Olives New Zealand

Best Practice Manual

Section A - Planning

1. Site Selection  by   Sandy Lang and Don Cross

a) REGION/DISTRICT

We see continued planting of olives from one end of New Zealand to the other. Although no regions are particularly unsuitable for olives, production issues do vary round the country - disease is generally worse in the north and frost is generally worse in the south. Birds are a problem everywhere.
Home: Where you establish your new grove will determine where you will establish your new home. Your choice of region, therefore, should be made on much broader criteria than just the strictly horticultural ones. Consideration should include proximity to (distance from!) family, shops and schools, also lifestyle, views, climate, health and so on. The relationship between your available investment capital and local land and house prices will also be a factor.

Investment: As with any real estate purchase, serious consideration should be given to its eventual resale. You will be investing significant money in the land and then making expensive improvements to it. At some future (distant?) stage your land, buildings and plantings will be sold and you will wish to recover your money/time investment with interest. Therefore, try to establish trends for an area by taking professional advice, by talking to locals and by looking at regional trends over the last 10-15 years. In the end you will have to make the decision. It will seem something of a lottery but it is worth minimising the risk of remorse by making as reasoned a decision as possible.
b) SITE


Two principles apply: ‘Avoidance is better than cure’ and, ‘Some things are more easily fixed than others’.Choice: We live in a country where land is relatively cheap and also relatively available to buy - compared, say with western Europe or USA where prices are very high and availability/choice is very restricted. This offers us reasonable choice but almost always you will be constrained by shortage of available investment capital and the limited number and the prices of the sites that are on the market in your chosen region/district at the time you wish to buy.
Price trade-off: Usually there will be some trade-off between the price of land and its general desirability. This will be particularly the case in areas that have seen recent rapid expansion in horticulture as in Marlborough (viticulture in this case). Such is the premium sometimes attached to land immediately suitable for horticulture that you should seriously consider whether it might not to better to buy cheaper, less suitable, land and to remedy its deficiencies. This approach may result in a much better financial investment in the long run. 

Principles of compromise: We have a fairly clear idea of what is ideal land for olives (see below) but few locations will meet all the requirements and compromises arerequired. In making compromises try first to avoid problems (avoidance is usually easier/cheaper/quicker than cure). Then, where there is conflict between two or more problems, choose to live with the ones that are least damaging or are most easily (cheaply) fixed.
In order of the decreasing difficulty of making improvements we have:
i. Topography (aspect, slope, shape)
Aspect (growth and health): For maximum temperature and sunlight you will require land that is either flat or, better still, land having a slight slope and a north-facing aspect. While a north-facing aspect will increase the amount of incident sunlight (relative to level ground), significant southerly, easterly or westerly aspects will reduce the amounts. Increased sunlight raises temperature, photosynthesis and growth while decreased sunlight reduces all these and also increases the likelihood of fungal disease (cool, humid).
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Figure 1. Different slopes intercept different amounts of sunlight. North-facing land (left) is sunnier than level land (centre) or south-facing land (right). The slopes here are about 1:8.

Aspect (drainage): Many blocks will have areas prone to soil wetness, especially those on heavier soils. Drainage of these areas is greatly facilitated if the land falls away in one direction or another. Drainage is more difficult (expensive) if it does not.
Aspect (radiative frosts): A sloping aspect will assist with cold-air drainage and so will offer you some degree of natural protection against radiative frosts. This is important anywhere south of about Auckland. Radiative frosts are a significant problem to our industry and probably the biggest single problem in the South Island. SeeUNDERSTANDING FROST
Aspect (advective frosts): Even with a north-facing slope, if the hillside above the site is quite high, you can experience cold-air drainage from it at night - and an increased risk of advective frosting. Advective frosts must be avoided as there is really not a great deal that can be done to fight them. Avoid land with a steep hillside above. See UNDERSTANDING FROST
Slope: On a sloping site, steepness should not exceed 1:3 (a maximum for machine safety - tipping and skidding) or 1:4 (a maximum for operator comfort). It is quite hard to stop a machine on wet grass when travelling downhill so rows on sloping land should always be aligned across the slope!
Shape: When trees are planted more-or-less, on a square grid (say 6 x 6 m or 6 x 5 m), there are few if any light-interception benefits to be had in aligning the rows relative to the sun (e.g. north/south). Instead, rows should be aligned with the natural features of the block such as the margins (and often therefore parallel to a road). To speed machine operations it is important to maximise row length (less stopping and turning, and also less land used up in headlands). Therefore, rows should run parallel to the long axis of an elongated block.
Combining our comments on slope and shape, we suggest that if the site has a significant slope (say, steeper than 1:5) it is best if any shape elongation is alignedacross the slope than up and down it. This will also help to reduce water-pressure variations in the irrigation system. Avoid land where the block shape is too elongated up/down a hillside.

