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Progress report on walnut cultivar trial planted in 2011 
– trialling three imported varieties and NZ-selections 

Heather North, on behalf of the New Zealand Walnut Industry Group (NZWIG), January 2022 

The team: 

 Those who organised the trial, recommended the walnut selections for trialling, and screened the 
selections – Anna Brenmuhl, Heather North, Jenny Lawrence, Nick Nelson Parker, Clive Marsh, 
Barbara Nicholas, Graeme Nicholas, Hugh Stevenson, David Murdoch 

 Owners of parent trees, and those who collected scion wood from them 
 Propagator – Darrell Johnston 
 Trial block owners – Russell & Cathy Hurst, Hugh & Jill Stevenson, Anna Brenmuhl, Maria & 

Damien Tiede 
 Those who recorded trial data on tree growth, yield and timing of budburst and flowering – 

including the organising committee, the trial block owners and several students 
 Data analysis and write-up – Heather North. 

 

Background 

NZWIG imported three walnut cultivars in 2009. All had been grown overseas for some decades but 
were new to New Zealand. They were American varieties ‘Howard’ and ‘Tulare’, and French variety 
‘Lara’, though we obtained the plant material for all of them from Tasmania. In choosing these three, 
we specifically screened for varieties with late budburst and flowering, and good flavour. They 
arrived as grafted trees in August 2009, then spent a year in quarantine undergoing a range of tests 
for potential plant pathogens. Once the quarantine procedures were met, scion wood was taken 
from all three cultivars in August 2010 and provided to propagators David Murdoch (Peninsula Tree 
Nursery, Canterbury) and Darrell Johnston (River Terrace Nurseries, Brightwater, Nelson). 

The cultivar trial planted in 2011 contains the three imported varieties, four New Zealand selections, 
and ‘Rex’ and ‘Meyric’ for comparison. There are three trial sites: one in North Otago and two in 
Central Canterbury. We tried, but were unable to find, a North Island site. The trial will run until 
2026, so is still underway at the current time. However, we have already collected a useful dataset, 
and there is interest in the industry to find out how the imported varieties, in particular, are 
performing. Therefore, we decided to report on results so far, with the candidates named in the 
report. To date, the research committee and trial block owners have known the candidates only by 
their independently assigned numeric codes, rather than names, and we maintained this ‘blindness’ 
until the data analysis for this report was complete. 
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Methods 
Selection and propagation of candidate cultivars 

The seven candidates were: 

• ‘Howard’ – released from the breeding programme at the University of California, Davis in 1979 
• ‘Tulare’ – released in the early 1990s from the UC Davis breeding programme 
• ‘Lara’ – a French variety, grown commercially for the last 30 years 
• ‘Earnscleugh’, ‘Kirwee’ and ‘McGregor’ – seedling trees noted by the walnut processor (Jenny & 

Malcolm Lawrence) to have good nut quality 
• ‘Gaudion’ – a seedling tree identified and propagated by Nick Nelson Parker 
• The industry standard cultivars ‘Rex’ and ‘Meyric’ were also included in the trial for comparison. 

All walnuts were screened for inclusion in the trial using the procedure developed by NZTCA 
researchers during earlier walnut selection trials. This assesses crackout (weight of the kernel as a 
percentage of the overall weight of the nut), kernel flavour, shell seal and strength (important for 
commercial scale harvesting), and the appearance of the shell and kernel (see Appendix 2). 

Scion wood was cut from parent trees in winter 2010: the propagator collected budwood from the 
imported varieties in quarantine, and members of the research committee cut budwood from the 
four NZ selections. The scion was grafted onto ‘Meyric’ rootstock, and the trees were grown on in 
pots and made available to trial block owners for planting in winter/spring 2011. 

Trial sites 

The trial sites were: 

 North Otago – in the Awamoko area, just south of the Waitaki River 
 Central Canterbury, near Charing Cross 
 Central Canterbury, Aylesbury area. 

There was space for five replicates of each candidate (i.e. 45 trees in total) at the Canterbury 
(Aylesbury) and North Otago sites, and space for four replicates of each at the Canterbury (Charing 
Cross) site. However, for three of the candidates we had poorer grafting wood available (the 
available shoots were small, perhaps due to dry conditions of the parent trees) and this lowered 
grafting success. This meant: 
(1) there were insufficient trees of ‘Gaudion’, ‘McGregor’ and ‘Earnscleugh’ for planting in 2011, so 

further trees were grafted in winter 20111 and planted in 2012; and, even then, 
(2) the North Otago site ended up with only three ‘McGregor’ trees and no ‘Gaudion’ trees; and the 

Canterbury (Charing Cross) site ended up with only two ‘Earnscleugh’ replicates, no ‘McGregor’ 
and only three ‘Gaudion’ trees. 

Several trees at the North Otago site that died within the first two years were replaced in 2013. 
Planting dates and tree numbers are shown in Table 1. 

The candidates were planted according to a randomised block layout on each site – the original 
planting plans are shown in Appendix 1, though a few of the spaces were not filled by the planned 
candidate due to lack of trees.  

