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1. RELEVANCE TO GROWERS AND PRACTICAL APPLICATION

1.1  APPLICATION

The aim of this study was to examine the effect of supplementary lighting and témperamre on
the growth and flowering of a range of New Guinea Impatiens cultivars for early season
production as a potted plant.

There was a strong effect of temperature on both the growth and flowering of New Guinea
Impatiens. Warmer growing temperatures ¢, 25°C reduced time in production, but final plant
quality was poorer and plants deteriorated rapidly in shelf-life assessments. In contrast, plants
grown at 15°C were more compact and better suited for production in a 10 cm pot at 25
plants/m2. However, plants took longer to reach marketing stage and were not as floriferous.

Supplementary lighting increased uniformity of flowering although production time was reduced
by only 1.6 days in contrast to plants unlit. It appears that the benefit of supplementary lighting
is smalfl.

The Paradise series of New Guinea Impatiens was better suited to commercial production in a
10 cm pot at closer plant spacings (25 plants/m?). Their more compact habit, uniformity and
profusion of flowers was seen as an advantage.

1.2 SUMMARY

Potential exists for the production of New Guinea Impatiens to be extended, both earlier and
later in the year as an indoor potted plant. However, the growth and flowering under natural
conditions can become erratic in the early part of the year when light levels and outside
temperatures are much lower.

Thus a research proposal was submitted to the HDC in 1994 to examine the effect of
supplementary lighting and temperature on the growth and flowering of a range of New Guinea

Impatiens.

Guinea Impatiens as a 10 cm pot plant targeting the Easter and Mother’s Day markets. A wide
range of older ‘classical’ types of New Guinea Impatiens cultivars were grown alongside
cultivars selected from the new ‘Paradise’ series. In addition, the effect of cultural treatments

on shelf-life was also assessed.



COMMERCIAL - [N CONFHIENCE

1.2.1 METHODOLOGY
Start Material

Plants were supplied as rooted cuttings from Blake Herbs and Flowers Ltd, and P A Moerman
Lid. Plants were potted in week &, 1994,

Cultivars

Paradise Types Others (Classical types)
Antigua Anaea
Aruba Danbee
Blue Dunya
Bolero Eurema
Cha Cha Marpesia
Lanai Rock
Lindyhop Selenia
Maui Vulcain
Treatments

Temperature/lighting treatments

20°C without supplementary lighting
20°C with 2500 lux supplementary lighting for 12 hours/day.
15°C with 2500 lux supplementary lighting for 12 hours/day.

BN

25°C with 2500 lux supplementary lighting for 12 hours/day.

NB: Supplementary lighting provided by 400W SON/T [amps.

Shelf-life treatments

All plants were subjected to a simulated market run prior to shelf-life assessment of 3 weeks. Plants
were placed into a simulated shelf-life environment; 20°‘C day/night temperature, with lighting at

1000 tux for 12 hours/day (0600hrs-1800hrs) provided by cool white fluorescent tubes, and at
relative humidity of 65% + 5%.
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1.2.2 RESULTS

At 25°C plant size/growth decreased. Plant beight and leaf area were reduced and root growth was
very poor. Plants grown at this temperature reached marketing stage, in terms of flowering, much
faster than the other treatments: 9.4 days earlier in comparison to plants grown at 15°C, and by 3.2
and 1.6 days for plants grown at 20°C without or with supplementary lighting respectively.
Although plants were more floriferous, flower size and colour was poor. Leaf distortion was
-apparent on the cultivars Rock, Bolero, Cha Cha and-Aruba, and all plants suffered in shelf-life,
with rapid flower and bud drop.

At 15°C, although production time lengthened, plant quality was superior. Plant habit was more
compact with greater branching and plant spread. Flowering and bud number were greatest at this
temperature. Flowers were large, well presented on the plants, with good colour. Foliage was dark
and the variegated cultivars stood out well (Eurema and Vulcain). Only two varieties, Marpesia and
Aruba, suffered in the early stages of growth at this low temperature. Although longer in
production, their compact habit meant some cultivars could be held at 30m? up to marketing,
increasing return per unit area which could potentially compensate for the longer production period.

At 20°C, a good comparison was visible between the lit and unlit crops. Supplementary lighting
reduced production time by on average 1.6 days. Flowering and bud number increased under lights
and plant growth was ‘heavier’. Plant growth at 20°C was vigorous and early spacing was
necessary to avoid ‘leggy’ plant growth.

In shelf-life, differences were apparent for crops it and unlit. Supplementary lighting increased
flowering in some cultivars and the ability to ‘carry through’ shelf-life. However, in some cases
cultivars performed well in shelf-life without being lit during production. The lower light level in
production appeared to condition plants prior to entering shelf-life.

