate percentage survival.  

· Examine the difference in survival rates between different species and sizes / types of plant stock to see which are more successful. 

· Determine what areas need to be blanked (areas of poor survival needing re-planting)

Reporting  

Timing:  Annual

Extra Information

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

· Restoration Planting:  A guide to planning restoration planting projects in the Wellington region.  Greater Wellington Regional Council 2004.

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

· Trees for the Land – Publication from the Northland Regional Council  www.nrc.govt.nz

· Clean Streams – A Guide to Riparian Management in Northland– Publication from the Northland Regional Council

· Native Planters Guide – Publication from the Northland Regional Council

Forms & templates

Planting Record Form

Site……………………



Year……………………..
	Planting Diagram


	Planting Notes (site preparation – e.g. spot spray, planting methods used)



	
	First Inspection Notes (end Spring after planting)



	
	Second inspection Notes (autumn after planting)




	Planting
	First Inspection
	Second inspection

	Species
	Stock type*
	Number
	Spacing
	Approx area (ha)
	Date
	Notes
	Date
	Number

alive
	% survival
	Notes
	Date
	Number

alive
	% survival
	Notes

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


* record nursery batch number if known
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