ii. Environs (features of the immediate neighbourhood),

Neighbours: The nature of the immediate environment will determine the extent to which your planned activity will impact on your neighbours’ activities and enjoyment - and also theirs on yours! Neighbour conflicts are commonly insidious and always best avoided. Things to consider are your (or their) desire to be ‘organic’ and issues of water, drainage, shelter trees, and noise (bird control, machinery).

Neighbourhood: Other matters to consider are the neighbouring land and land uses and how these may impact on your pest and disease problems. Conservation or wild land, river and road berms, hillsides, gullies, tall trees, buildings and nearby townships will all increase their severity (especially bird problems, see CONTROL METHODS) and they may also increase the risk of frost damage. See UNDERSTANDING FROST 

On a more positive note, the presence of other, thriving olive groves in the vicinity establishes the feasibility of planting another one on similar soil and with a similar microclimate. Neighbouring growers will provide a most valuable source of local knowledge - and you will have the opportunity to learn from their mistakes!

A concentration of olive growing in the neighbourhood will tend to reduce bird problems (see below) and it will foster the availability of local labour and contractors by creating regular work as olive growing in the region reaches towards critical mass. Lastly, and really importantly, it will allow the establishment of all sorts of co-operations. A cooperative approach to olive growing is essential if you are to operate your small business on a commercially secure and profitable basis.

Disease: Fungal spores are everywhere but they do no damage until they germinate and cause an infection. Infection requires damp conditions - high humidity, wet leaves. Infection is greatest if leaves remain wet for long periods. Reduced leaf wetness is associated not only with lower rainfall but also with reduced shelter, more sunlight and increased air movement. Neighbouring land that is open and has no tall trees is desirable in this regard. Avoid blocks that are boxed in by tall trees or ridges on neighbouring land.

Birds: Bird damage takes second place in importance to fungal disease in the north and second place to frost in the south. However, because fungal disease is reduced in the drier south and frost damage is reduced in the warmer north we should view birds as our industry’s number-1 problem. There is good protection to be had from scale (see CONTROL METHODS) so avoid isolated sites away from other olive groves. This is especially important if your own planting is to be a small one. The ideal situation - wishful thinking for olives at this stage in this country but now almost realised for winegrapes - is an area in which you can see olive trees, and nothing, else stretching away as far as the eye can see!
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Figure 2. Olives in southern Spain (New Zealand in 20-years time?)
iii. Microclimate

From the point of view of olive production, our climate can be described as mostly ‘cool temperate’. One consequence of this is that our more southerly regions have difficulty in having their crop come to sufficient ripeness for harvest before the risk of an early frost becomes too extreme for comfort. In the north, the consequence is that our warm, humid conditions increase the incidence of disease. In the south: Given a choice, go for a microclimate that is generally 'rather warm' for your chosen region rather than one that is generally 'a bit cold'. Avoid frost prone sites. See UNDERSTANDING FROST. This will improve the general growth and productivity of your trees as well as bringing forward the harvest. In the north: Some locations (e.g. just to the east of a mountain range) lie in a rain shadow and so will enjoy a significantly lower humidity and rainfall than an area just a few kilometres away in which the weather is more ‘average’ for the region. This choice will reduce the severity of pest and disease problems. Avoid locations in which rainfall and humidity are elevated and air movement is reduced by the local hills.
iv. Water Supply

Water quality is not usually an issue in New Zealand; we are thinking here mainly of its availability. In a drought, the ability to irrigate your trees is essential - even in the richest soils. During the first years of establishment, however, you will certainly require sufficient water to irrigate your trees regularly. As your grove matures, the importance of a good water supply will depend to some extent on the water-holding capacity and depth of the soil and its exposure. 

v. Soil

Olives do best in a soil that is relatively free draining but they are actually relatively tolerant of soil type. Dig a hole and look for evidence of a high water table (a gley, staining etc). Given a choice, avoid the heaviest soils but poor drainage can be remedied relatively cheaply, especially if there is a good slope. An acid pH responds well to liming. The climate is less easily fixed than the soil!
2) Site Planning by Sandy Lang and Don Cross
a) Cultivars: After selecting a site for a new planting, perhaps the next most important decision is which cultivars to plant. Because it takes several years for an olive tree to come into full production, this is a decision that you will have to live with for years to come. It will be expensive and slow to change. You should try to make a best decision based on the best information. Recognise though, that any decision made now can be based only on information that is available now. It is likely that new, better, information will come available over the next 5-10 years.