 
1 Budwood was collected in late July 2011 from ‘Gaudion’ by a member of the research committee, from 
‘McGregor’ by a horticulturally-qualified family member of a research committee member, and from 
‘Earnscleugh’ by the owner of the parent tree. 
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Table 1. Planting years and tree numbers 

 220 
Earnscleugh 

221 
Meyric 

222 
Howard 

223 
Kirwee 

224 
Rex 

225 
Tulare 

226 
McGregor 

227 
Lara 

228 
Gaudion 

North Otago 
2011  5 5 5 5 5  5 0 
2012 5      3   
2013      1 

(replacing 
a 226) 

 1 
(replacing 

a 221) 

 

Canterbury (Charing Cross) 
2011 1 4 4 4 4 4 0 4 1 
2012 1 1 

(5th tree at a 
location planned 

for 226) 

      2 

Canterbury (Aylesbury) 
2011 5 5 5 5 5 5  5 5 
2012       5   

 

Measurement methods 

The observations made so far are as follows: 

Tree growth – Measured using trunk diameter at 600 mm height above the ground. Measurements 
were carried out in winter, mainly by research committee members with assistance from 
orchard owners. 

Timing of budburst and pollination – Growers walked around the trial block approximately once a 
week from mid-September to early December. For each tree, they recorded the dates on which 
the following events were first seen: (a) budburst – 50% of terminal buds are sufficiently open 
that the form of the leaves can be seen; (b) start of female flower receptivity – stigmas are 
yellow and curved on at least one nutlet; (c) end of female flower receptivity – stigmas are 
brown and withered, with none still receptive; (d) start of pollen availability – at least one catkin 
is open with yellow pollen showing – often will puff out if catkin is tapped; (e) end of pollen 
availability – catkins are spent, looking brown/black, none still with visible yellow pollen. 

Walnut yield – In the early years, while trees are small, a nut-counting method is used to measure 
yield, with counts done under each tree once a week. All nuts are counted – both usable and 
non-usable – so that the yield measurement reflects what the tree is capable of producing, 
irrespective of how the grower manages blight or the effect of seasonal variations on nut 
quality. The counting method becomes impractical once yield increases, and we then begin to 
use a weighing method. In this case, nuts of each candidate cultivar are picked up once a week, 
accumulated, dried and then weighed, to get a total weight of dried walnuts for the season for 
each candidate. The reject nuts are counted rather than being included in the weights. The 
research committee often organised a casual worker to record yield data, as growers were 
typically busy with their own walnut harvests at this time. 

In the coming years of the trial, we will assess the quality characteristics of the nuts, including size, 
crackout and appearance, but it is currently too early in the trial for this work. 
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Results and discussion 
Years in which data have been collected so far are listed in Table 2. 

 

Table 2. Data collected so far (noting that the trial still has 5 years to run) 

 

 

Tree growth and survival 

Table 3 shows tree survival for each candidate on each trial site, sorted from highest to lowest 
survival. By ‘survival’ we mean that both the rootstock and the grafted scion are alive. 

 

Table 3. Tree survival as at winter 2021, ordered from highest to lowest survival overall (‘survival’ meaning that 
both the rootstock and graft remained alive) 

 

 

Years for which we have tree growth data
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

North Otago Y Y Y Y Y Y Y Y Y Y

Canterbury (Charing Cross) Y Y Y Y Y Y Y Y Y Y

Canterbury (Aylesbury) Y Y Y Y Y Y Y Y Y Y

Years for which we have budburst and flowering data
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

North Otago Y Y Y Y Y Y

Canterbury (Charing Cross) Y Y Y

Canterbury (Aylesbury) Y Y Y Y Y

Years for which we have yield data
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

North Otago

Canterbury (Charing Cross) Y

Canterbury (Aylesbury) Y Y Y

Candidate 
cultivar

Trees 
planted

Number 
survived

Trees 
planted

Number 
survived

Trees 
planted

Number 
survived

Trees 
planted

Number 
survived

Percentage 
survival

Gaudion 0 N/A 3 3 5 5 8 8 100%
Kirwee 5 5 4 4 5 4 14 13 93%
McGregor 3 2 0 N/A 5 5 8 7 88%
Rex 5 3 4 4 5 5 14 12 86%
Howard 5 3 5 4 5 5 15 12 80%
Earnscleugh 5 3 2 1 5 5 12 9 75%
Tulare 6 4 4 2 5 5 15 11 73%
Lara 6 2 4 4 5 5 15 11 73%
Meyric 5 2 4 2 5 3 14 7 50%
Totals 40 24 (60%) 30 24 (80%) 45 42 (93%) 115 90 78%

North Otago CAN/Charing Cross CAN/Aylesbury All sites
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The candidates with better than 90% survival are ‘Gaudion’ and ‘Kirwee’. The poorest surviving is 
‘Meyric’ at 50% (it is the only candidate under 70%). 

Figure 1 shows the annual trunk diameter data collected for each candidate at each site. Note that 
each graphed point is the average trunk diameter of all trees of that candidate on a given site. The 
graphs for all three sites are on the same y-axis, so that tree growth can be compared between sites. 