The Paradise series of New Guinea Impatiens were superior in terms of their plant habit - more
compact and uniform, and free flowering. Their habit was better suited to early season production

as a 10 cm potied plant.
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1.2.3 CONCLUSION

Early season production in a 10 cm pot (or 13 cm) should rely on cultivars from the Paradise series.
Their habit suits production at higher densities without the need for chemical plant growth
regulators. At 20°C, spacing of 25/m? should be the minimum allowed otherwise height control can
become difficult. Lower temperatures produce more compact plants which can be grown nearer to

30/m? at final spacings.

For production throughout the early season months, January-April, supplementary lighting should
be considered, to increase plant quality and flowering and to reduce production time. Although plant
response to supplementary lighting in this trial was minimal, this can be attributed to a later potting
in week 8. Earlier pottings would be produced in much poorer natural light conditions, and
supplementary would potentially have a more advantageous effect.

Higher quality crops can be produced at lower temperatures near to 15 “C. Dependent upon crop
scheduling, production at such temperatures would reduce energy costs. Higher temperatures can
be used to speed flowering, but plant quality will be reduced, the longer higher temperatures are
applied.

Lighting can influence post-harvest performance and hence conditioning plants prior to marketing
is important. Further study is needed to see if plants produced early in the season with
supplementary lighting require a period of lower light to condition them before sale. Plants grown
at lower temperatures, ¢. 15°C, have a better shelf-life. Therefore, reduction in temperature in the
final weeks of production is recommended to condition plants before sale. However, New Guinea
Impatiens remain ‘vulnerable’ in shelf-life, and can display rapid flower and bud drop, thought to

be due to exposure to ethylene.
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2. EXPERIMENTAL SECTION
2.1 INTRODUCTION

New Guinea Impatiens production and sale has grown rapidly over the past 3-10 years, and in
Europe it is estimated near to 100 million plants are produced annually. With such rapid growth
in production it is surprising that with the exception of earlier HDC study, PC 80, Jittle research has
been conducted on this crop, and in fact very little knowledge exists on the growth and flowering
of New Guinea Impatiens in response to their growing environment.

The first introduction of commercial varieties into the UK was around 15 years ago. However, this
introduction failed to make a great impact due to their small flower size, long stem internodes and
poor branching. The first major advance in their popularity was the development of new cuitivars
by the breeder/propagator Mikklesens, who introduced the Sunshine Series about 10 years ago.
Their improved flower size, colour range and habit made New Guinea Impatiens an mstant success.
From the Sunshine Series, the German propagator Ludwig Kientzler continued the improvement with
the introduction and release of the Paradise series in 1991. This group was particularly compact,
floriferous and early flowering. This was a major breakthrough and the Paradise series continues
to dominate the UK market.

Breeding has produced a great diversity of cultivars, principally aimed for the late spring and
summer markets. Potential exists for the production of New Guinea Impatiens to be extended, both
carlier and later in the vear as an indoor potted plant. However, the growth and flowering under
natural conditions can become erratic in the early part of the year when light levels and outside
temperatures are much lower. Previous trials in 1993 at HRI Efford funded by the HDC examined
the use of supplementary lighting at a standard temperature of 18°C. There appeared to be little
benefit from the use of supplementary lighting. However, research conducted in the USA revealed
that flowering may be affected by a combination of temperature and light. Thus a research proposal
was submitted to the HDC in 1994 to examine the effect of supplementary lighting and temperature
on the growth and flowering of a range of New Guinea Impatiens cultivars. The project would
concentrate on the early season production as a 10 cm pot plant. A wide range of cultivars would
be assessed under different lighting and temperature regimes.

In addition, plants would be subjected to final assessment in a simulated shelf-life environment to
assess the impact of production treatments on shelf-life. New Guinea Impatiens typically have a
poor shelf-life, with plants rapidly dropping their flowers and buds. The use of supplementary lights
and/or in combination with temperature could have an impact on shelf-life.
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OBJECTIVES

To evaluate the potential for early season production of New Guinea Impatiens as a 10 cm

-pot plant,

To examine the effect of supplementary lighting and temperature on f)lant growth and
flowering.

To examine the effect of cultural treatments on a range of New Guinea Impatiens cultivars.

To assess the performance of the cultivars selected in shelf-life and to determine the effects
of cultural treatments on the shelf-life of New Guinea Impatiens.
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2.3  MATERIALS AND METHODS
2.3.1 Site

The plants were grown on ebb and flood floors in four compartments of the multifactorial glasshouse
“K" Block, at HRI Efford. Each compartment had a separate lighting/temperature treatment.

2.3.2 Start Material
Plants were supplied as rooted cuttings from Blake Herbs and Flowers Ltd, and P A Moerman Ltd.

Plants were potted in week 8, 1994 (plants were due to be potted in week 1/2, but the original
supplier failed to deliver plants and consequently potting was delayed).

