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GROWER SUMMARY

Headline

Vibrant, Flair and EM1764 (Malling Centenary) show great promise for protected strawberry

production in soilless substrates.

Background

Soilless substrate production is becoming more popular in the UK due to the loss of soil
fumigants which control soil borne disease, the increased difficulty in finding clean land for

new plantings and the need to use inputs such as water and nutrients more efficiently.

In many cases, new selections and varieties recently released for commercial production
have not been assessed for their performance in substrate culture under UK conditions.
Providing information on the performance of varieties in substrate culture should help
growers to identify those that best suit their growing system and ultimate market outlet, so

reducing the risk a grower takes when introducing new varieties.

HDC identified a need for a UK grower trial to bring together all the new and promising
varieties on one site where they can be assessed under commercial conditions. Planting
material should be as uniform as possible to enable true comparisons to be made between

varieties.

Results

The following is a summary of the information provided in the ‘SF 128 Full Trial Report’,

available from the HDC.

Varieties included

The varieties selected for inclusion in this project are mainly from European breeding
programmes, which are considered more likely to produce varieties suited to UK production

than those from other continents.

Table 1 lists the varieties, breeding programmes, plant suppliers and plant types used.
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Table 1: Varieties included in the trial

Variety/

Selection Breeder Country Season Plant Type
Vibrant Egztsl(\aﬂ:rlgﬂg UK Early Tray 9 x 7cm
. Goossens Summer tra
Flair Flevoplants BV Netherlands Early 8 x 6.5cm y
Wendy A%écouétggniﬁn Canada Early A+
Anitabis Magnani & Molari Italy Early Tray 9 x
6.5cm
Clery Centro Innovazione Italy Early Tray 9 x 7cm
Varietale (CIV)
Rumba Fresh Forward Netherlands Early A+
EM1764 East Malling UK Mid Tray 7.5x
Research 6.5cm
Figaro Fresh Forward Netherlands Mid Tray 8 x
6.5cm
EM1597 East Malling UK Mid A+
Research
Joly Centro Innovazione Italy Mid Tray 8 x 7cm
Varietale (CIV)
Elsanta 1 Plant Research Netherlands Mid Tray 9 x 7cm
International (PRI)
Elsanta 2 Plant Research Netherlands Mid A+
International (PRI)
Elegance East Malling UK Mid/late Tray 9 x 7cm
Research

Production system

The twelve June-bearing strawberry varieties/selections were planted in new Botanicoir bags

under Spanish tunnels at New Farm Produce’s site at King’s Bromley in Staffordshire. The

trial was located in the centre three beds of a five-bed tunnel, one row of bags per bed, and

was managed in terms of fertigation and agrochemical inputs the same as the surrounding

commercial Elsanta crop. Planting took place on 30 June 2011 (week 26) at a spacing of

eight plants per metre bag (53,328 per hectare); four replicates were planted. The aim was to

use tray plants of all the entries but three varieties, namely Rumba, Wendy and EM1597 were

only available as A+ plants. As a consequence both tray and A+ plants of the control,

Elsanta, were included in the trial.
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Yields

Yield data from the 60-day crop in 2011 and full main crop in 2012 is listed in the Tables 2 and
3.

Table 2: 2011 60-day Fruit Yield data (listed by 50% harvest date)

50% Class 1 Class 1 Berry Size %
Variety harvest Yield Yield % Extra Large  Medium
date (g/plant) (tonnes per Class large 35-45 25-35
hectare) 1 >45 mm mm
Vibrant 22/08/11 233 12.43 92.3 25 58.4 39.1
Flair* 16/09/11 282 15.04 85.8 3.7 46.7 49.6
Anitabis 23/08/11 163 8.69 81.3 11 48.9 50.0
Clery 25/08/11 334 17.81 92.5 0.3 375 62.1
EM1764 02/09/11 440 23.46 96.8 2.2 62.6 35.2
Figaro 04/09/11 294 15.68 88.4 5.6 50.6 43.8
Joly 27/08/11 256 13.65 87.7 4.3 49.6 46.1
Elsanta 1 09/09/11 360 19.20 86.0 2.2 42.7 55.1
Elegance 13/09/11 356 18.98 90.8 1.3 44.8 53.8
A+ plants:
Wendy 22/08/11 176 9.39 78.0 0.0 36.4 63.6
Rumba 28/08/11 347 18.50 94.2 1.8 51.8 46.4
EM1597 31/08/11 242 12.91 94.3 1.6 56.0 42.4
Elsanta 2 03/09/11 201 10.72 83.8 0.6 25.7 73.7

* Flair was planted as a summer tray plant, which delayed fruit production. A true
representation of the performance of Flair will be available from the spring 2012 harvest.

Table 3: 2012 Main crop Fruit Yield data (listed by 50% harvest date)

50% Class 1 Class 1 Berry Size %
Variety harvest Yield Yield % Extra Large  Medium
date (g/plant) (tonnes per Class large 35-45 25-35
hectare) 1 >45 mm mm
m
Vibrant 26/05/12 659 35.14 90 5 62 33
Flair 27/05/12 746 39.78 78 0 34 66
Wendy A+  29/05/12 395 21.06 57 2 39 59
Anitabis 29/05/12 357 19.04 68 4 52 43
Clery 30/05/12 461 24.58 71 1 42 57
EM1764 04/06/12 717 38.24 89 1 51 48
Rumba A+  08/06/12 461 24.58 65 16 54 30
Figaro 08/06/12 347 18.50 68 1 50 49
EM1597 A+ 13/06/12 578 30.82 73 11 54 35
Joly 17/06/12 366 19.52 53 7 55 38
Elsanta 1 17/06/12 435 23.19 48 2 49 48
Elsanta 2 A+ 18/06/12 395 21.06 50 1 47 52
Elegance 19/06/12 535 28.53 68 7 54 39
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The following varieties/selections are of most interest to the industry. Full information on all

varieties can be found in the ‘SF 128 Full Trial Report'.

The plants of Flair used in the trial were summer trays, which delayed fruit production in
year one in comparison to the other plant types used. A true record of Flair’s season is

shown in the main crop pick in 2012.

Vibrant was one of the earliest varieties in trial; the 60-day crop produced a class 1 yield of
233g per plant, which was made-up of 61% large fruit (>35mm) and 92% class 1. The main
crop yield of 659g (class 1) also had a high proportion of large fruit (67% >35mm) and
maintained an excellent 90% class1, despite the cool damp weather experienced at flowering

and fruiting.

Flair, with a similar early season to Vibrant, gave the highest main crop yield (746g/plant) with
a class 1 percentage of 78%. The class 2 consisted mainly of misshapen and small fruit,
suggesting that this percentage could be lowered in a more normal season and if the plants
had been crown thinned to reduce the flower numbers. Flair had on average 8.5 crowns per
plant. The proportion of medium size fruit in the class 1 sample was the highest in trial at 66%,

which would lead to higher picking costs than Vibrant.

As a 60-day plant Clery produced a good class 1 yield of 334g per plant, but of this only

37.8% was large fruit (>35mm). In the main crop year there was more medium (57%) than
large fruit (43%). The 50% harvest date was only slightly later than Vibrant and Flair with
picking commencing at a similar time but the total and class 1 yields achieved were

considerably lower in the main crop season.

In the 60-day season the highest yielding entry was EM1764 (Malling Centenary) with a class
1 yield 22% higher than Elsanta, 64.8% of fruit in the large size category (>35mm) and a high
class 1 percentage of 96.8%. In the main crop year, class 1 yield was good at 717g per plant
with a high class 1 percentage of 89. Like Vibrant the poor weather conditions did not unduly
affect class 1 percentage showing that these varieties reliably produce good quality fruit in such

adverse conditions.

Rumba was of note for producing a high yield of 3479 class 1 per plant from an A+ plant in
the 60-day season, 73% higher than the Elsanta A+ in trial. 53.6% of the fruit fell into the
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large size category (>35mm). Rumba had a significantly higher total and class 1 yield than the
other three cultivars in the A+ trial, whereas Elsanta had significantly smaller berries. In the
main crop year it again produced the highest proportion of large fruit (70%), 16% of which was
extra large (>45mm). Misshapen fruit reduced the class 1 percentage to 65. Class 1 yield was

only moderate and the 50% harvest date was at least a week later than Vibrant and Flair.

Elegance gave a reasonable 60-day class 1 yield of 3569 per plant, very similar to Elsanta. In
the main crop season Elegance produced a class 1 yield of 535g per plant. It is a variety with
quite vigorous growth and under the high feed regime in substrate culture produced very
dense foliage, which hampered pollination and led to a higher percentage of misshapen fruit
that was small in size. However, despite this the class 1 had a good proportion of large fruit
(54%). Elegance would benefit from crown thinning to improve fruit quality. On average, 5.3

crowns per plant were produced.

Fruit quality

The fruit quality records are listed in Table 4 (below).