However, for the purposes of this trial, we are not primarily interested in the differences between 
sites, but in which candidates perform better or worse than others overall. To do this, we look at 
whether the trunk diameter for a given candidate is higher or lower than average for the site. On a 
given site, the ratio of the cultivar trunk diameter to the site-average trunk diameter will be greater 
than 1 if the cultivar grew better than average and less than 1 if it was poorer than average. 

The 2021 trunk diameter data for the candidate cultivars are presented in Table 4 (each value is an 
average trunk diameter of all live replicates of each candidate on each site). The detailed steps for 
producing this result are in Appendix 3 but, in brief, cells in Table 4 have been shaded green if the 
candidate has significantly better growth than average for the site (trunk diameter ratio of 1.1 or 
more), or shaded orange if the candidate has significantly poorer growth than average for the site 
(trunk diameter ratio of 0.9 or less). White cells have ratios of around 1. Candidates have been 
ordered from the one with the highest average ratio (averaged across all sites) to the lowest. This 
order ignores the differences between sites, so it can be slightly different to the order of highest to 
lowest trunk diameter. 

 

Table 4. Tree growth, measured as trunk diameter in winter 2021, for each candidate on each trial site. 
Candidates in green-shaded cells had significantly better growth than average for the site (ratio of 1.1 or more), 
and orange cells had significantly poorer growth than average for the site (ratio of 0.9 or less). Candidates have 
been ordered from highest to lowest average ratio (best to poorest performance across sites) 

 

 

‘Rex’ is vigorous across all three sites, with ‘Lara’ also generally above average. ‘Howard’ has 
particularly low tree growth. Performance for the other candidates is around average, or is mixed. As 
background, the Californian Walnut Production Manual (Ramos 1998) states that: “The Tulare tree is 
moderately vigorous and upright in growth”, and “A Howard tree is small to medium. It is semi-
upright, with moderate vigour.” 

 

Trunk diameter in 
winter 2021

Rex Lara McGregor Kirwee Earnscleugh Gaudion Tulare Meyric Howard
Av. for 

site
North Otago 75.9 58.1 43.3 49.1 49.1 59.1 34.4 55.6 53.1
CAN/Charing Cross 74.9 81.8 61.3 58.6 54.7 49.3 46.6 43.0 58.8
CAN/Aylesbury 125.8 113.9 132.7 98.4 100.8 104.4 90.7 125.1 67.5 106.6
Av. for candidate 92.2 84.6 88.0 69.6 69.5 79.6 66.4 68.7 55.4 74.9
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Figure 1. Trunk diameter data collected at all sites from 2012 to 2021. The legend, showing the line colours for each candidate cultivar, applies to all three graphs. The three 
graphs are all on the same y-axis, so that growth can easily be compared between trial sites. 
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Timing of budburst and flowering 

Figures 2, 3 and 4 are graphs of budburst, flowering start and pollen start dates, respectively. 
Variation in timing can be seen between candidates, as well as between sites and years. In these 
graphs, each point is an average of all trees of that candidate, for that site and year. In the best 
cases, this means that the average is taken across five replicates of the candidate but, in other cases, 
there are fewer trees in the average. 

 

 

Figure 2. Budburst dates for each candidate cultivar, recorded for several years on each of the three sites. 
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Figure 3. Start dates of female flowering for each candidate cultivar, recorded for several years on each of the 
three sites. 

 

 

Figure 4. Start dates of pollen availability for each candidate cultivar, recorded for several years on each of the 
three sites. 
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We first note that the timing of ‘Earnscleugh’ budburst and flowering looks very different at the 
North Otago site than at the two Canterbury sites. The timing is consistent between years at each 
site, indicating that it is a true reflection of the variety at the site, but so different between sites that 
we hypothesise that the varieties are not the same. The North Otago trees were planted in 2012, 
whereas those at the CAN/Aylesbury site were planted in 2011. Only two ‘Earnscleugh’ trees were 
planted at the CAN/Charing Cross site: one in 2011 and one in 2012, but the 2012-planted one died 
in 2015, so can’t be used to check the hypothesis. We will follow this up in the coming months. 

Early budburst and flowering can be risky in frosty areas, though is less of a problem in a milder 
climate. However, the majority of the walnut industry is currently in the South Island, particularly 
Canterbury, so late budburst and flowering are generally the preferred characteristics, and this is 
what we sought when choosing varieties to import. 

The other important information to derive from these observations is the overlap between flowering 
and pollen availability between and within cultivars – to help determine which cultivars could 
provide pollen for others in a commercial orchard situation. Figure 5 shows budburst, flowering and 
pollen availability all together – including the length of time flowers and pollen are present. We 
caution that these flowering periods could be underestimated at this early stage of the research 
because of the small numbers of flowers and catkins on very young trees – each flower is active for 
only a short time, and there may not be enough of them to cover the full period that the cultivar 
could potentially cover. However, Figure 5 gives a useful indication to get us started with. It is 
pleasing to see that the imported varieties do appear to have budburst and female flowering dates 
later than ‘Rex’. Further data on budburst and flowering are provided in Appendix 2. 