Cultivars

Paradise Types Others (Classical types)
Antigua Anaea

Aruba Danbee

Blue Dunya

Bolero Eurema

Cha Cha Marpesia

Lanai Rock

Lindyhop Selenia

Maui Vulcain

2.3.3 Treatments
Temperature/lighting treatments
20°C without supplementary lighting

20°C  with 2500 lux supplementary lighting for 12 hours/day.
15°C with 2500 lux supplementary lighting for 12 hours/day.

PN

25°C  with 2500 lux supplementary lighting for 12 hours/day.

NB: Supplementary lighting provided by 400W SON/T 1amps.

Observational Treatment

Nine cultivars were grown in a separate glasshouse compartment and subjected to DROP treatiments

to assess if this technique could be used to manipulate plant growth. A 4°C DROP was given for
2 hours immediately after sunrise. The average 24 hour temperature was compensated to ensure a
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mean temperature of 20°C. No supplementary lighting was used and in all other aspects the crop
was grown as per Treatment 1.

Shelf-life treatments

All plants were subjected to a simulated market run prior to shelf-life assessment of 3 weeks. Plants
were sleeved and boxed and transported for 3-4 hours before being placed into a simulated shelf-life
environment; 20°C day/night temperature, with lighting at 1000 lux for 12 hours/day (0600hrs-
1800hrs) provided by cool white fluorescent tubes, and relative humidity of 65% + 5%.

2.3.4 Experimental Design

Unreplicated trial with the main plots of temperature and lighting in glasshouse compartments in K-
Block.

Blocks of each variety within each compartment were in the same geographic location throughout
the trial period. - Plant layout is shown in Figure 1, Appendix I, page 24.

4 temperatare/lighting treatments
X

16 cultivars

64 plots

Plot size: 36 plants in each varietal block at final spacing of which 24 plants were recorded.
2.3.5 Cultural Details

The rooted cuttings were potted into 12C terracotta pots using Levington C1A growing media.
Analysis of growing media at potting is given in Table 1, Appendix I page 25. Plants were placed
pot thick into each of the glasshouse compartments and immediately watered in from above using
tap water. Subsequently plants were irrigated from below on the ebb and flood floors.

Temperature: plants were grown at temperatures stated in the treatments. All temperatures refer
to the mean 24hr glasshouse temperature.

Carbon Dioxide: there was no carbon dioxide enrichment.
Humidity: there was no direct humidity control other than ensuring compartment floors were

‘damped down’ regularly to maintain a minimum relative humidity of 70% whilst plants remained
pot thick in the first 2 weeks after potting.
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Irrigation: plants were sub-trrigated using the ebb and flood floors.

Lighting: plants received supplementary lighting as stated in the treatments.

Plant spacing: plants remained pot thick for 2 weeks (69 plants/m?). At the end of 2 weeks plants
were given an intermediate spacing of 40 plants/m?. Plants were continued to be grown at this
spacing until 7 weeks post potting when plants of all cultivars were spaced to 25 plants/m?.

Pinching: Plants were not pinched.

Shading: Plants were shaded when necessary using a 40% Ludwig Svensson; shading screen set
to shade at light levels >450 W/m?.

Plant growth regulation: No chemical plant growth regulator treatments were applied.

Nutrition: For the first month (commencing 2 weeks after potting), a 4:1:4 NPK feed was applied
at an EC of 1.0ms plus background.

Product Grammes/litre
Potassium Nitrate 35
Calcium Nitrate - 20
Ammonium Nitrate 6
Phosphoric Acid (75%) 900 mls

After 1 month, a 2:1:4 NPK feed was applied at an EC of 1.4mS plus background.

Product Grammes/litre
Potassium Nitrate 35
Calcium Nitrate 6
Phosphoric Acid (75%) 800 mls

Analysis of applied feed (2:1:4) is given in Table 1, Appendix III page 26, along with the analysis
results of the water source used at HRI Efford.

Pest and Discase Control

An Integrated Pest Management programme was employed throughout the duration of the trial (see
Crop Diary in Appendix IV, page 27 for further details).
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2.3.6 Assessments
Growing Media Analyses

A number of growing media analyses were taken throughout the trial from treatments 3 and 4.
Media samples were taken from both the top and bottom portions of the pot.

Plant Growth Assessments at Marketing

When 50% of the plants had reached marketing stage (4-5 open flowers), full assessments were

made which included:

Plant height - measured from the base of the plant to the top of its canopy
Plant diameter - measured at its widest width

Number of open flowers - total number of open flowers per plant

Number of buds - total number of visible buds per plant

Pedicel score - gualitative assessment of the flower prominence

Plant quality score - gualitative assessment of commercial plant quality

Flower size - measurement of open flower diameter

Shelf-life

In shelf-life the following assessments were made on a weekly basis for three weeks:

Number of open flowers
Number of {flowers fallen
Number of visible buds
Number of visible buds fallen

Number of leaves fallen

Photographs

Comparison of plant growth treatments were recorded at marketing and at the end of shelf-life.
2.3.7 Statistical Analysis

Due to the absence of full replicates within this experiment the resultant data were not subjected to
formal statistical analysis.