Table 4: Fruit Quality

External berry Uniformity of Berry
colour berry Skin Appear- Fruit flavour Shelf life Mean
Variety shape firmnes s ance Brix
. = light orange 1 = poor 1 = poor
8 = dark 1= 1 = soft 1 = poor 9= 9= (sugar
wine-red irregular 9 = firm 2 excellent excellent  content)
9 = uniform excellent
Vibrant 7.0 8.0 7.0 8.0 7.0 7.0 7.1
Flair 55 7.0 7.0 7.0 6.5 6.5 7.9
Wendy 7.5 6.0 6.5 5.0 7.0 5.0 6.8
Anitabis 6.5 6.5 7.0 55 3.0 5.0 7.4
Clery 5.0 55 6.0 7.0 7.0 7.5 7.4
EM1764 5.0 8.0 7.5 8.5 7.5 8.0 7.9
Rumba 7.0 6.5 4.5 8.5 6.5 5.5 6.9
Figaro 5.0 7.0 7.0 6.0 7.0 8.5 8.6
Joly 5.0 5.0 6.5 4.5 7.0 7.5 7.7
EM1597 3.5 6.5 5.0 6.0 5.0 6.5 7.2
Elsanta 5.5 3.0 5.5 5.0 7.0 7.5 6.6
Elegance 5.0 7.0 7.5 9.0 6.5 8.0 6.4

In terms of fruit quality EM1764 (Malling Centenary), Elegance and Rumba all stood out for
their exceptionally good appearance. EM1764 (Malling Centenary) scored well in all quality
categories having a uniform conic berry shape, orange-red colour with good shelf life and skin
firmness. In tastings, EM1764 (Malling Centenary) scored well through the season with a mean

5
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Brix reading of 8.4 in year one and 7.9 in the duller conditions experienced in year two.

The high gloss and bright red colour of Rumba gave it a desirable quality in the punnet. In
storage, the berries darkened slightly and bruises became more prominent. Flavour and Brix

levels were similar to Elsanta. Elegance had exceptional storage qualities and performed well in
all other fruit quality assessments.

Vibrant scored well for flavour and texture in most tastings and Brix readings were consistently
higher than Elsanta. The berries were uniformly conic, large in size with a good gloss and a

slightly darker skin colour than Elsanta.

Joly produced a long conic berry with a white elongated neck and reflex calyx. However,
flavour and Brix readings were good and in storage the white neck did colour-up to some

degree. Clery also had a white berry top but this was partially hidden by the calyx.

Anitabis produced long conic fruit with an elongated neck that was found to be susceptible to
splitting; the flesh was also quite soft. Both Anitabis and Wendy were darker in colour than

Elsanta; Wendy also had an irregular shape and fruit from both varieties tasted quite acidic.

Main conclusions

¢ The early season varieties Flair and Vibrant have good potential to perform well in substrate
culture in terms of both fruit yield and fruit quality with the significant financial benefits this

could potentially bring. Both varieties are already commercially available to all growers.

. The early/mid season selection EM1764 (Malling Centenary) produced a higher
class 1 yield than the industry standard, Elsanta, with a high percentage of large berries
making it potentially more cost efficient to harvest. The good fruit quality attributes should
make it a desirable addition to the marketplace. EM1764 (Malling Centenary) is expected to

be available for commercial production in 2013.

. Clery with its early season and Rumba, which produces a high proportion of large
fruit, may not have sufficient yield required for profitable production in high cost UK

production systems.

° To reach their full potential, Elegance with a slightly later season than Elsanta and
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mid season Joly may be better suited to less intensive production systems.
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SCIENCE SECTION

Introduction

Soilless substrate production is becoming more popular in the UK due to the loss of sall
fumigants which control soil borne disease, the increased difficulty in finding clean land for new
plantings each year within easy reach of a holding and the need to use inputs such as water and

nutrients more efficiently as availability and costs continue to increase.

For the industry to make best use of substrate production it requires varieties that are suited to
this method of production. New and near-market selections when grown in substrate could
provide the grower with improvements over the currently recommended varieties through
season extension, productivity, harvest efficiency and/or improvements in fruit quality
characteristics such as berry size, flavour and shelf life. This project offered the opportunity to
trial such varieties on one site and compare the productivity and fruit quality to determine the
value of each to the industry. As plant costs are a major expenditure when establishing a new
plantation, providing information on the performance of varieties in

substrate culture should help growers to identify varieties that best suit their growing system
and ultimate market outlet, so reducing the risk a grower takes when choosing to use new
varieties. As early season varieties are more likely to be grown on high value protected
substrate culture sites where the returns need to be high, the majority of varieties included

in this project have an earlier season than Elsanta.

Elsanta remains the most widely grown June-bearing variety in substrate production but it
does have its limitations. These include producing a high proportion of medium size berries, a
characteristic that leads to higher picking costs. It also has a tendency to produce misshapen
fruit caused by a sensitivity to cool temperatures at flowering. Finding a variety that reliably
produces larger berries with a higher proportion of regular shaped class 1 fruit and an earlier
season than Elsanta would significantly increase profitability without requiring any major

change to current production systems.

There are many breeding programmes worldwide that are investing heavily in the production
and marketing of new varieties; some of these new varieties may be suited to UK substrate
production and its market place. European breeding programmes are more likely to produce

varieties suited to UK growing conditions but programmes further a-field should not be
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overlooked. If this is the case then the UK grower should be made aware of these new
varieties as early as possible and have the opportunity to utilise them to maintain or improve
profitability and on a wider scale to maintain or increase the quantity of British produced
strawberries. The introduction of new varieties into the market place can in itself lead to an

increase in demand.

Selection of varieties for inclusion in trial is crucial to the success of the project. If a grower
likes a variety seen in trial they should be able to buy reasonable quantities of plants to fruit on
their sites soon after the trial results are available. Any delay could see the results forgotten or
interest quickly superseded by newer varieties. Determining the most promising varieties that
are not exclusive to grower groups and that will be readily available when the trial finishes is an

aspect that requires careful planning.

2.0 Varieties and numbered selections included

The varieties selected for inclusion in this project were mainly from European breeding
programmes, which are considered more likely to produce varieties suited to UK production
than those from other continents.

Table 5 lists the varieties, breeding programmes, plant suppliers and plant types used.

Table 5: Varieties and numbered selections included in the trial

Variety/
Selection Breeder Country Season Plant Type
. East Malling
Vibrant Research UK Early Tray 9 x 7cm
. Goossens Summer tray
Flair Flevoplants BV Netherlands Early 8 x 6.5cm
Agriculture & Agri
Wendy Food Canada Canada Early A+
(AAFC)
Anitabis Magnani & Molari Ital Earl Tray 9 x
g y y 6.5cm
Centro Innovazione
Clery Varietale (CIV) Italy Early Tray 9 x 7cm
Rumba Fresh Forward Netherlands Early A+
EM1764 East Malling UK Mid Tray 7.5x
Research 6.5cm
Figaro Fresh Forward Netherlands Mid Tray 8 x
6.5cm
EM1597 East Malling UK Mid A+
Research
Centro Innovazione .
Joly Varietale (CIV) Italy Mid Tray 8 x 7cm
Plant Research .
Elsanta 1 Netherlands Mid Tray 9 x 7cm

International (PRI)
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Plant Research

Elsanta 2 International (PRI) Netherlands
East Malling
Elegance Research UK

Mid

Mid/late

A+

Tray 9 x 7cm

3.0 Trial site details

New Farm Produce hosted the trial on their King’s Bromley site in Staffordshire. Particular thanks

are extended to Stephen McGuffie of New Farm Produce for his support with the project. The

trial was conducted within a commercial Elsanta tray plant crop planted in coir substrate at the

same time as the trial. The trial was sited in the middle 3 beds of a 5-bed tunnel in the centre of

the tunnel; the beds ran north to south. Each bed had a single row of bags placed on it with the

bags held just clear of the bed to allow them to drain freely. Truss and leaf supports were

supplied. Fertigation was supplied to each bag. The crop and trial were protected by Spanish

tunnels, which remained skinned for the duration of the trial.

4.0 Production details

Planting date: 30 June 2011, week 26 each (Flair planted 5 July).

Post planting: Trial and crop misted for 14 days post planting to aid establishment.

Protection: The trial remained skinned throughout its two-year duration. In 2012 the

tunnel ends were closed from January until fruiting began and a layer of fleece covered the

trial from 27 January to 6 April.

Fertigation: 4 drippers per metre bag.

Drip rate: 6.0 litres/hour per metre bag.

Feed regime: Elsanta feed regime.

Years 1 & 2 feed/1000 litres: Starter
Calcium N 45 kg
Ammonium N 50
Iron EDTA (13%Fe) 1500 g
Iron EDDHA (7%) 1000 ¢
MKP 17 kg
Pot N 35 kg

(c) 2012 Agriculture and Horticulture Development Board. All rights reserved.
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1500 g
1000 g
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35 kg
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Mn Sulphate (32%) 350 ¢ 400 g

Zinc Sulphate (23%) 275 ¢ 275 ¢
Solubor (21%) 40 g 45 g
Cu Sulphate (25.5%) 30 g 35¢g
Sodium Molybdate 12 g 13 g
Manganese EDTA 0Og 600 g

Nitric acid used to pre dose water to pH 6.0
Final feed pH set from 02/08/11

Returned to starter feed from end of cropping

EC average: Establishment = 1.8. Harvest =1.5
Run-off: 5-15%

Substrate pH:  5.5-6.0

Substrate moisture:  Establishment 55-65%. Fruiting 45-70% according to crop load and

temperatures.

