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WINTER TRAINING AND PRUNING

This workshop manual includes sections from Summer Training and Pruning and also covers the establishment of central leader fruit and nut trees with specific notes for some fruit and nut crops.

The Way to Approach Pruning

Below is the order in which pruning decisions are usually made.

1) Pruning for Safety

First of all identify any hazardous branches or trees that need removing.  These can include low hanging branches, branches that could hit a tractor operator and trees that are impeding visibility around corners too much potentially leading to traffic collision.

2) Pruning for Access

An orchard should be designed to allow for good access including spray coverage where sprays are being used (good spray coverage is often very important with the organically acceptable and restricted sprays where complete leaf coverage is the aim).  The row areas can be kept clear by pruning obtrusive branches back.  Spray coverage will also be discussed in “pruning for vigour” and “pruning for form” below.

3) Pruning for Vigour

Although large trees can be aesthetically pleasing, the larger fruit or nut tree is not necessarily the better yielding, is not the earlier producer (number of years till commercial harvest can be crucial when working out the economics of the situation and is only tempered by also figuring out the lifetime of the harvest ) and is definitely not the easiest to harvest or even to maintain (spraying in an orchard becomes a whole new ball game for canopies above 3m – backpack spraying even with an mist-blower machine is less satisfactory and tractor spraying needs a spray tower for good coverage of the higher canopy).  Right from the start we should with fruit and nut trees we should be aiming for an appropriate balance between vegetative vigour and crop yield.  This involves looking at … 

Soil and understorey system – avoiding excess nitrogen

Choosing an appropriate rootstock – e.g. in apples, M9 for dwarf apples has 30% vigour, MM106 and Northern Spy for semidwarf have 70% and 80% respectively compared to the 100% vigour of say a Granny Smith seedling.  

Choosing the cultivar – even with a dwarfing rootsock some cultivars like Telstar can be unruly without good attention to training.

Training and Pruning – With most fruit and nut trees this will be mostly carried out in the late winter.  Often the leader is taken back and replaced with a lower branch to limit growth in height.  

4) Pruning for Form and Health

As well as limiting height and overall vigour we train and prune to achieve an appropriate form.  For most deciduous fruit trees the central leader form can be used see the other BHU Training and Pruning handout for details of this system.  Most of such form pruning is done in late winter for these trees.

Pruning for form and health involves… 

a) taking out dead, broken or diseased wood (diseased wood should generally be burnt or buried deep and away from orchards – metro refuse composting heaps are efficient enough to deal with the pathogens involved).

b) removing main leaders that are at risk of breaking (through to big an angle at the join with another leader)

c) removing a branch that crosses over another – this will help light, airflow and access.

d) pruning out branches with an inappropriate angle e.g. on many fruit trees an upward pointing branch will have reduced yield (these branches may be able to be pushed outward using pieces of wood) and in many cases a downward pointing branch will be at risk of breaking or being to close to the ground for access/airflow.  A branch with a very narrow angle is at suignificant risk of making an ugly break potentially wrecking a leader – another reason for avoiding branches that are too upright coming off a leader.  Watershoots develop at the base of some pruning or damage areas and grow straight up sometimes in prolific numbers – control tem as soon as possible by pruning right back in most tree types.

e) pruning back the ends of branches to encourage more appropriate angles of growth, allow light access and in some cases to encourage a more compact form and the manage the level of fruiting etc – the method and effect depends on fruit tree type.

In trees that are not fruit or nut e.g. shelter or ornamental trees, all of the above can be important with the main aim being thinning out (and sometimes trimming back) the tree to allow desired porosity of airflow and light as well as addressing safety and access issues.  Note that many tradition methods such as topping can result in ugly and coutner productive results.  If wanting to control the height of a tree, cut it back by cutting out leaders or pruning them back to a new potential leader.  

For any tree, take time to stand back and observe the overall current form of the tree.  Again – start work on the largest branches first.  Take another step back every now and then to gauge how much more needs removing and which branches are the best ones to keep or select to become new leaders when required.