 

 

Figure 5. Relationship between timing of budburst, flowering (start to end) and pollen availability (start to end). 
The candidates have been ordered from earliest to latest budburst. 
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The data for ‘Earnscleugh’ on the North Otago trial site have been graphed separately from that from 
the two Canterbury sites because of the markedly different timing noted above (they are at opposite 
ends of the graph). There are also several other surprises in this graph: 

(1) Most of the candidates begin pollen shed before female flowering – while this does happen in 
some walnut varieties (including ‘Meyric’), it is the less common order of events. 

(2) The flowering and pollen shed does not appear to overlap at all in half of the candidates – again, 
walnut cultivars do vary in whether or not they are self-fertile, but we are surprised by the 
number in this trial that appear not to be. However, as mentioned, data from young trees may 
underestimate flowering and pollen shed periods, so we should continue to gather observations 
before drawing conclusions on this. 

Regarding ‘Tulare’, the Californian Walnut Production Manual (Ramos 1998) states: “Its leafing date 
is late, 12 days after that of Payne or 5 days before that of Hartley. …. Its pollen-shedding period 
overlaps its pistillate bloom well in most years.” Thus, it may turn out that ‘Tulare’ is self-fertile once 
we gather more data, even though it does not appear to be the case at this stage (Figure 5). Also, for 
‘Howard’, Ramos (1998) states: “Its leafing date is late, 16 days after that of Payne. …. Pollinisers 
such as Cisco are often planted with Howard, since Howard does not always shed adequate overlap 
of pollen during its pistillate bloom.” We have not yet found detailed information for ‘Lara’, but 
understand that it may be just partially self-fertile (a short overlap), so that a polliniser variety is 
recommended. 

Referring again to Figure 5, the trees planted as ‘Earnscleugh’ at the North Otago site have budburst 
and flowering times that look somewhat similar to the old French variety ‘Franquette’. Interestingly, 
the pollen-shed timing looks potentially useful for all three of the imported varieties. In France, 
‘Franquette’ is used to pollenise ‘Lara’. The flowering periods of the imported varieties also appear to 
be partially covered by pollen-shed from ‘Rex’. 

Yield 

Collection of yield data is still in its early stages, because the trees are only 10 years old (as at harvest 
2021). Figure 6 shows all the data we have so far. At the Canterbury (Aylesbury) site, the nut 
counting method was used in 2019 and 2020 (counting good nuts only) and then the weighing 
method was used in 2021 (with reject nuts counted). The first year of yield data was collected at the 
Canterbury (Charing Cross) site in 2021 (good and reject nuts counted), with none yet collected at 
the North Otago site. 
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Figure 6. Yield data collected so far. 

 

There are patterns showing in the yield data, though we must remember that these are early 
observations from young trees. Figure 6 shows that ‘Lara’ is consistently yielding well, with ‘Rex’ the 
next candidate for yield. The other candidates appear to be performing less well at this stage, but we 
know that some walnut varieties take longer than others to fully come into bearing – it is too soon to 
draw final conclusions. 

In California, both ‘Tulare’ and ‘Howard’ are highly productive, with ‘Tulare’ having 72% fruitful 
lateral buds, and ‘Howard’ having 90% fruitful lateral buds (Ramos 1998). Both crop well in Tasmania. 
As our trial continues, we think it likely that these carefully selected varieties from the very large, 
long-running USA breeding programme would out-perform our local selections, though it is possible 
there are key differences in the NZ environment that affect their performance. 

To get a clearer picture of the differences between candidates while ignoring the differences 
between sites and data collection methods, we again used ratios. For each of the six datasets, the 
ratio of cultivar yield to the average for the dataset (site-year-method) was calculated. The green 
cells in Table 5 have a ratio of 2 or more (i.e. the candidate has at least twice as much yield as 
average for the dataset). The orange cells have a ratio of 0.25 or less, i.e. the candidate has a quarter 
or less yield compared to the dataset average. 

We chose not to average all six ratios to get an overall assessment for the variety, considering that 
this would give undue weight to the two ‘reject’ datasets (also, the CAN/Charing Cross 2021 (reject) 
dataset has very small numbers of nuts). Instead, ratios were calculated from CAN/Aylesbury 2019 
(good), CAN/Aylesbury 2020 (good), Charing Cross 2021 (good+reject), and Aylesbury 2021 (good), 
and these four were averaged into the overall ranking. This is the average ratio in the bottom row of 
Table 5, which has been used to order the varieties from best to poorest.  
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Table 5. Yield data for several years and two of the trial sites, including data from both the nut-counting and 
weighing methods. Candidates have been ordered from highest to lowest average ratio (averaged as described 
in the bottom row of the table). Green cells have a ratio of 2 or more (i.e. twice as much yield as average for the 
dataset) and orange cells have a ratio of 0.25 or less (i.e. a quarter or less yield compared to the dataset 
average). Note that the six datasets are actual nut counts or weights, whereas the figures in the bottom row are 
ratios, used for summarising and ordering the varieties 

 

 

This gives us some leads on which candidates are performing the best so far. However, this pattern 
may change with further years of data collection, including measurements from the North Otago site. 