10
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3. RESULTS

3.1 Production Time

At 25°C, production time was reduced by 9.4 days in comparison to plants grown- at 15°C, and by
3.2 days and 1.6 days for plants grown at 20° C without or with supplementary lighting respectively.
Plant growth was much slower at the cooler temperature of 15°C and hence production time was
increased under this treatment. The effect of lighting across cultivars reduced production time by
only 1.6 days (Table la).

Table 1a Effect of temperature and supplementary lighting on the number of days from
potting until marketing

Treatment 20°C 20°C 15°C 25°C
no lights 2500 lux 2500 lux 2500 lux
Mean 58.4 56.8 64.6 55.2

There was a strong difference in production time between cultivars. The fastest maturing cultivars
were Blue and Eurema®™, with an average production time of 5.2 weeks and 5.7 weeks respectively.
The Classical type cultivars tended to have a longer production time. Table 1b on page 12 has
attempted to classify cultivars from the results in this trial into ‘response’ groups.

11
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Average production time for each cultivar

Cultivar

5-6 weeks

7-8 weeks

Production Time (weeks)

8-9 weeks

0-10 weeks

18-11 weeks

Anaea

v

Antigua

Aruba

Blue

Bolero

Cha Cha

Danbee

Dunya

Eurema®

v]

Lanai

Lindyhop

‘Marpesia

Maui

Rock

Selenia

Vulcain

* Furema flowered very early and it is assumed that ‘premature’ flowering caused this response.

Upon further observations it appeared that this cultivar can expected to be grown within 9-10 weeks.

Table 1 in Appendix V on page 28 shows the complete set of results.

12
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3.2 Assessments at Marketing

Comparison of the effect of treatments on plant growth at marketing are shown as colour plates 1-5
in Appendix VIII on pages 58 to 62.

3.2.1 Plant Height

Across cultivars there appeared o be little difference in final plant height for each of the treatments
at marketing (Table 2, Appendix V, page 29). However, upon assessment of each cultivar
temperature, and lighting to a lesser extent, had a strong effect on plant height, and the overall
appearance and habit of the plant. Plant height was reduced at marketing for the following cultivars;
Anaea, Danbee, Eurema and Rock, where plants had been grown at 15°C. In contrast, the cultivars
Antigua, Bolero, Dunya, Lanai, Maui and Vulcain were smaller in height when grown at 25°C; the
higher temperatures causing plant growth to become stunted and distorted. The cultivars Eurema
and Vulcain also lost their variegation at 25°C, whilst variegation was most prominent at 15°C.

3.2.2 Plant Spread

Plants grown at 15°C had a greater mean spread. It was a characteristic for these planis 10 have
much shorter internodes and a broader plant habit. At warmer temperatures, 25°C, plant spread was
reduced and plants tended to ‘stretch’ more at this temperature. Plants grown with supplementary
lighting were slightly larger in their spread (Table 2a).

Table 2a Effect of temperature and supplementary lighting on the mean plant spread
Treatment 20°C 206°C 15°C 25°C
no lights 2500 tax 2500 Tux 2500 hux
Mean {(cm) 31.4 335 35.2 30.7

There were strong differences between cultivars (Table 3, Appendix V, page 30). The cultivars
Anaea, Aruba, Marpesia and Rock had generally a greater mean diameter, whilst the cultivar Blue
was much smailer in its habit.

3.2.3 Flower Prominence

There was litile difference overall between the treatments, but there were some strong differences
between cultivars. A low pedicel score indicates that the flowers tended to be hidden within the
foliage, whiist a higher score {>2.0) shows that the flowers were more prominent on a plant. The
cultivars Blue, Danbee, Lindyhop and Vulcain all scored highly, whilst the flowers on the cultivars
Bolero, Burema, Rock and Selenia were hidden (Table 4, Appendix V, page 31).

13
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3.2.4 Number of Open Flowers

Although these records were taken at ‘marketing’ when plants should each have 3-4 open flowers,
the records tended to show how floriferous each cultivar was, and the effect of temperature and
supplementary lighting.

Plants grown at a higher temperature, 25°C, had a lower number of open flowers because at this
temperature flowers deteriorated more rapidly and did-not last as long on the plants. Thus, as an
average across the 36 plants in a plot the flowering score was lower at 25°C due to a greater number
of plants with only 2-3 flowers open. Plants were most floriferous at 20°C with supplementary
lighting (Table 5, Appendix V on page 32).

3.2.5 Number of Flower Buds

There were pronounced differences in the number of buds recorded at marketing between each of
the treatments (Table 3a).