i. Information (national) - The New Zealand olive industry is in its infancy and opinions have not yet settled to consensus. Do not expect to receive particularly clear signals from your advisors – although some signals you receive might be quite strong ones! A recent national cultivar survey [CULTIVAR SELECTION] is probably your best guide as to opinion. It is based on a reasonably wide poll of experience (x107 responses) gained with a reasonably large number of cultivars (x50) growing under a reasonably wide range of New Zealand conditions (all regions from Northland to Central Otago). It would be worthwhile to repeat this study in a few year's time.

ii. Information (local) - Notwithstanding the national information, it is always well worth speaking to those having local experience. Try to find out what grows and produces well in your region and copes best with your local climate and soils and with your likely pest and disease pressures. Remember what are the main production issues in New Zealand – birds, disease and frost. Birds are a (locally variable) problem throughout the country but as you move north you can expect increasing pressure from fungal disease and as you move south you can expect increasing risk of frost.

iii. Compatibility – Some cultivars require to outcross with another (compatible) cultivar if they are to set fruit. The New Zealand industry has experienced some problems by failing to adequately take this into account in its plantings. Your selection (and planting plan) should consider this factor carefully.

iv. Risk management (diversity) – There is security in diversity but, on the other hand, risk aversion never makes a profit. It is suggested that you should plant 4 or 5 different cultivars. This number represents some balance between planting too few (too high a risk) and too many (too difficult to manage, probably too few trees of any particular cultivar for a commercial enterprise, too many trees of the less favoured cultivars). This strategy does not exclude the planting of small ‘trial’ plots of a dozen or so trees each of a few cultivars about which you know little but in which you have some reason to take a special interest (a trial plot of 2 or 3 trees is too small to provide any reliable or worthwhile information).

Whatever your climate (regional) and microclimate (local) the weather will throw a different bag of conditions at you every year. By choosing a diversity of cultivars you will tend to spread the times that they go through their key phenological stages - especially flowering/fruitset and harvest. This time spread will reduce the chances that a particular weather event (e.g. cold, wet weather; a late, or an early, frost) will totally wipe out production in any particular year. Weather patterns are usually about 3-5 days long, whereas the phenological spread amongst the available olive cultivars is significantly longer than this. Cultivar diversity will also allow a useful spread of effort and so help logistically with scheduling your management activity – particularly harvest.

v. Risk management (proportions) – It is inevitable that, of your (let’s say five) chosen cultivars, you will view some with more favour than others. It would be a pity to ignore this 'preference' information so it should be factored into your planting decisions. We suggest that it should be reflected in the number of trees planted of each cultivar. This idea is best considered in an example.
Suppose that you choose to plant five cultivars and that you will be planting 1,000 trees in all. Then you should rank the five cultivars according to what in your judgement is their order of preference (A>B>C>D>E). It would make sense to plant more trees of A, than of B, than of C etc. We have drawn up a table (Table 1) that explores the available possibilities.
	
	Number of trees

	
	Option 1
	Option 2
	Option 3
	Option 4
	Option 5
	Option 6
	Option 7

	Cultivar
	
	
	
	
	
	
	