One consideration is pollen availability during the late flowering of all three imported varieties 
(Figure 5). Amongst the varieties in the trial, only ‘Rex’ has significant overlap with them – and it 
probably does not cover the whole period. However, ‘Lara’ is cropping well, and if it is getting 
sufficient pollen then ‘Howard’ and ‘Tulare’ should be as well. 

 

Propagators’ perspectives 
Propagators Darrell Johnston and David Murdoch both have small numbers of the three imported 
varieties, ‘Howard’, ‘Tulare’ and ‘Lara’; grafted using budwood from the quarantine facility and 
planted at the same time as the trees in the trial. These are used as nursery stock trees, with 
budwood cut from them to graft new trees for walnut-grower-customers. Both propagators have had 
the opportunity to observe these trees and compare them, though, as with our trial results, their 
observations are at an early stage because the trees are young (11th leaf). 

David Murdoch, Peninsula Tree Nursery, Canterbury: 

David says that ‘Lara’ has always looked the most promising of the imported varieties, being the 
strongest grower and best producer of the three. He also says that it is the most disease 
resistant, grafts the best and grows well in the nursery. David notes that pollination of ‘Lara’ is 
an area for consideration, because of the late flowering date – ‘Franquette’ would be a polliniser 
option – though ‘Lara’ does seem to be yielding well in any case. 

Of the other two, he considers ‘Tulare’ to be a better cultivar than ‘Howard’ at this stage, finding 
‘Tulare’ strong growing and productive, though prone to blight. It also grafts well and grows 
strongly in the nursery. He has found that ‘Howard’ does not grow as strongly or graft as well as 
the other two, and is more prone to blight than ‘Lara’. 

The nuts from all three cultivars are very similar in size and shape, so that, if sold in-shell, they 
could probably be mixed as a single line. 

Number of nuts per tree, or weight (kg) of nuts 
per tree

Lara Rex McGregor Earnscleugh Meyric Tulare Gaudion Howard Kirwee
Av. for 

dataset
CAN/Aylesbury - 2019 - count good nuts 131.0 110.4 67.4 30.4 6.0 2.0 2.2 2.8 0.5 39.2

CAN/Aylesbury - 2020 - count good nuts 336.8 249.2 161.0 94.4 67.3 19.6 70.0 24.6 11.4 114.9

CAN/Aylesbury - 2021 - count reject nuts 75.6 94.2 16.6 21.8 15.3 18.0 1.2 18.4 1.2 29.1

CAN/Charing Cross - 2021 - count good nuts 213.3 73.5 1.0 0.0 18.0 0.7 7.3 0.0 39.2

CAN/Charing Cross - 2021 - count reject nuts 7.3 6.8 0.0 0.0 3.5 0.0 0.5 0.0 2.3

CAN/Aylesbury - 2021 - weight good nuts (kg) 4.40 1.00 0.08 0.21 0.16 0.03 0.01 0.12 0.01 0.67
Yield ratio - average of ratios from Aylesbury 
2019 (good), Aylesbury 2020 (good), Charing 
Cross 2021 (good+reject), Aylesbury 2021 (good)

4.54 2.10 1.08 0.48 0.24 0.20 0.17 0.16 0.03
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Darrell Johnston, River Terrace Nurseries, Nelson: 

Darrell finds that ‘Lara’ is much more vigorous and upright than ‘Tulare’ and ‘Howard’, and the 
latter two are similar to one another in growth. He has also observed ‘Lara’ to be less prone to 
blight, with similar blight resistance to ‘Rex’. ‘Tulare’ and ‘Howard’ both show some blight, but 
significantly less than ‘Meyric’ or ‘Serr’. At this stage, it is mainly ‘Lara’ that is cropping at the 
nursery, with only a few nuts on the other two varieties. 

Darrell says that all three varieties propagate as well as can be expected with walnuts, with 
‘Lara’ possibly the best, but all being good. 

 

Summary and interim conclusions 

Table 6 summarises the assessment data that we have so far. These are overall results, averaged 
across all the sites. In general, the varieties with multiple metrics shaded orange are those with many 
poor characteristics, and those with multiple metrics shaded green are our top-performing 
candidates. However, all candidates have some positive and some negative factors, and choice of a 
new variety is a trade-off between these factors. 

In addition, some judgements are site- or situation-dependent. For example, a variety that flowers 
early (which we have judged to be ‘bad’ here) would be fine in a climate with low frost risk. ‘Early’ 
budburst and flowering are judged only in comparison with the group of candidates in the trial – not 
with respect to all walnut varieties that exist. For example, ‘Rex’ is about average in this trial, 
whereas it was the latest for budburst in the 2005-planted trial. We know that ‘Rex’ often avoids 
crop damaging frosts in Canterbury, but not always – so a cultivar whose budburst and flowering are 
later than ‘Rex’ would be an advantage. 