Table 3a: Number of visible buds recorded

Treatment 20°C 20°C 15°C 25°C
no lights 2500 Tux 2500 lux 2500 lux
Mean 37.0 42.7 51.3 19.4

Maximum nwmber of buds were produced at 15°C, whereas at higher temperatures, 25°C, bud
number was considerably reduced. Supplementary lighting appeared to increase the mean number
of buds per plant (Table 6, Appendix V on page 33).

3.2.6 Plant Quality
Temperature and cultivar selection had a large effect on final plant quality. The Paradise series of

New Guinea Impatiens were more compact in their habit, floriferous, with prominent flowers and
of better final quality.

14



COMMERCIAL -~ [N COMFIDENCE

Table 4a below shows the effect of temperature and supplementary lighting on plant quality.

Table 4a: Effect of temperature and supplementary lighting on final plant quality

Treatment | 20°C 20°C iI5°C . 25°C
no lights 2560 Tux 2500 hux 2500 lux
Mean 1.2 S 1 1.7 0.9

Maximum score possible is 2.0. Plants grown at 15°C were of better quality. Flower size and
colour were improved and plants were less liable to become ‘stretched’. Plants grown at 257 C were
of very poor quality with the exception of the cultivars Vulcain, Lanai, Dunya and Antigua. Plants
grown at higher temperatures tended to be more ‘straggly’ in their habit. Flower size and colour
were reduced, and the flowers rapidly deteriorated and fell. There was little difference in final
quality between plants grown at 20°C with or without supplementary lighting (Table 7, Appendix
V, page 34).

3.2.7 Flower Size
There was an influence of temperature on flower size (Table 5a).

Table 5a: Effect of temperature and supplementary lighting on flower size

Treatment 20°C 20°C 15°C 25°C
no lights 2500 lux 2500 lux 2500 lux
Mean (cm) 54 5.4 7.2 4.6

Flower size was reduced at 25°C, whilst the colour and size of flowers was considerably improved
at 15°C. Full results are shown in Table 8, Appendix V, page 35. '

15
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3.3  Observation on the Effect of DROP on Plant Growth and Fiowering

Table 6a below outlines the plant growth assessments recorded at maturity.

Table 6a: Plant growth records at marketing from the observation on DROP

Cultivar - Mean Mean Mean Mean Mean Mean
Plant Plant Pedicel Number Number Quality
Height Diameter Score - Open Buds Score
{cm) (cm) 1-3 Flowers 0-2)
Anaea 19.1 (24.9) 35.5 (34.2) 2.1 (2.8) 35 (7.6) 40.7 (29.0) 1.3 (1.9
Antigua 14.6 (20.2) 30.7 (29.8) 2.6 (2.3) 2.0 (6.2) 41.6 (50.5) 2.0 (1.3)
Aruba 17.6 (19.2) 39.3 (33.7) 2.1 (1.7 7.6 (7.5) 63.8 (50.2) 1.9 (1.5
Blue 6.8 (5.8) 26.4 (20.6) 2.1 (2.4) 24 {1.0y 51 (5.9 14 0.0
Bolero 16.9 (19.3) 32.9 {33.5) 23 (1.5 6.1 (4.6) 43.2 (447 1.9 (0.9
Dunya 16.8 {18.5) 31.7 (29.1) 28 (2.4 57 4.4 47.2 45.7) 1.8 (1.6)
Furema 15.3 {(14.6) 35.3 (30.9) 1.0 (1.2) 1.6 (2.5 284 {6.6) 1.3 (1.7)
Lindyhop 13.6 (15.1) 29.7 (26.7) 2.8 (2.7 3.3 (4.3) 48.1 (49.5) 2.0 (1.7)
Selenia 17.0 (20.7) 32.0 31.3) 1.9 2.0 3.2 3.0y 32.7 (18.7) 2.8 (1.5
Mean 13.3 (17.6) 32.6 (30.0) 22 2.0 3.9 (4.0) 39.0 (33.4) 1.7 (1.2}

NB: () = mean results from plants grown continuousty at 20" C without DROP or supplementary

Jighting.

Mean plant height was reduced where DROP had been applied, whilst the mean plant spread was

increased. There was no difference in flower prominence between treatiments. . The mean number

of open flowers was reduced, whilst the mean number of buds increased, and overall plant quality

was better for plants grown under a DROP regime.
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3.4  Water Available Compost Analyses

The results from samples taken every two weeks from one week after potting are given in Appendix
VI, Tables 1-6, pages 36 to 41.

There were differences not only between plants grown at 15°C and at 25°C, but there were
considerable variations in nutrient concentrations between the bottom and top portions of the 10 cm
pot.

Plants grown at 25°C received a greater number of irrigations and subsequently the nutrient status
of the compost in this growing regime was considerably higher than for plants grown at 15°C.

One week after potting the compost at the bottom of the pot had a higher nutrient status than that
at the top. However, over time the levels of nutrient at the top of the pot rose quickly, and
dramatically so during the final 7-10 days of production. The nutrient level of the compost n the
bottom portion of the pot were consistently lower (Figure 1a).