	A
	200
	240
	280
	300
	320
	360
	400

	B
	200
	220
	240
	250
	260
	280
	300

	C
	200
	200
	200
	200
	200
	200
	200

	D
	200
	180
	160
	150
	140
	120
	100

	E
	200
	160
	120
	100
	80
	40
	0

	Total
	1000
	1000
	1000
	1000
	1000
	1000
	1000


Table 1. Different ways to choose amongst five cultivars when planting a total of 1,000 trees.
Option 1 makes sense only if you do not have any cultivar preferences at all - it ignores all preferential information. At the other extreme, Option 7 makes sense only if you have very strong preferences indeed - 70% of the trees are of cultivars A and B, while cultivar E is not represented at all. The ideal will lie somewhere between these extremes and will depend on how strong your preferences are.  
b) Planting plan: The first consideration should be to ensure that trees have access to compatible pollen – no pollination = no fertilisation = no fruit. From a general management point of view, it makes it much easier if rows contain all the same cultivar (pruning, spraying, harvest).
i. Tree spacing: Olive trees are usually allowed to grow rather larger than trees of other tree crops in New Zealand (e.g. apple). To some extent the reasons for this are traditional and the trend is towards slightly closer spacing – at least within the row. The between-row spacing is governed largely by the requirement for machine access and is unlikely to change much. The commonest arrangement is for a row spacing of 6 m and for a within-row spacing of 5 m (6 x 5 m). There can be an advantage in being able to work the grove in two (or more) directions giving a benefit in adopting the same spacing both within and between the rows (e.g. 6 x 6 m).
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Figure 1. Regular tree spacing allows a grove to be worked in two or more directions. This can be advantageous but is less common in New Zealand.
ii. Row orientation: When trees are planted more-or-less, on a square grid (say 6 x 6 m or 6 x 5 m), there are few if any light-interception benefits to be had in aligning the rows relative to the sun (e.g. north/south). Instead, rows should be aligned with the natural features of the block, such as the margins (and often therefore parallel to a road). If the site has a significant slope (say, steeper than 1:5) it is safer and more comfortable if rows are aligned across the slope than up and down it.

iii. Row length: To speed machine operations it is important to maximise row length (less stopping and turning, and less land used up in headlands). Therefore, rows should run parallel to the long axis of an elongated block. If rows are very long it is a good idea to create a headland at 200 m intervals to allow for a turn around and return – machinery is difficult to reverse!
3) Site Preparation by Sandy Lang and Don Cross

Most New Zealand soils now coming into horticulture have previously been in pasture. This is not necessarily a bad thing but you will need to repair areas where compaction has occurred such as along old fence lines and around old gateways. You will also need to prepare the soil for a species that is deeper-rooted than the previous pasture species. Areas suffering poor drainage, critical to olives, should be corrected at this stage. Lastly, there is a once only opportunity to ‘contour’ the site to make it more machine-friendly. The issues here are treated in the approximate order in which they will require attention and a checklist is provided at the end.
a) Contouring: Topographic irregularities such as hollows and old creek beds create problems when you are working a modern olive grove. Not only can they be a nuisance but they will also interfere with drainage and with the efficient, safe, comfortable and convenient operation of on-grove machinery - mowers, sprayers, harvesters etc. These days one should plan for an increasing level of mechanisation. Lastly, you are likely to employ contractors at some stage, whatever your current intentions may be, and health and safety issues can apply.
Local irregularities are best ‘skimmed’ and ‘filled’ to create a regular smooth surface. An old watercourse could well indicate an underground water source, so infilling is best done after some provision has been made (drainage pipe, gravel) to retain some drainage function along its full length. Be aware that contouring will create patchiness with some trees growing poorly if too much topsoil has been removed from the high spots. It takes several years to create a healthy topsoil from a subsoil. If a significant depth of soil does have to be removed from a high spot it is best to put the original topsoil to one side and to replace it after the area has been lowered (see Fig. 1).
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Figure 1. A contoured surface.
b) Mapping: Now is the time to create a map of your site, while you can recall exactly where any buried features lie. It is also the time to create a ‘soil map’ (by digging pits at regular intervals down to a depth of 1-2 m or more - use a digger). This will be of considerable value in the future with planning and, especially, with troubleshooting. It is also a good time to carry out preliminary soil testing to establish a plan for soil remediation. You will discover areas that will require more than the usual attention from the point of view of any of: poor drainage, low soil organic matter, compaction, low pH, nutrient deficiency and so on.
[image: image5.jpg]



Figure 2. A typical soil profile (Auckland region) showing a layer of volcanic ash (Rangitoto eruption) on sandstone.

c) Roading: You will require all-weather machine access to the site. Now is the time to create properly founded roading.
d) Ripping: Most alluvial soils benefit from deep ripping to reduce compaction and to break up any pans. In a clay soil, ripping is also recommended but here it is important NOT to rip along the eventual planting line. If this is done, water will accumulate around your trees, creating 'wet feet' problems. Ripping is best done using a 3-tine machine with tines set at 600 mm centres and working to a depth of 600 mm. Ripping should be done across the line of the eventual tree rows.
e) Cultivation (manure): If you can afford the time (the time ‘loss’ will depend on the time of year when you gain access to the land and will vary from nothing to a full season) your soil could benefit from growing a green ‘manure’ crop - leguminous or cereal – that is then worked into the soil to a depth of about 200 mm before planting.

f) De-stoning: Olives cope well with a ‘bony’ soil but it will assist management if the worst of the stones/boulders that break the surface are removed.

g) Drainage: Poor drainage can be disastrous with olives and many drainage problems are difficult to remedy after planting so should be identified and dealt with at an early stage. As a precautionary measure, heavy soils should be mole drained at this stage rather than waiting for a drainage problem to appear by which time this simple and cheap expedient will be much more difficult to implement.
The principal ways by which water enters and leaves a volume of soil (see Fig. 3) are:

· From the atmosphere - precipitation

· From adjacent land uphill - surface flow

· From the ground - springs (and leaky irrigation lines!)