Temperature: Tiny-Tag recorder placed in tunnel on 2 July 2011. Average 24-hour

temperature records available on request. From this data Growing

Degree Hours (GDH) were calculated (Appendix 10.3)

Agrochemical input: As for the surrounding commercial Elsanta crop.

Runners cut: Twice during the two harvest periods.

Leaf removal: Mildewed leaves were removed in year 1 on 30 September 2011.

Year 1 harvest: 8 August to 10 October 2011 (10 weeks).

Year 2 harvest: 14 May to 9 July 2012 (8 weeks).

Harvest frequency: Picked 3 times a week for the majority of harvest.

Plant assessments:

Plant vigour score (1 = poor, 5 = very vigorous)
11
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Plant habit description

Runner production (score 1 = none, 5 prolific)

Truss number (counted)

Incidence of powdery mildew (Podosphaera aphanis) on leaves score (1

= none, 5 very high)

Fruit yield: Recorded in the berry size categories: Class 1 (>45mm extra large; large
35-45mm; medium 25-35mm); Class 2 (<25mm and misshapes) at each

of the harvest dates.

Fruit quality assessments were made on at least four dates during the two harvests for:
(Appendix 10.1) External berry colour score (1 =light orange; 8 = dark wine red)
Berry appearance score (1 = unattractive; 9 = attractive)
Berry shape (score 1-9)
Berry shape uniformity score (1 = irregular; 9 = uniform)
Skin firmness score (1 = soft; 9 = firm)
Shelf life score, 7 days @ 3-6 deg C (1 = poor; 9 = excellent)
Flavour score (1 =poor; 9 = excellent)

Brix readings on 3 berries on at least 4 dates during peak harvest.

Photographs: Plants pre and post planting.

(Appendix 10.2) Plants at the flowering stage.

Year 1 plants in fruit. Year 2 plants in fruit.

Six berries per variety at 3 dates during harvest. Berry sections.

Fruit fresh picked versus post cold storage.

Flower mapping: The most promising varieties identified following the 60-day harvest were
(Appendix 10.3) flower mapped in January 2012. Results with comments are supplied
in Appendix 10.3.

Tray plants of all varieties were ordered for trial in December 2010. However, at this time
three varieties namely Rumba, Wendy and EM1597, were available only as A+ plants. It was
decided to include these varieties in the trial with an A+ Elsanta control being substituted for
the Sonata control referred to in the project proposal. Delivery of plants occurred in early 2011

except for Flair. All delivered plants were packed and cold stored at -2°C until planting on 30

(c) 2012 Agriculture and Horticulture Development Board. All rights reserved.
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June. The tray plants were removed from cold store and kept in a cool dark storage area 4

days prior to planting; the A+ plants were removed

from cold store 2 days prior to planting. All plants were measured and photographed before

planting.

Flair summer tray plants were delivered on 4 July. They had thawed in transit and were planted

on 5 July. The summer tray plants were produced from bare-root cold-store plants planted into

8 x 6.5cm cells in March 2011. Therefore the first year fruit yields and harvest profile for Flair

will not be directly comparable to the results produced from the 2010 standard tray plants used

in trial.

5.0 Trial design

Trial type: Substrate production in coir bags with fertigation under Spanish tunnel.
Trial design: Randomised block using 4 replicates.

Varieties: 11 new and near-market varieties/selections as detailed in Table 1.
Plant types: 8 varieties as tray plants, where tray plants where not available 3

varieties were supplied as A+ plants, see Table 1.

Trial controls: Elsanta tray plants and Elsanta A+ plants.

Plot size: 16 plants per plot and replicate, 64 plants in total per variety.

Plant spacing: 8 plants per metre bag, 2 bags per plot.

Plants/hectare: 53,328

Substrate bags: New Botanicoir white standard stock 1-12mm grade, length one metre.

Pre-wetted for 4 days prior to planting.

Statistical analysis: Fruit yields were analysed in both harvest years by statistician Dr David

Simpson, EMR (see appendix 10.4 and 10.5 for statistical reports)

6.0 Trial results and data collected

(c) 2012 Agriculture and Horticulture Development Board. All rights reserved.
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The trial established well in 2011 with few plant losses except in variety Figaro where 23.5% of
plants died prior to harvest (Table 6). Most of the deaths occurred soon after planting and were
spread across the four replicates, which suggests that this was not related to the coir substrate
used in the trial as the roots had not grown out of the root ball into the substrate. Subsequent
visual examination of the Figaro plants found evidence of crown rot (Phytophthora cactorum)

infection. By harvest 2012 only 31% of the Figaro plants remained

and of the remaining plants many had reduced vigour. Therefore it has not been possible to

show the true potential of Figaro in this trial due to disease.

Winter 2011/12 was not exceptionally cold. In the trial tunnel, average 24 hour temperatures
dropped below zero for four consecutive days (down to -2°C) and on 3 and 4 February down to
a 48 hour average of -1.25°C. Sharp outdoor frosts in March on two nights caused frost
damage to the early flowers of Anitabis despite the plants being tunnelled and fleeced. Vibrant,
Flair and Clery were also flowering at this time but did not suffer any visible

damage to the flowers. However, Clery and to a lesser extent Flair, suffered from misshapen
fruit in the main crop harvest, though Vibrant did not. From the 9 - 13 March temperatures then
fell back again. Elsanta started flowering in late March/early April. The average 24-hour
temperature dropped to 6.4°C with a couple of frosts on 4 April. With the exception of 22-30
May when temperatures were at their highest for the year (22.9C average 24-hour) the weather
remained relatively cool and wet with low levels of sunshine, and continued so through the main

crop harvest, which began on 14 May and finished on 9 July.

The cold wet weather affected fruit quality more in some varieties than others. Elsanta, which is
particularly sensitive to cold at flowering, suffered from a higher than normal class 2 grade-out
due to misshapen fruit, whereas the fruit shape in Vibrant and EM1764 (Malling Centenary)
were not affected. The wet weather increased humidity levels and led to higher than normal
levels of Botrytis, whilst the low light levels delayed ripening in some varieties and lowered Brix

levels.

Being in the middle of a commercial Elsanta crop, the trial received a standard Elsanta
substrate feed and water regime. This suited some of the less vigorous varieties in trial such as
Clery, Rumba and Vibrant but the more vigorous varieties such as Anitabis, Elegance, Joly and
Wendy would probably have performed better in terms of yield, fruit size and class

1 percentage on a lower feed regime and maybe in the soil. This will be considered when

looking at the final yield data.
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6.1 Plant Characteristics

Table 6 lists details of plant characteristics for each variety.

Anitabis, Wendy, EM1764, Joly and Elegance had very vigorous dense leaf growth and
therefore will be considered first.

Anitabis produced a very tall plant with its flowers held within the dense foliage. Despite this
and fleece cover, the first open flowers in mid March were damaged by frost. The other early
varieties Clery, Flair and Vibrant, which were also flowering at the same

time as Anitabis were not affected. Anitabis displayed some leaf distortion and also suffered
from tip burn. Although, Anitabis did not have a high crown count so may not have benefited
from crown thinning, the dense foliage indicated that it may be more suited to a lower feed

regime when grown in substrate culture than the standard Elsanta feed it received in trial.

Wendy had thin, short trusses with tall foliage, which began to yellow before the end of harvest.
The flowers were held in or level with the foliage. With an average crown number of
3.96, Wendy would probably have benefited from crown thinning and/or a lower feed regime as

the fruit held in the dense foliage had a high percentage of misshape.

EM1764 (Malling Centenary) produced large, upright, tall plants with an open habit and
glossy, dark green foliage. The leaves were small and the foliage dense. Flower mapping
showed that on average, the plants had 23.5 trusses with some branched crowns. The plants
may have benefited from crown thinning to improve the plant habit and yield, though the fruit

produced was of a good size and shape.

Table 6: Plant characteristics

Plant vigour Runner Average Powdery
Variety % Establish- production crown mildew
ment in 2011 1=low 1=none number per 1 =none
S = very 5 = prolific plant 5 = high
vigorous incidence
Vibrant 100 3.0 3.0 2.35 0
Flair 100 3.5 3.5 5.61 3.5
Wendy 100 4.5 3.0 3.96 2.5
Anitabis 100 4.5 4.0 2.74 1.0
Clery 100 3.5 3.5 3.59 1.0
EM1764 100 4.5 3.5 4.75 1.0
Rumba 100 3.5 2.5 2.31 0
Figaro 76.5 3.0 15 2.30 0
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EM1597 100 4.0 2.5 4.28 2.5

Joly 100 4.5 4.5 4.77 2.0
Elsanta 1 98.4 3.0 2.0 2.27 2.5
Elsanta 2 96.8 3.0 2.0 1.95 2.5
Elegance 98.4 4.0 3.0 4.77 3.0

Joly had large dark green matt leaves; the high leaf density appeared to make it more
susceptible to white fly than the other varieties in trial. The flowers were held level with the
foliage. Flower mapping (Appendix 10.3) showed that Joly had on average 5 crowns with 2
trusses per crown (much lower than for Elsanta), giving 11.3 trusses per plant. However, in
replicate 4 the plants were all crown thinned over-winter to 3 per plant and this produced a
higher yield and better class 1 percentage with more fruit in the large size category (35-

45mm) than the plants that were not thinned.