Figure 1a. Conductivity level results from compost samples

600 [ 2590 + 2500%ux 25°C +2500hx 15°C + 2500x 15°C + 2500x
Top Bottom Top Bottom
500 17 :

o~

03

400 -

& e

300

=

o]

S P
200 7 ® 4
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Weelks after potting
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3.5 Shelf-life Assessments

The effect of cultural treatments were assessed in shelf-life and the results are shown graphically in
Appendix VII, figures 1-16 on pages 42 to 58.

Temperature had a marked effect on shelf-life and plants grown at 25°C had a i)oorer shelf-life.
Plants grown at 20°C with or without supplementary lighting had a better shelf-life, whilst some
cultivars grown at 15°C had an improved shelf-life; Vulcain, Selenia, Lanai, Marpesia and Cha Cha.
There were no consistent trends between plants lit and unlit.

The cultivars Anaea, Lanai, Bolero, Rock and Cha Cha appeared to have a better shelf-life, holding
their flowers well, with less rapid deterioration in shelf-life. Typically, however, flower and bud

drop occurred after 7-10 days for all cultivars. Plants recovered towards the end of the shelf-life
assessment but their flowers were smaller in size and their colour appeared much paler.

Plants grown under a DROP regime were not assessed in shelf-life.
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4. DISCUSSION

Plant growth and flowering of New Guinea Impatiens is clearly affected by the temperature at which
they are grown.

Higher temperatures of 25°C will reduce production time, although there is an effect on plant
growth and final quality. There were some differences between cultivars, but generally plant growth
produced at 25°C became distorted and stunted, and foliage quality was severely reduced,
particularly for the cultivars Aruba, Bolero, Cha Cha and Rock. The cultivars Vulcain and Eurema
completely lost their variegation at 25°C. Although plants were quicker to flower at this
temperature, flower colour and size were reduced and flowers rapidly shrivelled whilst on the plant.
It is not recommended to grow New Guinea Impatiens at such high temperatures in the early part

of the year.

Plants which were grown at 15°C took longer to reach marketing stage, but final plant quality was
improved. Plant growth and habit suited production in a 10 cm pot. Plant growth did not become
as ‘stretched’ as seen at higher temperatures. Rooting appeared to be more vigorous at this lower
temperature, although this may reflect the generally lowet nutrient status of the compost at the lower
growing temperature. Flower colour and size were improved at 15°C, although plants were not as
floriferous as those grown at 20°C, but plants grown at 15°C had considerably more flower buds
when recorded at marketing. Only two cultivars, Aruba and Marpesia appeared to suffer in their
early stages of growth at this lower temperature.

Plants grown at 20°C were more floriferous. There was little difference between plants grown with
or without supplementary lighting. Overall, there were no consistent differences in plant growth,
and supplementary lighting hastened flowering and marketing by only 1.6 days across cultivars. The
small effect of supplementary lighting may be attributed to the fact that potting was delayed until
week 8. It would be envisaged that earlier plantings, grown under poorer natural light, would
potentially benefit much more from the use of supplementary lighting.

The Paradise series of New Guinea Impatiens were superior in terms of their habit, plant uniformity
and profusion of flowers. Their compact habit was better suited to production in a 10 cm pot, whilst
their uniformity at flowering was particularly evident in comparison to the Classical types. A
summary of cultivar performance is given in Appendix IX, page 64 where some brief notes describe
plant growth in production, and subsequently in shelf-life.

The shelf-life of New Guinea Impatiens is typically poor. Plants often lose their flowers and buds
within days of being placed into shelf-life. Plants grown at 25°C had a very poor sheif-life, whilst
those grown at 20°C and 15°C were better. There were some differences between plants lit and
unlit. Supplementary lighting appeared to increase flowering and the ability to ‘maintain’ flowering
through into shelf-life. However, in some cultivars it appeared that plants unlit had a better shelf-

fife, as if plants were more ‘conditioned” to the lower light levels experienced in shelf-life.
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5. CONCLUSIONS

The wide range of cultivars available today can overwhelm growers with choice, but correct varietal
choice is important for different markets.

Farly season production in a 10 cm pot {or 13 cm) should rely on cultivars from the Paradise series.
Their habit suits production at higher densities without the need for chemical plant growth
regulators. At 20°C, final spacing of 25m? should be the minimum otherwise height control can be
difficult. Lower temperatures produce more compact plants which can be grown nearer to 30/m?.
DROP (4°C for 2 hours after sunrise) has successfully been shown to manipulate plant growth.

For production throughout the early season months, January-April, supplementary lighting should
be considered to increase plant quality and flowering and to reduce production time.

Plants can be produced at temperatures near to 15°C. Dependent.upon crop scheduling, production
at these lower temperatures would potentially reduce energy costs. Higher temperatures can be used
to speed flowering, but plant quality will be reduced the longer higher temperatures are applied.