· To the atmosphere - evaporation

· To adjacent land downhill - surface flow

· To the ground - infiltration
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Figure. 3. The principal routes by which water enter and leaves a volume of soil
A wet spot arises when the rate of water arrival in a volume of soil (from all sources) is greater than the rate at which it leaves (by all routes).
·  Water exchanges with the atmosphere are climatic and largely outside of your control
· Heavier soils are most likely to show ground seepage (usually a water impermeable layer that breaks the surface on a slope). The rate at which water infiltrates downwards is usually also low in heavier soils.
· Surface flow is the most easily controlled and this by the simple expedient of a drainage ditch on the uphill side. The extent of surface water flow from an uphill property is often not well appreciated.

h) Reinstatement: When all this is soil work has been completed the surface will be loose and rather rough. It is well worthwhile smoothing this with a harrow of some sort and giving it a firming roll. This will reduce the risk of erosion that even a gently sloping site is prone to for the first few months. It will also create a surface that will allow convenient and comfortable access by car.

i) Weeds: There will be a range of weed species in old pasture. It would be worthwhile to identify any that might present problems and to spray the area with glyphosate. Certainly this should be done along the intended row lines and a pre-emergence herbicide should also be applied to help maintain the treatment.

j) Irrigation: It is now time to accurately measure and mark out the positions for the rows and the trees. Use easily visible white pegs for the rows and lollypop sticks for the tree positions.

The design of the irrigation lines should reflect changes in soil type around the site and also cultivar type. It is likely that you will require to irrigate these areas separately as some cultivars grow faster than others and will require more water; also, very free-draining areas will require additional or more frequent irrigation while heavier areas will require less.

Irrigation lines should be buried to a depth of 200 mm and 600 mm risers fitted at each tree position with microsprinklers (with 300 mm radius limiters for the first 2-3 years). When all is in place check the irrigation system for function (blockages, leakages, flow rates). The more serious problems are much more easily fixed at this stage.

k) Staking: Drive in the stakes taking care to maintain accurate positioning – and to avoid the buried irrigation lines! [PLANTING AND STAKING)
l)  Planting: In the north (milder winters) planting should be done early, between June and August, to obtain the benefit of more time for establishment before the heat of summer. In the south (colder winters) planting should be done in November. There is not much to be gained by earlier planting (not much will happen anyway till the soil warms in spring) and later planting minimises risk of loss through frost and the attentions of rabbits. [PLANTING AND STAKING]

________________________________

Site Preparation Checklist:

a) Contouring

b) Mapping

c) Roading

d) Ripping

e) Cultivate (manure)

f) Stones

g) Drainage

h) Reinstatement

i) Weeds

j) Irrigation

k) Staking

l) Planting

________________________________

4) Cultivar Selection (and Performance) By Sandy Lang

a) Introduction

i. Nature and nurture: You have just two shots at influencing your olive crop - the first is by your selection of genotype (cultivar) and the second is through the sum of all your other decisions that cover site selection and crop management (nurture). The importance of making informed and careful cultivar selection decisions cannot be over-emphasised. It is very expensive in time (lost opportunity) and in money (lost outlay and lost income) if you have to re-visit this decision.

ii. Available cultivars: There are approximately fifty cultivars of the olive tree (Olea europaea L.) commercially available in New Zealand. These have been sourced from throughout the Mediterranean basin, from the West Coast of the USA and from Australia. These cultivars differ quite widely from one another and they also perform quite differently in our mild, maritime, climate compared with in their originating, more extreme, Mediterranean climates.

iii. Selection criteria: There is a shortage of reliable performance information for these cultivars under NZ conditions so we have had to rely on the almost unsupported opinions of a limited number of persons whose individual experiences are inevitably limited to particular regions, particular soil types and particular cultivars. Sometimes, to our cost, their well-meaning advice has been of exceptionally poor quality. As a direct result we have widespread plantings of some quite poorly-performing cultivars.