Elegance plants were tall with small leaves. Flower mapping over-winter showed that on
average there were 25 trusses per plant so it would have benefited from crown thinning. The
dense foliage Elegance produced in substrate on an Elsanta feed, led to a lower than
expected class 1 percentage and berry size, both would have been improved if the foliage

had been less dense. Mildew may also have been easier to control.

EM1597 had good vigour and 4.28 crowns per plant. Crown thinning when grown in

substrate would be beneficial to reduce the dense foliage and improve the yield.

Vibrant produced the longest trusses and had good upright yet sparse foliage growth.
Flowers were large, bold and held well above the foliage, which led to a high class 1
percentage despite low temperatures at flowering and a good fruit display well clear of the
leaf. With on average 11.7 trusses per plant, Vibrant produced a well-balanced plant in

substrate culture.

Flair had an open habit with tall leaves, reasonably long trusses, good fruit display and
moderate plant vigour. High crown and truss numbers of 32 trusses per plant in trial show

that crown thinning is essential to producing a good quality fruit.

Clery had similar plant vigour to Elsanta with flowers held just below the foliage. On average, 21
trusses were produced per plant. In replicate 4 plants were crown thinned to 3 crowns per plant,

which improved the class 1 percentage and fruit yield.
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Rumba produced large crowns which extended proud of the substrate. On average 13
trusses per plant were produced from 2.31 crowns per plant. No crown thinning was

considered necessary for this variety.

Anitabis, Clery, Flair, Joly and EM1764 (Malling Centenary) produced reasonably high runner
numbers, whereas Rumba, Figaro, EM1597 and Elsanta were much less prolific runner

producers.

6.2 Disease

Powdery mildew (Podosphaera aphanis) was observed on the foliage of Elegance and Flair to a
greater degree than on Elsanta. Mildew was also seen on the fruit of Elegance, Flair and Rumba
towards the end of the harvest period, so they may benefit from a more intensive spray
programme than Elsanta was receiving. Figaro, Rumba and Vibrant did not show any mildew
symptoms on the foliage though mildew was noted on the fruit of Rumba. Of the other varieties
some mildew was noted on the foliage at the end of harvest but it was not observed on the

harvested fruit.

The Figaro plants supplied for the trial suffered badly from crown rot (Phytophthora

cactorum). No other disease problems were noted in trial.

6.3 2011 Yield Results

Despite high temperatures post planting in 2011, the trial established well with the first year,
with harvest commencing on the 8 August 2011. Harvest continued until 10 October. Weather
conditions in early autumn were favourable, which enabled all fruit that was produced to be
harvested. The trial started to crop 39 days after planting. Class 1 fruit

>25mm was weighed into three size categories: medium 25-35mm, large 35-45mm and extra
large >45mm, and the class 2 fruit consisting mainly of small (<25mm) and misshapen fruit

was also recorded.

Table 7 lists the year 1 yield data gathered and Figures 1 and 2 illustrate class 1 yield data for
tray plants and 60-day plants. The tray plant data and statistics analysed separated from the
A+ plants (Appendix 10.4). Of the four replicates in the trial, replicate 4 produced the least

consistent data but has been included in the analysis for completeness. The Elsanta tray plant

17

(c) 2012 Agriculture and Horticulture Development Board. All rights reserved.



control produced an average class 1 yield of 360g per plant, equivalent to 19.2 tonnes per

hectare, which was very similar to that achieved by the surrounding commercial Elsanta tray

plant crop. The Elsanta A+ plants gave a moderate class 1 yield of 201g per plant (10.72 t/ha)

with a high percentage of medium size fruit in the sample. The class 1 percentage for both plant

types was reduced due to the high proportion of misshapen fruit in the samples, which can be

expected from Elsanta.

Table 7: 2011 first year Fruit Yield data (listed by50% harvest date)

50% Total Class1 Class1 Berry Size %
Variety  harvest yield Yield yield % Extra Large Medium
date (Class1 (g/plant) asa% Class large 35-45  25-35
+ Class of 1 45 mm mm mm
2) Elsanta
g/plant yield
Tray plants:
Vibrant  22/08/11 252 233 65 92.3 2.5 58.4 39.1
Flair* 16/09/11 329 282 78 85.8 3.7 46.7 49.6
Anitabis  23/08/11 200 163 45 81.3 11 48.9 50.0
Clery 25/08/11 361 334 93 92.5 0.3 375 62.1
EM1764 02/0911 454 440 122 96.8 2.2 62.6 35.2
Figaro  04/09/11 333 294 82 88.4 5.6 50.6 43.8
Joly 27/08/11 291 256 71 87.7 4.3 49.6 46.1
Elsantal 09/09/11 420 360 0 86.0 2.2 42.7 55.1
Elegance 13/09/11 392 356 99 90.8 1.3 44.8 53.8
LSD 0.05 46.03 41.03 4.074 5.876
A+ plants:
Wendy  22/08/11 226 176 88 78.0 0.0 36.4 63.6
Rumba  28/08/11 368 347 173 94.2 1.8 51.8 46.4
EM1597 31/08/11 256 242 120 94.3 1.6 56.0 42.4
Elsanta 2 03/09/11 239 201 0 83.8 0.6 25.7 73.7
LSD 0.05 55.20 60.86 8.64 7.24

* Flair was planted as a summer tray plant, which delayed fruit production. A true
representation of the performance of Flair is given in the 2012 main crop harvest data.

The tray plant results show that EM1764 (Malling Centenary) achieved the highest class 1

yield, 22% higher than that of Elsanta. The class 1 percentage was excellent at 96.8% and
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EM1764 (Malling Centenary) had the highest proportion of large fruit of all varieties in trial. The
results were consistent over the four trial replicates. In the tray plant trial, EM1764 (Malling
Centenary) had a significantly higher class 1 yield and class 1 percentage than all other

cultivars in trial.

Elegance also produced a good 60-day yield of 356¢g class 1 per plant similar to that of

Elsanta, as was the fruit size. It was the latest cropping variety in trial.

Vibrant, Anitabis and Clery reached 50% harvest at least 14 days before Elsanta. The yield of
Vibrant though less than Clery was made-up of a high percentage (61%) of large fruit (>35mm)
with a class 1 percentage of 92, whereas only 37.5% of Clery fruit fell into the large size
category. Statistically Clery had significantly smaller berries than all other

varieties in trial. Anitabis produced the lowest 60-day yield (45% that of Elsanta) with a low
class 1 percentage of 81.3 due to misshapen fruit in the sample. However, Anitabis fruit size
was good with 48.9% large fruit. In the tray plant trial, Anitabis had a significantly lower total

yield, classl yield and class 1 percentage than all other varieties in trial.

Figure 1: 60-day Yield — Tray plants

Figaro and Joly had good size fruit but only 82% and 71% of the yield of Elsanta respectively.
Less than 90% of the fruit fell into the class1 category due to misshapen fruit in the samples of
both varieties. As only summer tray plants of Flair were available for trial the cropping was

later than the other varieties due to the plant used and yields only moderate.

Rumba was of note for producing a high class 1 yield of 3479 per plant from an A+ plant,
73% higher than the Elsanta A+ in trial. 51.8% of the fruit fell into the large size category.
Rumba had a significantly higher total and class 1 yield than the other three varieties in the A+

trial, whereas Elsanta had significantly smaller berries.

The A+ Wendy plants produced a low yield of mainly medium size fruit (25-35mm) with
many misshapen and small fruit being graded out. EM1597 was notable for its good fruit
size (56% 35-45mm) and 20% higher yield than Elsanta.

Figure 2: 60-day Yield — Bare-root cold store plants

6.4 2012 Main crop yield
19
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The trial over-wintered under enclosed Spanish tunnels and in 2012 the main crop harvest

commenced on the 14 May with the final pick occurring on 9 August.

Table 8 shows the year 2 yield data. Figure 3 illustrates total and class 1 yield profiles. Figure 4
illustrates berry size categories for class 1 yields. The 50% harvest date is listed so that the
season of each of the varieties can be compared to Elsanta. There were four replicates in trial
but only data from the first three replicates were statistically analysed and listed. Replicate 4
had plants removed over-winter for flower counts and crowns thinned to 3 per plant. Therefore

this replicate, though harvested and recorded, is not included in the results.

Of the three replicates in the trial, relatively consistent results were produced between these
replicates except for variety Figaro. This is most likely due to the weakening of the remaining
plants in trial due to varying degrees of crown rot infection (Phytophthora cactorum). The
Elsanta tray plant control produced an average total yield of 902g and 435g class 1 per plant,
equivalent to 23.2 tonnes class 1 per hectare, which was very similar to that achieved by the
surrounding commercial Elsanta tray plant crop. The Elsanta A+ plants gave a more moderate
total yield of 787g and 395g class 1 per plant (21.06 t/ha). Fruit size was equally split between

medium (25-35mm) and large (>35mm).