We can only draw interim conclusions about the performance of the candidates so far – these will no 
doubt be refined and modified as we gather further data over the next five years, and add nut quality 
metrics to the information reported here: 

‘Lara’: Consistently the highest yielding candidate so far. Has vigorous tree growth. Budburst and 
flowering are later than ‘Rex’, though the female flowering and pollen shed do not appear to 
overlap. 

‘Rex’: The second candidate for yield at this stage, also showing vigorous tree growth. Flowering and 
pollen availability overlap. 

Other candidates: It is difficult to determine a definite ordering of the other candidates. All are well 
behind ‘Lara’ (and ‘Rex’) in terms of yield at this stage, though some walnut cultivars can take 
longer to fully come into bearing so this may change in future. At this point ‘McGregor’, 
‘Earnscleugh’ and perhaps ‘Tulare’ and ‘Meyric’ are showing some reasonable yield 
developing in some sites/years. ‘Howard’ and ‘Tulare’ have the advantage of late budburst 
and flowering. 
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Table 6. Summary of performance measurements for the candidate cultivars – green shading means the candidate performs better than average on most or all sites and 
orange shading means it performs more poorly than average on most or all sites. White cells indicate average or mixed performance. The values in the table are averages 
calculated across the sites. Data from the North Otago site are not included in the budburst and flowering dates for ‘Earnscleugh’ 

Candidate code 220 221 222 223 224 225 226 227 228  
Scale 

Candidate name Earnscleugh Meyric Howard Kirwee Rex Tulare McGregor Lara Gaudion  
Survival 
(rootstock+graft) 

75% 50% 80% 93% 86% 73% 88% 73% 100%  Good Medium Poor 

Tree growth: average 
trunk diameter (mm) 
in 2021 

70 69 55 70 92 66 88 85 80  Good Average Poor 

Date of budburst 30-Sep (CAN 
sites) 3-Oct 12-Oct 1-Oct 12-Oct 13-Oct 9-Oct 19-Oct 2-Oct  

Later 
than 
‘Rex’ 

Similar 
to ‘Rex’ 

Earlier 
than 
‘Rex’ 

Date of female 
flowering 

20-Oct (CAN 
sites) 24-Oct 7-Nov 28-Oct 24-Oct 4-Nov 24-Oct 8-Nov 19-Oct  

Later 
than 
‘Rex’ 

Similar 
to ‘Rex’ 

Earlier 
than 
‘Rex’ 

Overlap between 
flowering and pollen 
availability? 

Yes 
(CAN sites) No No No Yes No Partial No Yes  Yes Partial No 

Average number of 
nuts per tree (CAN 
sites, 2019-2021) 

42 24 12 4 147 14 114 229 24  High Medium Low 

Average weight of 
nuts per tree (kg) at 
CAN/Aylesbury in 
2021 

0.21 0.16 0.12 0.01 1.00 0.03 0.08 4.40 0.01  High Medium Low 
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Next steps 

In the next few years of the trial, we will continue to gather data on yield and the timing of budburst 
and flowering. Samples will be collected so that nut quality characteristics can be assessed. We also 
aim to carry out observations of blight incidence. 

We plan to follow up the origins of the trees planted as ‘Earnscleugh’ at the North Otago site. 
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Appendices – detailed information for further reference 
 

Appendix 1. Original planting plans at the three sites, with candidates distributed using a randomised 
block layout. In the event, some of the 220 (‘Earnscleugh’), 226 (‘McGregor’) and 228 (‘Gaudion’) 
trees were not available for planting at the North Otago and Canterbury (Charing Cross) sites due to 
poor quality budwood reducing grafting success. Numbers of trees actually planted at each site in 
each year are shown in Table 1 in the main text. Candidates are shown here using their numeric codes 
– see Tables 1 and 6 in the main text for translation to names. 

 

 

  

North Otago Canterbury (Aylesbury)

224 220 x x x x x

223 221 225 227 x x x x x

House 222 227 224 223 225 x 226 220 223 221

227 221 222 220 226 x 225 220 227 x

Older 225 220 223 224 227 221 x 222 223 226 228 Block
walnut trees

226 224 222 223 225 220 222 x 227 224 222 x continues

221 x 228 224 225 224

Track x 221 226 228 x

R 227 223 225 R x 227 223 220 222

221 220 224 226 222 x 221 225 223 x

R R R R R x 225 220 227 221

x 228 228 226 x

x 224 227 221 224

x 222 222 223 x

Canterbury (Charing Cross) x 226 225 220 x

x x x x

Buildings 227 223 226 x x x x

221 224 220 224 x x x

Rex 222 227 228 225 226 225 x

Rex 223 225 221 227 222 223 222

224 226 228 223 221 228 227

220 222 224 225 220

228 220 226 221
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Appendix 2. Further information about screening and the imported varieties. 