iv. Urgent and objective: Our industry therefore urgently requires more objective information on cultivar performance. It is required by new entrants; by existing growers who are extending; and by those who must replace poor-performing cultivars. The conventional horticultural solution to the problem is to undertake a series of ‘regional trials’. Such trials give detailed and precise information but have the disadvantage that the information they provide refers only to a reduced set of cultivars and to a narrow range of soil-type/climate combinations. This restriction is inevitable because cost and time inevitably limits the scale of any trial. Regional trials also take many years to complete. The NZOA initiated such trials some years ago and a preliminary report is now available (contact DON CROSS).

v. Experience: There is another way to obtain the information we require and our industry is now at a stage where this can be attempted. Amongst our 400-500 olive growers spread around the country from Northland to Central Otago there is vast wealth of experience of tree performance and some of this stretches back over many years. Moreover, this experience encompasses all of our different regional climates (x12), microclimates (x?) and soils (x?), and covers all of our cultivars (x50) and all of our trees (x700,000)!

vi. Fuzzy: The difficulty is that it is not particularly easy to access this ‘experiential’ information as it is informal, fragmented and ‘fuzzy’ in nature. Moreover, it has for the most part not been recorded or, if it has, this has not been done in any formal or consistent manner. With suitable analytical methods, however, it is possible to distil surprisingly accurate and detailed summary information from a large body of ‘fuzzy’ information. Do not underrate the value of such information. I have written a little essay on the analysis of FUZZY DATA SETS that you may find interesting.

vii. Survey: The sort of information we require for such an analysis can be obtained by a simple survey of industry participants. With modern (electronic) communications, such a survey can be undertaken very quickly and cheaply. To be successful the survey should poll the widest possible sample and to achieve this, the information solicited must be very simple (or people will not bother to respond). Thus the idea of NATIONAL CULTIVAR PERFORMANCE SURVEY had its birth.

viii. Mean/average: Just before we start it is worth commenting on a word choice. The word ‘average’ has two definitions – one colloquial and one mathematical. In our survey we use ‘average’ in the colloquial sense to refer to a tree’s performance that is roughly midway between ‘poor’ and ‘good’. In its mathematical usage the word ‘average’ is used more-or-less interchangeably with the word ‘mean’*. To avoid confusion we shall here refrain from using the word ‘average’ in its mathematical sense and shall use in its place the less familiar word ‘mean’.

*To refer to that value obtained by dividing the sum of a set of quantities by the number of quantities in the set.
b) PRELIMINARIES
Background
i. Climate: The NZ olive industry is distributed from one end of the country to the other (Fig. 1) and experiences a range of climates from ‘subtropical’ in the north to ‘cool temperate’ in the south. The size and shape of our landmass makes for a generally ‘maritime’ influence throughout and our high mountains (particularly in the South Island) generate some quite special microclimates in particular locations.
Although our latitudinal range is coextensive with the natural habitat of the olive (roughly 30-45° N) and with the other olive-growing nations in the northern hemisphere (the Mediterranean, the USA) and in the southern hemisphere (Australia, South America and South Africa) our growing conditions are quite distinct. With olive not being a day-length-sensitive plant, our climate is more important than our latitude in determining its performance. A discussion of the influence of the New Zealand climate (rain, wind, temperatures etc) on olives can be found in FUNDAMENTALS It comes as no surprise to discover that the cultivars we have imported from overseas perform quite differently under NZ conditions.
ii. Administration: Within Olives New Zealand (ONZ) the industry is grouped administratively into twelve ‘regions’. Some of these groupings refer to themselves by a ‘geographical’ name while others have chosen a ‘proper’ name. For some regions a proper name is more prepossessing than the corresponding geographical name, while for others the geographical name is attractive and also may already be used in the marketing of other product (e.g. Marlborough wine and Kapiti cheese). For my analyses I have used the geographical names as these are better known and also better describe where the regions can be found on the map.[image: image7.png]Latitude (°S)
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Fig. 1. The NZ olive industry is distributed from one end of the country to the other (35-47°S). It is grouped into twelve Olives NZ ‘regions’. These are dispersed roughly uniformly from north to south but with some east/west pairing.