The total yield for Elsanta was average for year 2 Elsanta but the class 1 percentage was
lower than expected at 50%. This reflects the exceptionally cold, wet weather and low light
levels experienced at flowering and fruiting, causing very vegetative plant growth, high levels

of Botrytis, increased numbers of misshapen fruits and lower than normal Brix levels.

The weather conditions may also have affected some of the class 1 yields of the other
varieties in trial. However, Vibrant and EM1764 (Malling Centenary) were of note for
maintaining high class 1 percentages of 90 and 89 respectively, so were little affected by
the unseasonal weather, making these varieties a more reliable choice under such adverse

conditions.

Table 8: 2012 Main crop Fruit Yield data (listed by 50% harvest date)

50% Total Class1l Class1 Berry Size %
Variety harvest yield Yield yield % Extra Large Medium
date (Class (g/plant) asa% Class large 35-45 25-35
1+C2 of 1 >45 mm mm
g/plant Elsanta mm
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Vibrant 26/05/12 734 659 152 90 5 62 33
Flair 27/05/12 959 746 172 78 0 34 66
Wendy A+ 29/05/12 679 395 91 57 2 39 59
Anitabis 29/05/12 523 357 82 68 4 52 43
Clery 30/05/12 643 461 106 71 1 42 57
EM1764  04/06/12 804 717 165 89 1 51 48
Rumba A+ 08/06/12 703 461 106 65 16 54 30
Figaro 08/06/12 496 347 80 68 1 50 49
EM1597 A+ 13/06/12 786 578 133 73 11 54 35
Joly 17/06/12 686 366 84 53 7 55 38
Elsantal 17/06/12 902 435 100 48 2 49 48
Elsanta2 A+ 18/06/12 787 395 50 1 47 52
Elegance  19/06/12 790 535 123 68 7 54 39
LSD 0.05 168.2 153.7 9.6 4.9 12.03

Vibrant was one of the earliest varieties in trial; it gave a good class 1 yield of 659g per plant
with a high proportion of large fruit (67% >35mm). Flair, with a similar early season to
Vibrant, gave the highest yields with a class 1 percentage of 78%. The class 2 consisted
mainly of misshapen and small fruit, suggesting that this percentage could be higher in a
more normal season and if the plants had been crown thinned to reduce the flower

numbers. The proportion of medium size fruit in the class 1 sample was the lowest in trial at

33%, which would lead to higher picking costs than Vibrant.

Anitabis had an early season but much lower total and class 1 yields than Elsanta. Fruit
size was good (56% >35mm) and many of the misshapen fruit also fell into the higher size

category.

Wendy also had an early season though total and class 1 yields were low and a high

proportion of medium (25-35mm) size fruit (59%) was produced.

Clery produced more medium (57%) than large fruit (43%). The 50% harvest date was only
slightly later than Vibrant and Flair with picking commencing at a similar time but the total and

class 1 yields achieved were considerably lower in the main crop season.

M1764 (Malling Centenary) had a good main crop class 1 yield of 717g per plant with a high
class 1 percentage of 89. Like Vibrant the poor weather conditions did not unduly affect class

1 percentage. 51% of the fruit fell into the large fruit size category (>35mm).

Rumba produced the highest proportion of large fruit (70%), 16% of which was extra large
(>45mm), though misshapen cat-nosed fruit reduced the class 1 percentage to 65. Class 1

yield was only moderate and the 50% harvest date was at least a week later than Vibrant and
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Flair.

Figaro did not show its true potential in trial due to disease problems that killed many plants

and weakened those that remained in trial. The yield data therefore is not representative of the

variety.

EM1597 had a similar season to Elsanta but a lower total yield (786¢g) though the class 1 fruit

produced was higher (578g) and fruit size was very good (65% large with 11% of this in the

extra large category >45mm).

Joly produced lower total and class 1 yields than Elsanta; fruit shape was irregular, which

lowered the class 1 percentage to just 53. Joly had a season very similar to that of Elsanta.

Elegance gave a reasonable total yield of 790g per plant but class 1 was lower than
expected at 68%. However, despite this the class 1 had a good proportion of large fruit
(54%).

6.5 Main crop picking profile

Figure 5 illustrates the spread of picking season for all varieties in the trial.

With the cool weather conditions the spread of pick was much more elongated
than in a normal season. The pick dates for Elsanta were as a result much later
than expected, though some of the other varieties may not have been affected as

much as Elsanta, so appear much earlier in this trial.

Vibrant, Flair and Clery started pick ahead of the other varieties in trial but their 50%
pick date was similar to Anitabis and Wendy. Wendy had a very concentrated
picking period. Elegance was the latest variety in trial for both first pick date and
peak pick. All other varieties started to pick on much the same date but EM1764
(Malling Centenary) rapidly came to its peak harvest date before the others. Rumba
and Figaro were not far behind but Elsanta and Joly took 3 weeks to reach their

peak. Rumba had a more concentrated picking window than Elsanta.

Many of the early varieties showed the potential to take a double crop in the main crop
season. By the end of harvest new trusses were being expressed and ripe fruit had

already developed on Anitabis, Clery, Rumba and Vibrant. The lower temperatures in
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spring had stimulated early flower initiation so almost giving a continuous everbearing
production cycle to these June-bearing varieties. Clery and Vibrant are noted for their

capacity to double crop in the second fruiting year.

Figure 5: Main crop picking periods
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6.6 Fruit Quality

Fruit quality including Brix readings were assessed on at least four dates during
each harvest. Shelf-life was assessed on three dates after 7 days in cold store.
Photographs were taken of the fruit on the plant, in the punnet, sliced and post cold
storage (Appendix 10.2). The mean variety scores for each assessment are listed
in Table 9.

In 2012 Brix readings were significantly lower than in 2011 due to the low sunlight
levels. Elsanta gave an average Brix of 8.0 in 2011 whereas in 2012 it only averaged

6.6. There was also a tendency for many of the earlier fruit to display a white neck.
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This may have been typical of the variety but could also be associated with the low

lights levels experienced this season.

Elegance, Rumba, Wendy and Elsanta all produced Brix readings below 7.0 in 2012;
flavour was sweet but quite watery at most of the early picks. Figaro had a
consistently higher Brix than all other varieties in trial and tasted pleasantly sweet
through the season. EM1764 (Malling Centenary) and Joly also had good flavour with
reasonably good Brix levels for the season. Vibrant developed a good acid to sweet

balance and had a juicy texture. It was scored as the best tasting variety in trial at the

Open Day held on 6 June 2012.

Table 9: Fruit Quality

External Uniformity Berry
berry colour of berry Skin appear Fruit Shelf life Mean
Variety shape irmnes s | ance flavour Brix
1 = light orange 1 = poor
8 = dark 1= 1=soft |1=poor |[1=poor 9= (sugar
wine-red irregular 9=firm | 9= 9= excellent content)
9 = uniform excellent  |excellent
Vibrant 7.0 8.0 7.0 8.0 7.0 7.0 7.1
lair 5.5 7.0 7.0 7.0 6.5 6.5 7.9
endy 7.5 6.0 6.5 5.0 7.0 5.0 6.8
nitabis 6.5 6.5 7.0 5.5 3.0 5.0 7.4
lery 5.0 5.5 6.0 7.0 7.0 7.5 7.4
M1764 5.0 8.0 7.5 8.5 7.5 8.0 7.9
umba 7.0 6.5 4.5 8.5 6.5 55 6.9
igaro 5.0 7.0 7.0 6.0 7.0 8.5 8.6
ply 5.0 5.0 6.5 4.5 7.0 7.5 7.7
M1597 3.5 6.5 5.0 6.0 5.0 6.5 7.2
Isanta 55 3.0 5.5 5.0 7.0 7.5 6.6
legance 5.0 7.0 7.5 9.0 6.5 8.0 6.4

Elegance, Rumba and EM1764 (Malling Centenary) stood out for their exceptionally good

fruit appearance. Elegance had good overall berry colour with glossy skin and good berry

firmness with an excellent shelf life, keeping its colour and firmness exceptionally well during

storage. Taste was weak (similar to Elsanta) and the texture quite crunchy. EM1764 (Malling

Centenary) scored well in all quality categories having a uniform conic berry shape, orange-red

uniformly coloured berry with good shelf life and skin firmness. In tastings it achieved higher

than average scores for flavour through the season with a mean Brix reading of 7.9.

The high gloss and bright red colour of Rumba gave it a desirable appearance in the punnet.
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The skin strength was slightly softer than Elsanta. In storage the berries darkened slightly and
bruises became more prominent. Like Elsanta flavour was sweet but watery at most of the

early picks with Brix readings only slightly higher than Elsanta at 6.9%.

Vibrant scored well for flavour having a good acid to sweet balance and juicy texture at most
tastings and Brix readings were variable averaging 7.1%. At the 2012 Open Day in early June
in blind tasting, Vibrant was selected as the best tasting variety in trial. In shelf life tests, after 7
days at 2-3°C the berries darkened in colour. It was noted that the berries retained their petals
in 2012 whereas in 2011 this was not seen. The berries of Vibrant were uniformly conic in
shape with hardly any misshapes, large in size with a good gloss and a slightly darker skin

colour than Elsanta.