 

Initial evaluation of varieties for potential trialling: 

In 2008, a small group of six NZWIG committee members carried out an initial physical and taste 
evaluation of some of the varieties that had potential for trialling. The evaluation included 
‘Earnscleugh’, ‘Kirwee’, ‘Meyric’, ‘Rex’, ‘Serr’ and ‘Vina’ from NZ, along with ‘Chandler’, ‘Fernette’, 
‘Fernor’, ‘Howard’, ‘Lara’, ‘Serr’ and ‘Vina’ nuts imported from Tasmania. The data were analysed by 
researchers from Lincoln University: below we have reproduced the table from their report (Savage 
& Vanhanen 2009) that summarises the results. 

 

 

Pre-import taste-testing:  

The Lincoln University researchers then organised a more formal taste-testing panel to assess the 
varieties listed above. They analysed the data and included the results in the same report as the 
initial evaluation (Savage & Vanhanen 2009). The differences between taste scores were fairly small. 

However, the best of the NZ varieties (averaging taste and after-taste scores) were ‘Earnscleugh’ and 
‘Vina’, followed closely by ‘Kirwee’ and ‘Serr’. Of the imported nuts, ‘Fernette’ was clearly the best, 
followed by ‘Lara’ and then ‘Chandler’ and ‘Howard’. 
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Descriptions of the imported varieties: 

The Californian Walnut Production Manual (Ramos 1998) states: 

“Tulare – A cross of Serr x Tehama, Tulare (UC 67-11) is highly fruitful, with 72% fruitful lateral 
buds. Its leafing date is late, 12 days after that of Payne or 5 days before that of Hartley. Tulare 
is harvested midseason. Its nuts are large, weighing 7.5 g per kernel, and their seal is good. 
Colour is very good, with 86% light-coloured kernels, and crackout 53%. The Tulare tree is 
moderately vigorous and upright in growth. Its pollen-shedding period overlaps its pistallate 
bloom well in most years. Tulare has yielded very well in hedgerows and is replacing Chico in 
new hedgerow plantings. Tulare is a very promising new variety. No acreage data are yet 
available.” 

“Howard – A cross of Pedro x UC 56-224, Howard is precocious and about 90% of its lateral 
buds are fruitful. Its leafing date is late, 16 days after that of Payne. Howard is harvested 
slightly before Hartley. Howard nut size is medium to large (6.6 g per kernel), and nut shape is 
round and smooth with a good seal. Kernel quality has been excellent, with 90 to 95% light-
coloured kernels, and kernel percentage is 49%. Pollenisers such as Cisco are often planted with 
Howard, since Howard does not always shed adequate overlap of pollen during its pistillate 
bloom.” 

We have not found formal descriptions of ‘Lara’ in English at this stage. However, two sources of 
notes from the UK are: 

https://apps.rhs.org.uk/planttrials/TrialReports/Walnut%202015.pdf 

“French cultivar; seedling of American cultivar Payne, selected by Pepinières de Lalanne, Saint-
Maixant, Gironde. Grown in modern French plantations; also planted in other European 
countries. Cultivar recommended for planting in UK in 1990s and one of the main cultivars of 
modern walnut plantations. 

Tree: good habit, making broad spreading tree, but not very vigorous; quite early leafing out; 
lateral bearing; good disease resistance; no sign of disease even in the very wet 2015 season. 
Good, regular crops; reliable and productive.  

Nuts: easily de-husked; medium to quite large, globose shaped nut; well-sealed, well filled nut; 
well flavoured as fresh nut and as dried nut; though possibly not as well flavoured as 
Franquette. 

Season: early 

Pollinated by Franquette, Meylanaise and Ronde de Montignac 

Its good habit, reliable crops and well flavoured nuts make it suitable for the amateur 
gardener.” 

https://www.walnuttrees.co.uk/shop/walnut-fruit-trees/lara 

“French variety, good fruit quality, precocious and highly productivity. Early budbreak and fruit 
ripening. Average vigour, quite upright in habit and lateral bearing make it suitable for 
hedgerow systems (4m x 8m).” 

We assume that the description of ‘Lara’ as ‘early’ is in comparison to ‘Franquette’ (which we in NZ 
consider to be extremely late) as ‘Franquette’ would be a standard variety that UK gardeners would 
be familiar with. 
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Budburst and flowering comparison – between varieties and trials: 

Here we have graphed all the budburst, flowering and pollen-shed timing data that we currently 
have for the imported varieties, along with ‘Rex’ and ‘Meyric’, ‘Serr’ and ‘Franquette’. 