Lighting can influence post-harvest performance. Further study is needed to see if plants produced
early in the season with supplementary lighting require a period of lower light to condition them
before sale. Plants grown at lower temperature have increased sheif-life. Therefore, reduction in
temperatures in the final weeks of production is recommended.
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Key Findings

® Plants should not be grown at very high temperatures ¢. 25°C.

° Plants grown at cooler temperatures are of better quality with improved flower size and
colour. i

L Little benefit from the use of supplementary lighting; but further study is needed to evaluate

its use in more detail.
® Use of DROP successfully reduced plant height.

* Paradise series of New Guinea Impatiens are better suited to commercial production in 10
cm pots - compact habit and floriferous nature are advantageous.

. The quality of plants in shelf-life and their longevity .continue to pose problems with rapid
flower and bud drop.
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6. FUTURE WORK

It is clear from these trials that New Guinea Impatiens are very responsive to temperature. It
remains unclear what controls floral initiation and development. It appears that cooler temperatures
may promote floral initiation in New Guinea Impatiens. These factors and those associated with
lighting integral and photoperiod are to be studied in a 3 year MAFF funded programme which will

commence in 1996.
The effect of mutrition on the growth and flowering of New Guinea Impatiens is to be examined in

the second part of this HDC funded trial during the early summer season. For the results of this
trial please refer to HDC Report PC 80a -~ Part II (1994) Effects of Nutrition,
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APPENDICES
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APPENDIX 1

COMMERCTAL

I COMPIDENUE

Figure 1: Layout of Plants in compartment
Classic Paradise
Anaea ‘Maui
Vulcain Aruba
Dunya Blue
Selenia Cha Cha
Eurema Antigua
Danbee Bolero
Rock Lindyhop
.
& Marpesia Lanai
o
2.0m
Headland
L,
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APPENDIX 11

Table 1: Water Available Compost Analysis at potting (C1A)*

Conductivity us/cm 253.0
pH value 4.1
Nitrate-N mg/l 522
 Ammonium-N mg/l 19.8
Potassium mg/l 132.0
Phosphate-P mg/1 78.6
Magnesium mg/l 40.8
Calciom mg/l 11.4
Sodivm mg/l 372
Sulphate mg/1 195.6
Manganese mg/] : 0.24
Iron mg/l 0.66
Copper mg/1 0.06
Boron mg/l 0.36
Zinc mg/l 0.12
Chloride mg/l 58.8
Density kg/m’ , 374.0
Dry matter % ' 333
Dry density : 124.5
* Although the initial pH of the growing media was low at potting (magnesium limestone was excluded

from mix) there were no apparent detrimental effects on plant growth or quality. Subsequently the
growing media pH rose over time, i
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APPENDIX HI

Table 1: Nutrient Solution Analysis

Applied liquid feed Tap water

Conductivity us/cm 1670 . 490
pH value 6.2 7.8
Nitrate-N mg/l 143.0 5.6
Ammonium-N mg/l 0.9 <0.1
Potassium mg/1 360.0 <0.1
Phosphate-P mg/l 104.0 ' 0.1
Magnesium mg/1 2.9 2.3
Calcium mg/l 125.0 100.0
Sodium mg/1 ‘ 15.2 12.0
Sulphate mg/l 24.0 21.0
Manganese mg/l 0.01 ‘ <0.01
Iron mg/l 0.03 (.02
Copper mg/! <0.01 < 0.01
Boron mg/1 0.08 (.04
Zinc mg/fl : .27 <(.01
Chloride mg/} 31.0 22.0
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APPENDIX IV

Crop Diary

Date - Operation

24 February Plants were potted and commenced treatments. .

10 March Intermediate spacing at 40 plants/m?.

1} March Commence application of liquid feed 4:1:4 NPK applied at an EC of 1.0 (plus
background) at every watering.

15 March Applied Iprodione as Rovral-at 0.5 g/l for prevention of botrytis.

11 April Commence new liquid feed: 2:1:4 NPK applied at an EC of l.4ms (plus
background) at every watering.

14 April Final spacing at 25 plants/m?.

Biocontrol agents introduced:
On a weekly hasis

Aphidius matricariae
Aphidoletes aphidomyza
Encarsia formosa

Phytoseiulus persimillis

Every four weeks

Amblyseius cucumeris
Digivphus aibirica
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APPENDIX V

Efford: Results at Marketing
Table I: Marketing Dates - Number of days from potting until 50% flowering
Cultural Treatments
20°C 20°C 15°C 25°C