The twelve ONZ regions are dispersed roughly uniformly from north to south (Fig. 1) with some pairs of regions disposed approximately east/west of one another (Auckland South and Waiheke Island; Wairarapa and Kapiti; Nelson and Marlborough). Some regions are quite large and extend for a considerable distance north to south (e.g. Northland from 35-37°S, a distance of roughly 200 km).
c) Methodology
It will probably be useful for you to spend a little time considering the methods that were used to analyse and present the survey information which follows. See ABOUT THE NATIONAL CULTIVAR SURVEY
d) Survey results
i. General 
The national ‘mood’: The overall performance scores (recorded across all cultivars, regions and respondents) are roughly normally distributed (Fig. 5 in ABOUT THE NATIONAL CULTIVAR SURVEY) but are skewed a bit to the right with a ‘median’ and ‘mode’ of 4 (= ‘good’) and a ‘mean’ of 3.5 ± 0.10 that is midway between 3 (= ‘average’) and 4 (= ‘good’).

This result offers a remarkably positive commentary on the overall ‘mood’ within the NZ olive industry. There seems to be a general satisfaction (nationally) with our population of olive trees. Taken over all of our trees (i.e. including cultivars that are not working at all well for us) and all of our regions (i.e. including those that are battling particular climate-related issues like disease and frost) and all of our growers (i.e. including those that are less proficient in their work and may tend to blame their trees) tree performance falls between ‘average’ and ‘good’. Also, the most popular performance score (the mode) is 4 (= ‘good’) and the least-extreme performance score (the median, which in our case tends to ignore the few very low scorings) is also 4 (= ‘good’). While, certainly, there is both room and opportunity for improvement in our selection of cultivars (the primary objective of this study was to discover this!) the result must be encouraging for those who have only recently embarked upon olive growing and are wondering how it will all turn out…

ii. A tough crop: Human nature being what it is (just alluded to), it is likely that the results of ‘poor grove management’ will sometimes be blamed upon ‘poor cultivar performance’. This behaviour will have tended to shift all the cultivar performance scores downwards suggesting that the results just discussed are conservative in their appraisal of our trees – in other words, the results already include this negative ‘human factor’.

It is valid to infer from this that our national crop is actually doing reasonably well in spite of some serious cases of poor grove management! So, our industry seems to be somewhat immune to bad grove management – olives are a tough crop.  Given that with the new BMP/IOP E-Manual we can expect to see a general and rapid rise in the standard of grove management, this overall score is more encouraging still.
e) A National Perspective

Cultivar performance: Before considering the detailed performance of the more common cultivars it is worthwhile first of all to look at cultivar performance from anational point of view. For simplicity, we shall start with what I will call the ‘minority’ cultivars (i.e. those that appear in survey responses less than five-times) and then look at the ‘intermediate’ (those that appear five to nine times) and lastly, the ‘majority’ cultivars (those that appear more than ten times).
i. ‘Minority’ cultivars: Results for the ‘minority’ cultivars are presented in Fig. 2. There are two possible reasons why these cultivars appear so few times. The first is that they are not very common here in New Zealand. The second is that they were miss-named/miss-spelled in the response forms and actually should have been included elsewhere. It was not worthwhile to enter into a potentially lengthy correspondence in an attempt to identify the latter more closely.
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Fig. 2. Scorings for minority cultivars. The cultivars are presented with the higher-scoring ones to the left and the lower-scoring ones to the right. The number of occurrences is indicated (n) in brackets beside each cultivar name.
The results for these minority cultivars are offered on the basis that they may be of some value to some growers but these performance scores are really not reliable at all. The top performers are not necessarily very good and the bottom performers are not necessarily very bad! On the one hand, it would be a pity for the NZ industry to discard a cultivar just because the one or two growers who have tried it have had a bad experience with it for some reason (that might have had more to do with their microclimate or their lack of skill than with the cultivar). On the other hand, it would be unwise to go out and buy large numbers of an apparently high-performing cultivar on the basis of just these 1 or 2 favourable experiences. Perhaps one might reasonably plant a few though…
ii. ‘Intermediate’ cultivars: Results for cultivars scored between five and nine times are presented in Fig. 3. A limited reliance may reasonably be placed on these mean scores - the higher the value of ‘n’ the more dependable the result. The first three cultivars – Minerva, Chemlali and Ascalano score better than the national average of 3.5 while Kalamata is just below this. The scores for Mission, Nabali and Carolea fall well below the national average (but with only five scorings each are also the least reliable of the ‘intermediate’ results).
[image: image9.png]Cultivars with 5 to 9 scorings (n)
(not very reliable)
.