5) Pruning for Fruit Quality and Quantity

In many fruit trees fruit buds are initiated the year before actual flowering just after the current season flowering has taken place.  Heavy flowering one year thus often reduces the amount of effort that the tree puts into flower buds for the next year leading to a drop in flower quality and fruit yield.  The preemptive way to limit overly heavy flowering is to prune (late winter pruning and in some trees pruning during and just after flowering).

Pruning Tools and Order of Use

In most cases it is highly recommended to remove llarger branches first before doing fine detail work.  You get a much better idea of what detail work to do after the larger pieces are removed and you don’t waste time fine pruning bits that are going to be removed.  We therefore list tools in order of relevance to the size of the cut.

Chainsaw

Much maligned in the past the value of the chainsaw becomes apparent when large branches are to be removed.  In the orchard, a walk through with a chain saw is often the best start for winter pruning.  Cuts need not be too messy if good technique is used.  This starts with keeping the blade sharpened to an angle that encourages smaller chips being produced.  The chainsaw is a potential time saver and allows you to be more ambitious in your pruning decisions (including removal of whole trees when that is the best solution).

Chainsaw note: Often the most frustrating time in chainsaw use is getting one of  the older models started in the first place.  A well-serviced chainsaw should be able to start in two or three pulls.  First engage the choke on full and pull the cord out slightly and then rapidly pull cord up – repeat as required to get the first little sound of the engine grrr-ing.  Then switch choke right off.  Pull cord as before, repeating until the chainsaw has started.  This should be able to be achieved without any throttle but if the chainsaw is not so well-serviced or the starter motor has problems, some or (even sometime a lot of throttle) is needed.  

Failure to start is usually associated with flooding.  Turn the chainsaw off, make sure the throttle is off and pull the cord eight times to help clear the flooding.  Leave the machine for a while and then repeat the starting method.

Chainsaw on the ground: The safest way to start a chainsaw is placing it on the ground and putting your foot in the handle.  There is a new method talked about now for starting the chainsaw while it is between the legs but appropriate caution should be exercised with this improvement on the drop start method.  Get fully acquainted with chainsaw safety and preferably take a chainsaw safety course before  

Bow Saw

Also for big cuts.  Though not as messy as a chainsaw, the teeth on the blade are often bent in alternating directions and a pruning saw is usually a better choice.  The modern pruning saws can cope with quite large branches.  A major limitation with the bow saws is also the bow itself which can make access to cuts and proper direction of cuts difficult.

Pruning Saw

The modern pruning saw is made of high quality steel and the teeth are straight with the edge of each blade honed in alternating directions.  The cutting operates by pulling action which requires a different technique from using a standard carpentry saw – this is an advantage, it makes pruning from below easier and also allows the user to take good advantage of the trapezoid muscle shifting some of the work away from the arm (as the pruner pulls back there arm, they can squeeze their shoulderblade towards their spine).  It is worth purchasing a high quality saw.   Note that although the blades are high quality steel, they are quite brittle.  Cuts should be made from a comfortable position at a consistent angle and care should be taken when pushing the blade back through the cut – with most good saws, replacement blades are available.

Folding saws are compact to carry around.  Straight bladed saws can also be handy used with their holster attached to your belt.

Loppers

Pruning shears or loppers have long handles to allow greater reach and stronger leverage than secateurs.  For these reasons they are usually standard equipment in the orchard.  The cut really should be with a single close of the blades so use on branches less than 3.5 cm thick.  Ratcheted loppers are available which mean you can tackle larger branches with the blades closing more each time the handles are opened and shut again.  This is handy but still be careful with the size of branch attacked, larger branches are more likely to have messy cuts and/or risk wrecking the blades, attachment point or handles.

Secateurs 

Kept at your side these handy tools take care of pruning jobs as you see them.  Again take care to only tackle branches of appropriate size (e.g. not much more than pencil thickness).  Keep the blades clean and sharp.  Pneumatic secateurs could be purchased (for a few thousand dollars new) or hired (e.g. also hired with a pneumatic ladder) to make a faster and less tiring job of pruning a commercial orchard. 

