Tree Crop selection and Site Evaluation
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INTRODUCTION

It could be successfully argued that what you have and where you have it are the key parameters to successfully growing tree crops.  Tree crops are a relatively expensive and long term investment.  Decisions made early (often with little experience) can come back to bite you several or, in some cases, many years down the track.  
The key factors for economically growing tree crops are knowledge of the limitations/potentials of the site and selection of a crop that fits with the site and time available.
SITE EVALUATION

The key site parameters for Site Evaluation can be summarised in the form of a checklist shown below.  Of these, only wind shelter can be easily adjusted and is generally essential in Canterbury.


Climate

The climate of a particular area is a, relative, constant.  Key climatic information required for the site include;

· Date (and frequency) of last frost of spring

· Date (and frequency) of first frost of autumn

· Annual precipitation (and distribution) 

· Sunshine hours during growing season

· GDD (growing degree day) accumulation during the growing season

This may sound very technically difficult but can to an extent be assessed by the technique of joining a relevant group (eg NZTCA) and “looking over the fence”.

Looking over the fence climatic examples

1 Bob in Swannanoa wants to grow Bongo nuts which nobody in Swannanoa grows.  Bob knows Jo from NZTCA meetings, who successfully grows Bongo nuts in Clarkville.  Bob also knows Jill from West Eyreton who successfully grows Bongo nuts.  Therefore it is likely that Bongo nuts will be successful in Swannanoa.

2  Bob in Swannanoa wants to grow Bongo nuts which nobody in Swannanoa grows.  Bob knows Jo from NZTCA meetings, who successfully grows Bongo nuts in Clarkville.  Bob also knows Jill from Oxford who has had spring frost problems with Bongo nuts.  Therefore there may be a high climatic risk for Bongo nuts in Swannanoa.

Topography
The lay of the land is a relative constant in most human lifetimes.  The “perfect” topography is gently sloping land that allows good cool air drainage and safe tractor work.  The “worst” topography would be a large hole in the ground.
Low points tend to accumulate cool air (cool air is more dense than warm air and tends to “sink” to the low points of the landscape).  High points tend to be excessively windy stunting the growth of trees.

Shelter

It has been said that the 3 most important things for successful agriculture and horticulture in Canterbury are shelter, shelter and shelter.  Choice of species and placement of shelter are certainly essential elements for successful commercial production of any crop in Canterbury.  
Generally initial shelter species should be

· inexpensive

· available

· wind hardy

· quick growing

· deciduous

· easy to maintain

Often in Canterbury this means poplars or willows initially.  Shelterbelts are also an opportunity for the habitat enhancement and functional biodiversity benefits of mixed species plantings.  Once established, diverse shelterbelts are also a potential source of other income from the farm.
Shelterbelts need to be wind permeable.  Impermeable wind shelters have an eddying effect on the wind and (depending on shelter height and wind speed) can cause localized extreme wind events in the field.

If a tree is subject to low wind stress it will grow quickly and still be wind hardy.  If grown in a windless environment the slightest breeze can be disastrous.
It is important for primary shelter to be deciduous in a temperate climate as this allows cool air drainage during frosty weather.

Soil

The functions of the soil to tree crops are usually defined as the following;

· to provide anchorage and support for trees
· to store and supply water to trees

· to supply oxygen

· to store and supply essential nutrients to trees

To this list could also be added;

· to provide a healthy root environment to enhance production and resistance to disease

The anchorage, water supply and oxygen supply functions of the soil are all a result of physical properties of the soil that can be observed in the field.  The soils of Canterbury are notoriously variable and a physical examination of the soil is essential, PRIOR TO PLANTING!
What a soil should look like
Ideally a soil should be loose, friable and gradually change from black at the soil surface through brown and so to the colour of the underlying material.  Key things to waztch for in a soil profile that make it less than ideal are;

· excess stickiness

· excess stones
· excess sandiness

· the presence of any pan, grey areas or rusty mottling in the soil horizon

· the presence of a high water table

The ideal unimpeded soil depth for a tree cropping soil is 1.2 – 1.8m.  If this is not available then the crop and/or management system needs to incorporate this limitation.

Soil health and plant nutrients

Ideally soil samples from the various layers of the holes dug for examining the soil profile should be taken and analysed for nutrient content.  This has been covered by other BHU workshops.

TREE CROP SELECTION
The selection of a tree crop that suits you and is profitable is an important step and will be with you until the end of the crop cycle (in some cases decades).  Below is a check list that potential tree crops can be screened with.


Non-Land Based Constraints

Personal preference

There may be a particular crop that you are interested in for personal or sentimental reasons.  These are perfectly good reasons for growing crops.  If should always be remembered that crops only succeed because people want them to succeed and make them succeed.

Generally the crops that do best within a farm enterprise are those that the farmer likes the most.