Stars show budburst, solid bars are female flowering period (‘F’) and patterned bars are pollen-shed 
period (‘P’). The colours indicate different data sources: 

Blue – ‘CT05’ – NZWIG cultivar trial planted 2005 

Green – ‘CT11’ – NZWIG cultivar trial planted 2011 (the current report) 

Yellow – ‘LU’ – Lincoln University trial block (1989–1993) 

Red – ‘Cal’ – derived from data in the Californian Walnut Production Manual (Ramos 1998). In 
the USA, budburst and flowering dates are typically stated in terms of “days after ‘Payne’ 
budburst”. As we know the date of ‘Payne’ budburst at the Lincoln University trial block (21 
September), we have added the “days after Payne” time-lapse figures to 21 September, to 
derive an equivalent Southern Hemisphere (Lincoln University) date. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

16-Sep 26-Sep 6-Oct 16-Oct 26-Oct 5-Nov 15-Nov 25-Nov 5-Dec

Rex - LU - F
P

Rex - CT05 - F
P

Rex - CT11 - F
P

Meyric - LU - F
P

Meyric - CT05 - F
P

Meyric - CT11 - F
P

Serr - LU - F
P

Serr - Cal - F
P

Serr - CT05 - F
P

Franquette - LU - F
P

Franquette - Cal - F
P

220-OTA - CT11 - F
P

Tulare - Cal - F
P

Tulare - CT11 - F
P

Howard - Cal - F
P

Howard - CT11 - F
P

Lara - CT11 - F
P

Dates of budburst, flowering and pollen-shed
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Not surprisingly, there is variation in the dates for each walnut variety, depending on the data 
source. The ‘Cal’ data, in particular, look earlier than most of our NZ data. We guess that their hotter 
climate leads to quicker progression of budburst and flowering. 

Of the ‘LU’, ‘CT05’ and ‘CT11’ data, we would expect budburst at Lincoln University to be the earliest, 
followed by the ‘CT05’ data, which is an average from a Springston (Canterbury) orchard (similar 
climate to LU), a Kirwee (Canterbury) orchard (expected to be about a week later) and a Wanaka 
orchard. The ‘CT11’ data would likely be the latest as it is an average of an Otago orchard with two 
Canterbury orchards that would be similar to Kirwee. 

For ‘Howard’ and ‘Tulare’ we have both ‘CT11’ and ‘Cal’ data, and the graph shows a much longer 
period from the start of pollen-shed to the start of female flowering in our trial data than in the 
Californian data. Whether this will change as the trial trees get older (and we are able to make better 
observations based on more flowers and catkins) or whether it is a feature of the cooler climate, we 
currently do not know. 

The pollen-shed timing for ‘Meyric’ in the ‘CT11’ dataset looks rather unlike that in the other two 
datasets. This can be checked as we make further observations during the remainder of the trial. 
Data from the trees planted as ‘Earnscleugh’ on the North Otago orchard (‘220-OTA’) have been 
graphed in the ‘Franquette’ group, showing the very late budburst and flowering. It is currently not 
known whether ‘220-OTA’ could be ‘Franquette’ or perhaps just an unknown seedling. 
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Appendix 3. Detailed steps for processing and display of tree and yield assessment data, designed to 
emphasise the relative performance of the cultivars, rather than the differences between the trial 
sites. This example is for the trunk diameter data, but the same method was used for the other 
assessment metrics. 

 

 

 

1. Trunk diameter in winter 2021 (mm) - each value is an average trunk diameter of all live replicates of each candidate on ech site
220 221 222 223 224 225 226 227 228 Av. for site

North Otago 49.1 34.4 55.6 49.1 75.9 59.1 43.3 58.1 53.1
CAN/Charing Cross 58.6 46.6 43.0 61.3 74.9 49.3 81.8 54.7 58.8
CAN/Aylesbury 100.8 125.1 67.5 98.4 125.8 90.7 132.7 113.9 104.4 106.6
Av. for candidate 69.5 68.7 55.4 69.6 92.2 66.4 88.0 84.6 79.6 74.9

2. Calculate candidate trunk diameter as a ratio to the site average
220 221 222 223 224 225 226 227 228

North Otago 0.93 0.65 1.05 0.92 1.43 1.11 0.82 1.09
CAN/Charing Cross 1.00 0.79 0.73 1.04 1.27 0.84 1.39 0.93
CAN/Aylesbury 0.95 1.17 0.63 0.92 1.18 0.85 1.24 1.07 0.98
Av. for candidate 0.96 0.87 0.80 0.96 1.29 0.93 1.03 1.18 0.96

3. Add coloured shading to indicate significantly higher or lower values; order from best to poorest growth (ratios averaged across sites)
224 227 226 223 220 228 225 221 222

North Otago 1.43 1.09 0.82 0.92 0.93 1.11 0.65 1.05
CAN/Charing Cross 1.27 1.39 1.04 1.00 0.93 0.84 0.79 0.73
CAN/Aylesbury 1.18 1.07 1.24 0.92 0.95 0.98 0.85 1.17 0.63
Av. for candidate 1.29 1.18 1.03 0.96 0.96 0.96 0.93 0.87 0.80

4. Replace ratio values with trunk diameters (mm), retaining coloured shading and ordering (according to the ratios in 3. above)
224 227 226 223 220 228 225 221 222 Av. for site

North Otago 75.9 58.1 43.3 49.1 49.1 59.1 34.4 55.6 53.1
CAN/Charing Cross 74.9 81.8 61.3 58.6 54.7 49.3 46.6 43.0 58.8
CAN/Aylesbury 125.8 113.9 132.7 98.4 100.8 104.4 90.7 125.1 67.5 106.6
Av. for candidate 92.2 84.6 88.0 69.6 69.5 79.6 66.4 68.7 55.4 74.9