Making the Perfect Cut

	Branches Pruned Back


	Branches Removed Completely


Some Specific Examples for Summer Training/Pruning

Keeping on Top of Things

Regular observation is recommended to check for suckers coming up from the base (which will of course be the rootstock in grafted/budded trees), epicormic shoots (short leafy shots starting to grow directly from a main branch or trunk) and watershoots (upright shoots and often many of them, growing up from the base of a pruning cut – often from previously invisible bud sites).  These should all be removed as soon as possible – preferably by ripping off by hand while really young to discourage further regrowth (if too well established they will need to be cut – go as close to the base as possible).

Any wind or other damage can be propped up if the branch is still desired by either a dead branch (driftwood looks good if going for aesthetics) or by tying from a main branch above with material that will eventually deteriorate away if forgotten – actually nylon stockings were designed for this job.

Training and Pruning
The day you plant your trees is the day you begin to prune and train for future production. Neglect will result in poor growth and delayed fruiting. Pruning a young tree controls its shape by developing a strong, well-balanced framework of scaffold branches. Unwanted branches should be removed or cut back early to avoid the necessity of large cuts in later years. The preferred method of pruning and training nontrellised trees in the small orchard is the Central Leader System. 

Pruning should be done in late winter. Winter pruning of apple trees consists of removing undesirable limbs as well as tipping terminals to encourage branching. Summer training is most beneficial if done in early December and early February. 

First Growing Season 
Figure 2A shows the height to which the tree should be cut back at planting. Heading back the tree to this height will bring the top and the roots back into balance and cause buds just below the cut to grow and form scaffold branches (Figure 2B). 
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Figure 2. Pruning at planting (A),
resulling regrowth (B) and location
of clothespin placement (C).






Begin training the tree when 2 or 3 inches of growth are evident. Position wooden spring-type clothespegs between the main trunk or branch and the new succulent growth (Figure 2C). The clothespegs will force the new growth outward and upward and form the strong crotch angles needed to support the fruit load in years to come. Allow the most vigorous upright branch to continue growing straight up and become the central leader. 

One-Year-Old 
A number of branches will develop during the first growing season. If they were clothespegged, they will have formed good crotch angles. The objective now is to develop a strong central leader and framework of scaffold branches. Figure 3 illustrates what the tree might look like before and after pruning done in the winter following planting. The objective is to leave only four to five main scaffold branches spaced around the tree. When viewed from above, the tree should present a branch arrangement similar to that shown in the inset in Figure 3. Always prune the ends of the scaffold branches so they are below the end of the central leader, head the central leader back by one-fourth to one-half in length each year. 
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Special Note: Occasionally a tree does not grow as well as it should during the first year. In that case, prune the tree back to a whip and start over again. You will delay fruiting by a year, but you will have a much more manageable tree in the long-run. 

Second Growing Season 
During the second growing season, develop a second layer of scaffolds 24 to 36 inches above those established the year before. Be sure to clothespeg the second level to develop wide crotch angles. Figure 4 illustrates a properly trained apple tree late in the season. 
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Two-Year-Old 
The use of limb spreaders encourages earlier fruit production, better tree shape, stronger crotch angles and better fruit color. Spreaders can be short pieces of wood with sharpened nails driven into each end or sharpened metal rods. Limbs should not be spread below a 60° angle from the main trunk; when spread wider, limbs produce vigorous suckers along the topside of the branch. Leave spreaders in place for 1 to 2 years while the branch stiffens. 

Always spread the tree before pruning. The pruning consists of entirely removing undesirable upright limbs and reducing the length of new shoot growth by one-fourth. 

Succeeding Years 
Continue to head back the new terminal growth by one-fourth each year and remove other upright limbs. Broken or diseased limbs should be removed. Always maintain the central leader as the highest point on the tree; the ends of the primary and secondary scaffolds should be kept below the top of the tree otherwise they will compete and try to produce a variety of main branches themselves. Prune the trees every year, generally in late winter/very early spring (August or September).
Chestnuts

Here is an exception where it is common to encourage rather upright branching (e.g. 30 degrees from the vertical, allowing machinery and harvesting access) – these are evenly spaced around the trunk and not all from one height.  Summer prune lower shoots if they seem to be too vigorous.  Also in summer remove any growth from the rootstock (below the graft).  Minimal pruning should be required after 4 or 5 years.
Grapes

Most serious grape growers have adopted appropriate pruning methods often relevant to their particular area.  The basic principles are covered in “David Jackson (1997): Pruning and Training, Lincoln University Press”.  Essentially there is the spur system which sees permanent cordons left trained along the horizontal wires (trellis) and branches are cut back to 2 to 3 buds above the cordon.  There  is also the cane system the permanent wood is a single or double head or even a cordon but new canes are selected to train along the wires (one or two to each side) to provide the majority of the coming seasons growth and production – other canes are cut back to one or two buds. 