Flair had a long pointed conic fruit with good gloss and a bright orange-red colour. The
berries were firm in texture with a good skin strength and reasonable shelf life, though
bruises did become more prominent in storage. Brix readings averaged 7.9, which was

good for the 2012 season. Taste was sweet but watery with a crunchy texture.

Joly produced a long conic berry with a white elongated neck in both the 2011 and 2012
seasons and had a reflex calyx. Many of the fruits suffered from severe splitting on the neck
down from the calyx and many of the larger berries had an irregular shape. Flavour was
pleasantly sweet with a good texture. Brix readings were relatively good. In storage the white
neck did colour-up to some degree. Clery also had a white berry top but this was partially
hidden by the calyx. The berries were long conic, reasonably firm with a light orange/red
colour but sometimes dry texture. Brix levels were better than Elsanta, though taste was quite

weak like Elsanta. Shelf life was fine.

Anitabis also produced long conic fruit with an elongated neck that was found to be
susceptible to splitting; the flesh was also quite soft. Both Anitabis and Wendy were darker in
colour than Elsanta and did not store very well, Wendy darkening quite quickly and both
showing wet bruises. Wendy also had an irregular shape and both varieties tasted quite acidic.
Anitabis had a dry texture and was least liked in tastings, though its average Brix

was higher than Elsanta.

Figaro produced very firm, conic berries with a good shelf life, retaining its orange/red colour in

storage. Flavour was consistently sweet and the Brix readings consistently high.

25

(c) 2012 Agriculture and Horticulture Development Board. All rights reserved.



EM1597 had a translucent colour, globose berry shape and similar skin strength to Elsanta,
though shelf life was quite poor with any bruising becoming more conspicuous. The fruit had a

good size but weak flavour, though little if any acidity was present.

7.0 Discussion

After a challenging season for weather in 2012 a number of promising varieties have been
identified for production in coir substrate culture. Others were either adversely affected by the
weather conditions, did not suit substrate culture and/or did not have the desired attributes to

compete favourably in the field or market place with the industry standard Elsanta.

Following the 2011 year 1 results, it was reported that earliness would be the key to
determining the success of many of the varieties in UK production and whether they would
have the potential to produce improved returns to the grower. The project’s first and second
year results show that of the early varieties in trial, Flair and Vibrant have good potential for

success in early UK production and EM1764 (Malling Centenary) in mid season production.

Vibrant has the advantage of producing a high proportion of large fruit (67% >35mm) with a
very good class 1 percentage (90%) even in adverse weather conditions such as in 2012. It is
sufficiently earlier than Elsanta to give a good competitive advantage to the growers that adopt
the variety. Vibrant showed it has the potential to give a good main crop class 1 yield of 659¢g
per plant. These characteristics would benefit growers by decreasing picking costs due to the
large berry size and high class 1 percentage, whilst giving growers an opportunity to start
cropping earlier in the spring with the significant financial benefits that this could potentially
bring. Fruit was displayed on long trusses making it easy to pick. Eating qualities were good in
both seasons but as with all early varieties in 2012, it would have benefited from higher light
levels to increase the Brix readings. The fruit does have the tendency to darken in colour if left
on the plant or in storage but as an early season variety this should not be a problem as picking

and moving fruit is a priority when fruit is in short supply at the start of the season.

Flair was at a disadvantage in the 2011 season as summer tray plants were used to establish
it. These are not ideal for cropping in the year of planting. In the main crop harvest, Flair
produced a high vyield of class 1 fruit (746g per plant) with good quality attributes and
reasonably good flavour. However, in this trial the high proportion of medium size fruit (66% 25-
35mm) could lead to increased picking costs. This may be overcome by adjusting the
husbandry to limit the number of crowns per plant without unduly affecting yield. Flair's big
advantage is its early season production, which will capture the higher fruit prices at the start of
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the season.

Of the mid-season varieties, EM1764 (Malling Centenary) performed best in both seasons
(as a tray plant). The 2011 harvest produced a class 1 yield 22% higher than Elsanta and main
crop yield 65% higher than Elsanta. The proportion of large fruit (35-45mm) produced was high
at 62.6% in 2011 and 52% in 2012 and the class 1 percentage was also high at 89%+. EM1764
(Malling Centenary) also displayed good fruit quality and storage characteristics and with its
well-liked flavour, should be suited to supermarket sales. The plants displayed vigorous, leafy
growth in coir substrate producing tall, large plants, though the fruit remained easily accessible
to the pickers. The plants remained healthy through the two harvest seasons with only small

amounts of

mildew observed on the foliage towards the end of harvest. As a mid season variety EM1764
(Malling Centenary) should have the potential to compete favourably with Elsanta and

Sonata in both the field and the market place, especially in years as cold and wet as 2012.

Clery, Wendy, Joly and Anitabis had much lower total yields than Elsanta and class 1 yields
within 10% of Elsanta. All had much lower class 1 percentages in year 2 than year 1,
suggesting that either the weather or the feed regime or both could have affected overall
performance. Their very vigorous dense foliage growth may account for the higher percentage
of misshapen fruit produced, caused by poor pollination in the cold weather and/or the density
of the foliage. Crown thinning and de-leafing may also help to improve the yield and fruit

quality of these varieties.

In year 2 Clery and Wendy produced a higher proportion of medium fruit in the class 1
sample, similar to the year 1 result. Joly and Anitabis had good fruit size with many of the
misshapen fruit falling into the >35mm size category. As Clery, Wendy and Anitabis have
earlier seasons than Elsanta, the higher prices achieved for the class 1 fruit may go someway
to compensate for the lower yield they produce. However, the fruit quality of Wendy and
Anitabis was not ideally suited to the UK market place, Wendy due to its darker colour and
Anitabis due to its long conic shape and tendency to split around the neck in both harvest

seasons.

Joly being a mid season variety is in direct competition with Elsanta, so would need to
increase its yield significantly to be preferred over Elsanta. It is probably a variety that is

better suited to soil production and a less intensive feed regime. The irregular fruit shape
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may not suit the UK market place though the large berry size and pleasant flavour are

attributes that are favourable.

Both Clery and Joly have a high chilling requirement. The temperatures experienced over-
winter therefore may not have been sufficiently low for vernalisation, resulting in a lower yield
than expected. Both varieties are tolerant of soil borne disease so soil culture under rain

protection may suit these varieties better.

Rumba performed well as an A+ plant in the 2011 trial. Significantly high total and class 1
yields and a very good glossy, bright red appearance shows it has promise. The large fruit size
is advantageous in terms of reducing picking costs and also in the market place. However, the
softer skin and darker colour than Elsanta may limit its appeal in some markets, though it may
be a useful addition to the farm shop and PYO sector. In this trial the season of Rumba was not
sufficiently early to achieve the higher prices looked for from an early variety, so may not have a

clear advantage over Elsanta and Sonata for supermarket sales if this is its true season.

EM1597 and Elegance under performed in terms of total yield and class 1 percentage. Both
varieties have quite vigorous growth and under the high feed regime in substrate culture
produced very dense foliage, which hampered pollination and led to a higher percentage

of misshapen fruit that was small in size. However, the class 1 had a good proportion of large
fruit (54%), which is expected from both varieties. EM1597 was sensitive to bruising

and in storage, this became more noticeable. With a similar to season to Elsanta, it is unlikely

to compete.

Elegance had the latest season of the varieties in trial. It produced a good fruit yield in both
seasons and was shown to have exceptional fruit quality attributes. The berries had a glossy
orange-red colour, with good berry size (61% >35mm) and firmness. Its ability to keep in
store was well displayed in the shelf life tests. Brix readings were lower than Elsanta. The
class 1 percentage and yield would probably be improved by growing Elegance on a different

feed regime and by crown thinning over-winter.

Figaro did not show its potential in trial due to the disease problems experienced with the
plants, which had a detrimental effect on yields. However, it did have good fruit quality
characteristics. The orange-red colour was retained well in storage and it had good eating
qualities and high Brix readings in both seasons. Flavour was consistently sweet and the Brix
readings consistently high.
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8.0 Conclusions

The following conclusions are drawn from the project:

o Flair and Vibrant have potential to perform well in substrate culture for early season

production. Both varieties are commercially available to all growers.

. EM1764 (Malling Centenary) competed favourably with Elsanta in both the first and
second year cropping seasons for both fruit yield and quality. It is expected to be available for

commercial production in 2013.

. To reach their full potential, Elegance with a slightly later season than Elsanta and

mid season Joly, may be better suited to a less intensive production system.

Clery and Rumba have potential in substrate culture but may not have the yield

required for profitable production in the UK.

o Anitabis, Wendy and EM1597 are unlikely to be suited to UK substrate growers.

Figaro plants suffered from disease in trial so a true assessment of fruit yield

was not possible. However, fruit quality was good.

9.0 Technology transfer

An annual report of the first year trial results from the 2011 cropping season was prepared and

a factsheet was produced and circulated by the HDC to industry.

A Fruit Walk was held at the trial site in King’s Bromley in early June 2012 to showcase the
main season trial. The fruiting plants were observed and discussed and fresh and 7-day old
fruit from each variety was available for blind sampling on the day. An article in Horticulture
Week covered the Open Day. Data gathered at the Open Day was used in the final

assessment of each variety.