Market requirements

This can be particularly important within a tree crop as different cultivars often have different end uses.  An example of this might be the use of “Golden Queen” peaches for processing which are not suitable for the fresh market.  Similarly, there is the use of “Whiteheart” cultivar of hazelnut for processing, whilst some other varieties of hazelnut are used exclusively for the in shell trade.
Time constraints

Timeliness of action is often essential for tree cropping.  Eg harvesting hazelnuts is best done within 2 days of nut drop.  If the product is left too long in contact with the soil there is a greater potential for fungal infection and a consequent reduction in yield.
If you know in advance the amount of time taken to perform tasks and timing during the year then this can be planned for.  Some things associated with high labour demands eg employment of casual labour may need some advance warning.
Land Based Constraints
Climatic requirements
Generally there is available information (as well as experiential/over the fence information) on the climatic requirements of various tree crops.  It needs to be remembered that generally the further inland that one goes the more “continental” the climate with hotter summers and cooler winters.  This is neither good nor bad but will have a bearing on the choice of crop planted.

New tree crops will have less available information on climatic requirements within a region but there is generally still some information available between regions.  Overseas literature is useful here in particular GDD and winter chilling requirements for the crop as well as anecdotal experience from other NZTCA members.
Shelter requirements
In Canterbury there is a requirement for wind shelter.  Shelter design is a topic in it-self and has been covered.  

One factor that is occasionally formally overlooked is the direction that the shelter is required from.  Eg in Lincoln we have the following situation:
	Direction of origin
	Prevalence

	North
	4%

	Northeast
	11%

	East
	23%

	Southeast
	1%

	South
	9%

	Southwest
	15%

	West
	9%

	Northwest
	5%

	Calm
	23%


Occasional wind events can be catastrophic.  Eg strong, dry west to northwesterly winds in the spring just after bud break when flowers or new shoots are subject to desiccation and wind rub.

Soil requirements

Soil conditions can be adjusted to suit the crop grown but it can be expensive and less than perfect.  Here is a list of some of the problems that may be encountered and corrective measures that may be available.
	Problem
	Cause 
	Corrective measures

	Fragipan or a cultivation pan
	Periodic drying of silt soils for fragipan. Over cultivation and cultivation to the same depth for cultivation pan.
	Deep ripping prior to planting.  Ideally a deep rooted perennial pasture or tree crop would have been grown first to help open the soil.

	‘Rust’ mottling at the start of the subsoil
	Seasonally high water table or restricted water infiltration
	Can be managed by the installation of drains and an emphasis on deep rooted pasture species

	Grey permanently wet area in the soil profile
	Water permanently running through the soil.
	Ideally sell and move.  Can be managed by the installation of drains on the source side of the property.  These drains need to essentially catch the flow and divert it around the property.

	Many stones
	Recent alluvial soil with little silt or clay
	Mulching and very active attention to watering are required here.  Little often and to as much of the soil as possible are the rules


Always avoid blasting of planting holes as this can lead to a compacted layer, restricting water penetration and root growth.
	Tree crop
	Climatic requirements
	Soil requirements
	Special sensitivities

	Cherry
	Continental climate due to winter chilling requirement
	Fertile, deep, well drained, well watered
	Rain on ripe fruit causes splitting and loss of crop

	Apricot
	Continental climate due to winter chilling requirement
	Deep fertile soils required.  Some difficulties can be overcome through choice of rootstocks
	Early flowing so subject to late frosts

	Plum
	Temperate climate
	Most tolerant of stone fruit of heavy soils
	High humidity in summer can cause foliar disease

	Peach, nectarine and almond
	Temperate climate
	Deep fertile soils required.  Can be grown on shallow soils if attention is paid to irrigation
	Early flowing so subject to late frosts

	Apple
	Temperate climate
	Deep fertile soils required.  Can be grown on shallow soils if attention is paid to irrigation
	High humidity in summer can cause foliar disease

	Pear
	Temperate climate
	Widely tolerant of shallow soils except when on quince rootstock
	High humidity in summer can cause foliar disease

	Quince 
	Temperate climate
	Deep fertile soils required.  Can be grown on shallow soils if attention is paid to irrigation
	High humidity in summer can cause foliar disease

	Hazelnut 
	Continental to temperate climate
	Deep fertile soils required.  Can be grown on shallow soils if attention is paid to irrigation
	Cold winter lads to better synchronization of flowering

	Walnut 
	Continental to temperate climate
	Deep fertile soils required.  Can be grown on shallow soils if attention is paid to irrigation
	Late frosts and spring winds can be very damaging

	Gevuina
	Coastal temperate
	Deep fertile soils required.  Can be grown on shallow soils if attention is paid to irrigation
	Intolerant of high phosphorus in soils.

	Chestnut
	Continental to temperate climate
	Deep fertile soils required.  Most tolerant of nut crops to periodic high water levels
	Spring winds can be very damaging

	Fejoa 
	Coastal temperate
	Deep fertile soils required.  Can be grown on shallow soils if attention is paid to irrigation
	More drought tolerant than most fruit crops

	Timber crops
	Various
	Can be used to derive a return from marginal land
	May have special features of interest or economic importance 
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