(9008 k431" pocs = ‘a8 mnz=g ood ood mn=1)

21005 UBBY





Fig. 3. Scorings for intermediate cultivars. The cultivars are presented with the higher-scoring ones to the left and the lower-scoring ones to the right. The number of occurrences is indicated (n) in brackets beside each cultivar name.
ii. ‘Majority’ cultivars: Results for cultivars appearing more than ten-times in the survey responses are presented in Fig. 4. It is clear that some (towards the left-hand-side of the figure) generally perform very well in New Zealand and we already have quite wide experience with some of them.
The top seven cultivars (Koroneiki….Picual) all perform better than the national mean of 3.5 and the eighth (Picholene) only just short of this. The performances of the last three cultivars (Manzanillo, Moraiallo and Barnea) fall well short of the national average.

Now, before rushing out to buy trees of the better-performing cultivars you should look both at the performance score for a particular cultivar and also at the number of growers whose survey responses have contributed to this high score. It would be best to choose a cultivar having a slightly lower performance score if the one with the slightly higher score has only relatively fewer advocates. For example it would be a better (lower risk) decision to buy Leccino over Minerva and J5 over Chemlali. Having said this, you should recall that both Minerva and Chemlali actually perform pretty well for all of the 8 or 9 respondents with some real experience with them. This is really quite a good recommendation I suggest. Why not try some of these less-common cultivars?

Before you buy, do recall that this ‘national’ perspective does not take into account possible regional differences in performance. We shall look at these shortly but before we do so let us looking briefly at the right-hand-side of Fig. 4.
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Fig. 4. Scorings for majority cultivars. The cultivars are presented with the higher-scoring ones to the left and the lower-scoring ones to the right. The number of occurrences is indicated (n) in brackets beside each cultivar name

There are clearly some low-performers out there. Who would plant a variety ranked only between ‘poor’ and ‘average’ in performance by 50 or so established growers? Manzanillo and Barnea fall into this category and these cultivars have been planted extensively. There are other ‘poor’ to ‘average’ performers but these are supported by fewer respondents. They include Moraiallo (13) (Fig. 4) and (from Fig.3), Mission (5), Nabali (5) and Carolea (5). Based on the experiences of those responding to our survey, the news is not particularly good for these four low-performers either.

In planning your plantings a whole range of issues need to be taken into account. The performance scores in Figs. 3 and 4 make a good start I suggest but the particular attributes of the cultivars chosen must also be considered. Particular attributes that should be considered are those such as resistance to frost (are you in a high frost-risk region?), resistance to disease (are you in a northern region with high disease risk) and pollination (in)compatibility.
f) Top and Bottom-10
We now look more closely at eighteen of the more widely planted cultivars and exclude those that are less well known and with fewer scorings. We consider these in order of descending performance. Roughly, the first ten can be considered as the ‘Top-10’ cultivars here in NewZealand and the last ten as the ‘Bottom-10’ cultivars. This leaves an area of uncertainty in the middle where we are not sure whether they are at the top of the bottom, or at the bottom of the top!

Click on the cultivar names below to see further detail.

· KORONEIKI (60)

· MINERVA (8)

· LECCINO (64)

· FRANTOIO (82)

· VERDALE (21)

· CHEMLALI (9)

· J5 (24)

· PENDOLINO (37)

· Ascalano (7): This cultivar is not very common and is apparently restricted to the north of the country (to Northland, Auckland South and Waiheke only). Ascalano has a mean score of 3.6 lying between ‘average’ and ‘good’. This mean hides a score of ‘very poor’ and also one of ‘very good’. With only 7 respondents and some serious disagreement amongst respondents there is not much that can be said about Ascalano! Insufficient data for a more detailed analysis.

· PICUAL (55)

· PICHOLENE (34)

· KALAMATA (8)

· MANZANILLO (58)

· MORIALLO (13)

· Mission (5): This well-known cultivar is not common here (no figure) and it is likely that it will remain so. Opinions are divided between its three scores of ‘very poor’ and two of ‘very good’ giving a mean of 2.6 (between ‘poor’ and ‘average’). Insufficient data for a more detailed analysis.

· BARNEA (49)

· Nabali (5): Nabali is not common, nor does it rate well. Its five ratings have a mean of 2.4 (roughly midway between ‘poor’ and ‘average’). Insufficient data for a more detailed analysis.

· Carolea (5): Carolea is no more common. It is grown from Northland to Marlborough and attracts a mean score of 1.8 (just below ‘poor’). Insufficient data for a more detailed analysis.