Supermarket technologists were invited to visit the trial during fruiting.
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On completion of the trial the final results were summarised in an article that was published in
the October 2012 HDC News and a factsheet circulated to HDC members summarising the

2012 main crop trial results.

A presentation of the final results were made at the HDC / EMRA day held at East Malling

Research in November 2012.

(c) 2012 Agriculture and Horticulture Development Board. All rights reserved.
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10.0 Appendices
10.1 Assessments

Plant number
Count plants at planting, pre-harvest, post harvest

Plant vigour
1 = very poor vigour/plant growth
5 = very vigorous plant growth

Disease susceptibility (specify disease)
1 = very high susceptibility/plant death
5 = no visual symptoms of disease

Plant habit
Description

Fruit display
Description

Number of trusses per plant
Assess 3 or 4 plants per plot, calculate mean

Number of flowers per truss
Assess 3 or 4 plants per plot, calculate mean

Fruit yield

Net weight in grams per plot of fruit harvested at each harvest date:

Divide fruit into Class 1 (>25mm no misshapes)

Class 2 fruit (<25mm plus misshapen fruit)

Class 1 may be further divided into medium size 25-35mm; large 35-45mm; extra large
>45mm.

Waste (any damaged fruit)

Berry weight
Weigh 3 berries from each size category, 4 times during the season.

Berry appearance

Visual assessment of fruit in punnet to include colour, shape, size, skin, gloss, seeds, calyx.
1 = very unattractive

9 = very attractive

erry colour

= White = Brick red = Cardinal red
= Light orange = Bright red =Wine red

= Darker orange = Blood red = Dark wine red
erry shape

= Oblate = Ovoid = Necked

= Globose = Cordiform = Long wedge
= Globose conic = Long conic = Short wedge

Berry shape uniformity
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1 = very irregular
9 = very uniform/regular

Berry firmness

Rub berry skin between index finger and thumb with slight pressure, count number of rubs

required to break skin.
1 = very soft/sensitive

9 = very firm
ruit flavour
= Unpleasant = bland = very sweet
= very acidic = acceptable = mildly aromatic
= mildly acidic = pleasant/sweet = very aromatic
Brix

Cut berry in half; squeeze juice from one half onto refractometer. Close cover, read scale.

Wipe clean after each reading.
At least 3 berries per plot sampled from 4 harvest dates.

Shelf life

7 days at 3-6C or state method used
1 = Very poor

9 = Very good/no deterioration

10.2 Photographs

Page 25: Plants photographed pre-planting post cold storage.

Page 26: Year 1 60-day plants at fruiting

Page 27: Year 2 Main crop plants at fruiting

Page 28: Display of six berries

Page 29: Berry sections

Page 30: Fruit picked fresh (left-hand side) versus fruit after 7 days in cold storage

(right-hand side)

(c) 2012 Agriculture and Horticulture Development Board. All rights reserved.
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Plants pre planting
Elsanta 1 tray Elsanta 2 Bare-root Anitabis Clery Elegance

e
E'LSA\NT,Q

Vibrant

TIBRANT
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Year 1 60-day fruiting plants

Elsanta tray EM1764 Anitabis Elegance

1, 2010 Agriculture and Horticulture Development Board 26



ear 2 lain crop fruiting plants

Isanta nitabis Clery legance Figaro Flair

Joly Rumba Vibrant Wendy
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Display of six berries

Elsanta Anitabis Elegance Figaro

Vibrant Wendy

EM1597 EM1764
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Elsanta

Flair

Anitabis

Clery Elegance

Rumba Vibrant

1, 2010 Agriculture and Horticulture Development Board
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EM1764

1, 2010 Agriculture and Horticulture Development Board
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Shelf life photographs showing fruit when fresh in the left photograph and after 7 days @ 3-6 deg C in the right photograph

Elsanta: fresh v 7 days Anitabis Clery Elegance

1, 2010 Agriculture and Horticulture Development Board
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10.3

Main crop Growing Degree Hours (GDH) Accumulated

Seven of the more promising varieties in trial were flower mapped by Plant Logica in year 2. Up
to three plants were removed from trial replicate 4 and flower mapped on the 16" January

2012.
ariety umber of jotal verage verage verage verage ength of
lants rowns rowns usses usses usses P truss
lant lant rown netre
lery 0 1.0 3 68 34
ibrant 7 1.7 4 7 28
lair l 5 2.5 8 56 17
M1764 D 0 3.5 7 88 00
Isanta 0 8.0 0 A4 87
umba 5 3.0 2 04 65
oly 5 0 1.3 3 0] 64
legance 3] 3 5.0 7 D0 58

From these results Clery, Flair, EM1764, Elsanta and Elegance would benefit from crown
thinning to reduce the number of trusses per metre, which should increase the average fruit
size, reduce the number of misshapen fruit produced and help to lower the incidence of
disease. Vibrant, Rumba and Joly would not require any thinning.

The height of the first truss indicates how early a variety is expected to start cropping;
however, this does depend on the speed of development of the flowers and fruit. If all varieties
developed at the same speed then Clery and Vibrant would be expected to be the first to start
cropping and Elegance the last. In practice this was the case though the 50% harvest date (a
measure of the development of all trusses that were expressed) was used to rank earliness in

this report.

The air temperature was recorded in the trial tunnel from planting to the end of the second
year harvest. GDH (4.5 degrees C and above) were calculated from the data and tabled
against growth stage.

Accumulated GDH to:

ariety ud irst flower irst pick
mergence
ibrant A97 536 4001
|air A97 536 4001
lery A97 536 A583
M1764 450 048 5489
umba A50 068 5489
Isanta 293 595 7166
legance 720 144 8408

This data is provided as a reference for future work on these varieties. The GDH to first
flower and first pick is used to determine the speed of development of a variety.

/. 2010 Agriculture and Horticulture Development Board
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10.4 Year 1 Statistical Summary

The following pages detail the statistical analysis and interpretation of the results firstly for the

year 1 tray plant varieties and secondly for the A+ varieties. The categories analysed are
Total Yield, Class 1, Percentage class 1 and Percentage large fruit (>35mm).

Summary of statistical analysis for tray plant varieties:

Anitabis, Clery, Elegance, Elsanta 1, Figaro, Flair, Joly, Vibrant, EM1764

nalysis of variance

ariate: Total Yield

ource of variation Rep f. S.S. m.s. V.I.
ratum 3789.5 1263.2 1.27
ep.*Units* stratum

ultivar 8 09604.8 5200.6 5.34
esidual 4 3874.7 24.8

otal 5 37269.1

ables of means
ariate: Total Yield

rand mean 336.8

ultivar Anitabis lery legance Isanta 1 M1764
199.9 50.7 92.3 19.5 54.3
Cultivar Joly  Vibrant
290.8 252.2

Anitabis had a significantly lower total yield than all other cultivars in the trial

Standard errors of differences of means

Table Cultivar
rep. 4 d.f.
24 s.e.d. 22.30

Least significant differences of means (5% level)

Table Cultivar
rep. 4d.f.
24 |.s.d. 46.03

/. 2010 Agriculture and Horticulture Development Board
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nalysis of variance

ariate: Class 1 Yield

ource of variation f. S. .S. r. pr.
ep stratum 3 358.2 52.7 21

ep.*Units* stratum

ultivar 12039.0 5504.9 3.53 .001
esidual 4 3973.9 90.6

otal 5 33871.1

Tables of means
Variate: C1_Yield

rand mean J1.8

ultivar nitabis lery legance Isanta 1 M1764 igaro lair
52.6 33.8 56.2 50.0 39.5 93.6 81.7
ultivar Joly Vibrant
255.6 233.3
EM1764 had significantly higher Class 1 yield than all other cultivars in the trial
Anitabis had a significantly lower Class 1 yield than all other cultivars in the trial
Standard errors of differences of means
Table Cultivar
rep. 4d.f.
24 s.e.d. 19.88
Least significant differences of means (5% level)
Table Cultivar
rep. 4 d.f.
24 |.s.d. 41.03
Analysis of variance
Variate: Percentage Class 1
Source of variation d.f. S.S. m.s. V.I. F pr.
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ep stratum 3 1.508 169 92

ep.*Units* stratum

ultivar 8 71.568 3.946 2.77 .001
esidual 4 37.071 795
otal 5 30.147

ables of means
ariate: %_Class_1

rand mean 89.06

ultivar Anitabis lery legance Isanta 1 M1764 igaro lair
81.25 2.47 ).84 5.01 5.76 8.37 5.82
Cultivar Joly  Vibrant
87.68 92.32

EM1764 had significantly higher Class 1 percentage than all other cultivars in the trial
Anitabis had a significantly lower Class 1 percentage than all other cultivars in the trial

Standard errors of differences of means

Table Cultivar
rep. 4 d.f.
24 s.e.d. 1.974

Least significant differences of means (5% level)