Hazels

The particular feature of hazels is their propensity to produce suckers.  These are removed as soon and regularly as possible generally over the summer.  Main pruning though is done in winter and if done at time of pollen production (generally late winter, shake while pruning to encourage pollen release and spread).  The growth form preferred for commercial production should be a modified central leader type system started off as described above but allowing a large number of main branches (perhaps 10 to 12) to conform to natural; bushiness (but still allowing access for harvesting fallen nuts.  Tip prune the main branches if they are slow to bush out.  Cutting back long vigorous shoots will encourage female flowers and spur formation.  Renew old wood and spur systems occasionally to retain tree health and vigour.

Olives

Good news.  Current approaches encourage minimal pruning for this naturally bushy plant.  Biennial pruning is common and fertiliser/irrigation and understorey management (i.e. reducing competition) is used to stimulate vigour and production.  Major pruning (even to the extent of chainsawing back to tall stumps – though retention of some lower canopy is recommended to reduce shock to the tree) is good policy for older (say >20 year) trees when they require significant regeneration.  Keep a vigil on suckers in the summer but most pruning should be done in the winter.  The major pruning job is to reduce the crossing over of branches.  
Walnuts
Walnuts naturally form a rounded tree and do not naturally lend themselves to central leader training – but that doesn’t stop us from doing a modified central leader with five or so main branches selected eventually as scaffolds using the central leader method described above, eventually ending up treating the central leader in an established tree as simply another main branch to allow a reasonably rounded canopy.  More detail is in the Walnut Growers Manual produced by the Walnut Industry Group.

Registration form for Biological Husbandry Unit Small Farm Workshop on 

Winter Training and Pruning - June 2005
Family Name:

 ____________________________________________

First Name:

 ____________________________________________

Address:

 ____________________________________________




_____________________________________________


Email Address if you are not already on our email list and wish to be ……………………..

Additional information:

We are obliged to obtain the following information for the Ministry of 

Education from each participant at our courses.  Please supply the following:

Ethnicity:

____________________________________________

Are you a New Zealand Citizen or Resident:

Yes / No

Male / Female


Date of birth:
________________________

Iwi:
_________________________________________________________

Registration fee:
$10.00

GST 82-448-365  This becomes a tax invoice when paid.

Separate the section below if required

FEEDBACK FORM

Please provide feedback on this and other BHU Small Farm Workshops you have attended…

A) How useful have you found the workshops

B) Approximately how many of the workshops have you attended

C) Were there any workshops you liked in particular?

D) Are there any particular workshop topics you would find useful in the future?

E) Have you any suggestions or criticisms for this or other BHU workshops? (please detail to help us optimise future workshops)
The cut should be smooth made with a clean sharp tool.  It should be just above a selected bud or branch, with a slight slope to help water drain off and the bottom part of the slope preferably being on the opposite side from the bud or branch being cut back to and necessarily being above the height of the bud or branch otherwise a weak easily broken point is created.  The more height above the bud/branch, the more likelihood of disease entry in to this area of dead wood.  NOTE pruning cuts in grapes need to be above the node/bud but straight not sloped.





Make an undercut some distance (e.g. 30cm) away from the final cut first.  Then cut from above on the far side of the undercut,  A good undercut prevents the falling branch from tearing the bark and creating a large expoised area.  Then make the final cut which will sometimes also require an undercut though this time ensure the undercut either meets precisely with the final cut or is on the outside of the final cut.  Make it smooth if necessary using a pruning knife to remove rough parts.





Cut back to near the origin but ensure the whole collar is present to allow quick and full healing of the cut.  Do not cut right flush with the origin.


The cut should slanted as shown allowing for a reduced surface area of pruning wound and  still a steep slope for draining water off.
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