Table Cultivar
rep. 4 d.f.
24 |.s.d. 4.074

Analysis of variance

Variate: Percentage Large Berries (>35mm)

ource of variation f. S. 1.S. r. pr.
ep stratum 3 2.83 3.28 82

ep.*Units* stratum

ultivar 8 228.04 78.50 7.18 .001
esidual 4 89.09 5.21

otal 5 556.96

Tables of means
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Variate: %_Large

rand mean 1.72
ultivar nitabis lery legance Isanta 1 M1764 igaro lair
2.20 7.78 5.17 4.85 4.82 5.20 ).65
ultivar Joly Vibrant
53.86 60.93
Clery had a significantly smaller berries than all other cultivars in the trial
Standard errors of differences of means
Table Cultivar
rep. 4 d.f.
24 s.e.d. 2.847
Least significant differences of means (5% level)
Table Cultivar
rep. 4 d.f.
24 |.s.d. 5.876
Summary of statistical analysis for A+ plant varieties:
Elsanta 2, Rumba, Wendy, EM1597
nalysis of variance
ariate: Total Yield
ource of variation Rep . S.S. m.s. V.I. F pr.
ratum 686. 229. 0.19
ep.*Units* stratum
ultivar 3 0296. 5765. 4.08 .001
esidual 9 DJ716. 191.
otal 5 1698.
ables of means
ariate: Total_Yield
rand mean 272.2
Cultivar Elsanta2 M1597 Rumba Wendy
238.6 36.4 367.6 226.3
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Rumba had a significantly higher total yield than the other three cultivars in the trial

Standard errors of differences of means

Table Cultivar
rep. 4d.f.
9s.e.d. 24.40

Least significant differences of means (5% level)

Table Cultivar
rep. 4d.f.
9l.s.d. 55.20

nalysis of variance

ariate: Class 1 yield

ource of variation I S.S. m.s. V.I. F pr.
ep stratum 823. 274. 0.19
ep.*Units* stratum

ultivar 3 3119. 2706. 5.69 .001
esidual 9 3027. 447.

otal 5 1969.

ables of means
ariate: C1_Yield
rand mean 241.4

Cultivar Elsanta2 M1597 Rumba Wendy
200.8 41.9 346.9 176.2

Rumba had a significantly higher Class 1 yield than the other three cultivars in the trial

Standard errors of differences of means

Table Cultivar
rep. 4 d.f.
9s.e.d. 26.90

Least significant differences of means (5% level)
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Table Cultivar
rep. 4
d.f. 9
l.s.d. 60.86

Analysis of variance

Variate: Percentage Class 1

Source of variation d.f. S.S. m.s. V.I. F pr.
Rep stratum 3 15.50 5.17 0.18
Rep.*Units* stratum
Cultivar 3 782.77 260.92 8.94 0.005
Residual 9 262.66 29.18
Total 15 1060.93
Tables of means
Variate: %_Class_1
Grand mean 87.5

ultivar  Isanta 2 M1597 umba lendy

3.8 4.3 4.2 3.0

Standard errors of differences of means
Table Cultivar
rep. 4
d.f. 9
s.e.d. 3.82
Least significant differences of means (5% level)
Table Cultivar
rep. 4
d.f. 9
l.s.d. 8.64
Analysis of variance
Variate: Percentage Large Berries (>35mm)
Source of variation d.f. S.S. m.s. V.I. F pr.
Rep stratum 3 39.45 13.15 0.64
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ep.*Units* stratum

ultivar 3 525.34
esidual 9 384.22
otal 5 349.02

Tables of means
Variate: %_Large
Grand mean 43.5

ultivar Isanta 2 M1597 umba
5.3 7.9 3.5

75.11

).47

lendy
5.1

2.75 .001

Elsanta had significantly smaller berries than the other three cultivars in the trial

Standard errors of differences of means

Table Cultivar
rep. 4 d.f.
9s.e.d. 3.20

Least significant differences of means (5% level)

Table Cultivar
rep. 4 d.f.
9l.s.d. 7.24

10.5 Year 2 Statistical Summary

The following pages detail the statistical analysis results and interpretation of the results for the
year 2 Total Yield, Class 1, Percentage class 1, Percentage extra large fruit (>45mm) and

Percentage large fruit (>35mm).
.nalysis of variance

ariate: TOTAL YIELD
ource of variation f. S.
lock stratum 1472.

lock.*Units* stratum

ariety 2 39534.
esidual 4 39004.
otal 8 20009.

J736.

3294.

958.

r pr.
.08
35 .001
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Tables of means
Variate: Total_Yield

Grand mean 733.

ariety nitabis Clery legance Isanta 1 Elsanta 2 A+
23. 643. 90. 2. 823.
ariety M1597 A+ M1764 igaro lair Joly
36. 24, 96. 59. 686.
ariety umba A+ ibrant lendy A+
3. 34. 79.

None of the varieties had a significantly higher total yield than Elsanta
Anitabis, Clery, Figaro and Joly had a total yield that was significantly lower
than Elsanta

The data for Figaro was inconsistent between replicates

Standard errors of differences of means

Table Variety
rep. 3d.f.
24 s.ed. 81.5

Least significant differences of means (5% level)

Table Variety
rep. 3d.f.
24 1.s.d. 168.2

nalysis of variance

ariate: CLASS 1 YIELD

ource of variation f. S. 1.S. r. pr.
lock stratum 5133. 2567. 51
lock.*Units* stratum

ariety 12 93693. 7808. 95 .001
esidual 24 99741. 323.

otal 38 18567.

Tables of means

Variate: Class_1_Yield
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Grand mean 496.

ariety nitabis lery legance
57. 51. 35.

ariety M1597 A+ M1764 Figaro
78. 17. 347.

ariety umba A+ ibrant lendy A+
51. 59. 95.

None of the varieties had a significantly lower Class 1 yield than Elsanta
EM1597, EM1764, Flair and Vibrant had a Class 1 yield that was significantly

higher than Elsanta

The data for Figaro was inconsistent between replicates

Standard errors of differences of means

Table Variety
rep. 3
d.f. 24
s.e.d. 74.5

Least significant differences of means (5% level)

Table Variety
rep. 3
d.f. 24
l.s.d. 153.7

Elsanta 2 A+
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Analysis of variance

variate: PERCENTAGE CLASS 1

ource of variation f. S. 1.S. r.
lock stratum 2 41.27 J.63 17
lock.*Units* stratum

ariety 2 565.07 47.09 5.81
esidual 4 30.93 2.54

otal 8 487.26

Tables of means
Variate: Percent_Class_1

rand mean 7.

ariety nitabis lery legance Isanta 1
3. 1. 3. 8.

ariety M1597 A+ M1764 igaro Flair
3. 9. 3. 78.

ariety umba A+ ibrant lendy A+
5. J. 7.

pr.
.001
Isanta 2 A+
48.
Joly
53.

Vibrant and EM1764 had a significantly higher percentage of Class 1 fruit than all

other varieties in the trial

All varieties except Joly and Wendy had a significantly higher percentage of

Class 1 fruit than Elsanta

Standard errors of differences of means

Table Variety
rep. 3d.f.
24 s.e.d. 4.7

Least significant differences of means (5% level)

Table Variety
rep. 3d.f.
24 |.s.d. 9.6
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Analysis of variance

variate: PERCENTAGE EXTRA LARGE (>45mm)

ource of variation f. S. 1.S. r.
lock stratum 2 472 736 .09
lock.*Units* stratum
ariety 2 55.905 2.992 49
esidual 4 J1.850 410
otal 8 59.227
Tables of means
Variate: Percent_extra_large
rand mean
ariety nitabis lery legance Isanta 1
1. 7.
ariety M1597 A+ EM1764 Figaro
1. 1. 1.
ariety umba A+ Vibrant Wendy A+
5. 5. 2.

pr.
.001
Isanta 2 A+
2. 2.
Flair Joly
0. 7.

Rumba had a significantly higher percentage of extra-large fruit than all other

varieties in the trial

Elegance, EM1597, and Joly had a significantly higher percentage of extra-

large fruit than Elsanta

Standard errors of differences of means

Table Variety
rep. 3d.f.
24 s.e.d. 2.4

Least significant differences of means (5% level)

Table Variety
rep. 3d.f.
24 |.s.d. 4.9
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Analysis of variance

variate: PERCENTAGE LARGE (>35mm)

ource of variation f. S. 1.S. r.
lock stratum 2 95.35 97.68 .88
lock.*Units* stratum

ariety 2 529.43 85.79 57
esidual 4 222.45 2.94

otal 8 247.23

Tables of means
Variate: Percent_large_over_35mm

Grand mean 53.6

ariety nitabis lery legance Isanta 1

5.5 2.4 2.7 1.3
ariety M1597 A+ M1764 Figaro lair

4.8 1.4 46.6 3.8
ariety umba A+ ibrant lendy A+

2.1 5.6 1.5

pr.

.001

Elsanta 2 A+
45.8

Joly
65.2

EM1597, Joly, Rumba and Vibrant had a significantly higher percentage of

large berries (>35mm) than Elsanta

Flair was the only variety to have a significantly lower percentage of large

berries than Elsanta.

Standard errors of differences of means

Table Variety
rep. 3d.f.
24 s.e.d. 5.83

Least significant differences of means (5% level)

Table Variety
rep. 3d.f.
24 |.s.d. 12.03
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