Cultivar no lights 2500 lux 2500 lux 2500 lux Mean
Anaea 61 60 78 68 66.7
Antigua 58 54 61 48 55.2
Aruba 63 63 67 54 61.7
Blue 35 34 46 32 36.7
Bolero 61 58 67 56 60.5
Cha Cha 67 66 69 66 67.0
Danbee 70 67 71 76 71.0
Dunya 53 52 57 45 51.7
Eurema 34 34 &7 27 40.5
Lanai 62 63 67 56 62.0
Lindyhop 56 54 57 50 54.2
Marpesia 58 55 57 49 54.7
Maui 54 49 57 45 51.2
Rock 72 69 77 66 71.0
Selenia 64 63 67 76 67.5
Vulcain 66 68 69 70 68.2
Mean 58.4 56.8 64.6 55.2
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ATPENDIX V

Efford: Results at Marketing

Table 2: Mean Plant Height (cm)

Cultural Treatments
20°C 206°C 15°C 25°C

Cultivar no lights 2500 lux 2500 tux 2500 jux Mean
Anaea 24.9 31.0 21.1 27.3 26.0
Antigua 20.2 16.3 19.7 14.9 17.8
Aruba 19.2 19.9 22.1 18.1 19.8
Biue 5.8 6.3 5.7 6.0 5.9
Bolero 19.3 21.3 24.2 17.4 20.5
Cha Cha 15.3 15.4 19.7 14.5 16.2
Danbee 27.0 27.0 23.5 25.2 25.7
Dunya 18.5 15.5 20.2 13.6 16.9
Eurema 14.6 19.0 10.8 14.5 14.7
Lanai 16.7 18.4 20.1 14.8 17.5
Lindyhop 15.1 16.0 17.9 15.7 16.2
Marpesia 21.6 23.3 26.6 25.1 24.1
Maui 150 13.4 16.1 10.2 13.7
Rock 36.5 333 25.8 29.9 31.4
Selenia 20.7 23.6 21.6 30.1 24.0
Vulcain 26.3 25.8 30.9 21.0 26.0
Mean 19.8 20.3 20.4 18.6
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APPENDIX V

Efford: Results at Marketing
Table 3: Mean Plant Spread {cm)
Cultural Treatments

206°C 20°C 15°C 25°C Mean
Cultivar no lights 2500 tux 2500 lux 2500 lux
Anaea 34.2 40.7 36.5 41.0 38.1
Antigua 29.8 31.0 33.6 311 31.4
Aruba 33.7 334 41.5 36.5 36.3
Blue 20.6 22.0 24.5 17.5 21.1
Bolero 33.5 34.1 40.9 31.3 34.9
Cha Cha 29.5 32.2 37.0 28.9 31.9
Danbee 293 30.6 34.5 26.6 30.2
Dunya 29.1 40.4 33.8 22.8 31.5
Eurema 30.9 35.1 28.6 28.3 30.7
Lanai 30.0 34.5 37.7 30.6 33.2
Lindyhop 26.7 29.5 32.0 29.6 - 294
Marpesia 36.9 36.5 38.9 36.5 37.2
Maui 31.0 29.4 32.0 23.0 28.8
Rock 42.7 40.8 355 39.3 39.6
Selenia 31.3 345 34.8 36.2 34.2
Vulcain 32.9 32.0 41.3 31.6 344
Mean 314 33.5 35.2 30.7
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APPENDIX V

Efford: Results at Marketing

Table 4; Mean Pedicel Score (1 = flowers held within foliage, 3 = flowers prominent)

Cultural treatments
. 20°C 20°C 15°C 25°C Mean

Cultivar no lights 2500 Tux 2500 Tux 2500 Tux
Anaea 2.8 2.1 2.1 1.9 2.2
Antigua 2.3 2.8 2.6 2.4 2.5
Aruba 1.7 1.8 2.0 1.7 1.8
Blue 2.4 3.0 2.7 2.0 2.5
Bolero 1.5 1.7 1.7 1.3 1.5
Cha Cha 2.0 1.9 2.1 1.4 1.8
Danbee 2.4 3.0 2.4 2.1 2.5
Dunya 2.4 1.9 2.3 2.2 2.2
Eurema 1.2 1.0 1.7 1.0 1.2
Lanai 2.1 1.9 1.7 1.7 1.8
Lindyhop 2.7 2.6 2.6 2.1 2.5
Marpesia 1.3 [.9 2.2 1.8 1.8
Maui 2.5 2.0 2.0 1.9 2.1
Rock 1.0 1.1 1.0 1.0 1.3
Selenia 2.0 12 1.6 1.3 1.5
Vulcain 2.8 2.9 2.6 2.5 2.7
Mean 2.1 5 2.1 1.8
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APPENDIX V

Efford: Resulis at Marketing

Table 5: Mean Number of Open Flowers per Plant

Cultural Treatments
20°C 20°C 15°C 25°C Mean

Caultivar ~ no lights 2500 iux 2500 lux 2500 lux
Amsea 7.6 12.2 3.6 5.4 72
Antigua 6.2 2.8 2.6 2.9 3.6
Aruba 7.5 9.7 5.8 2.8 6.4
Blue 1.0 1.2 1.1 0.9 1.0
Bolero 4.6 9.2 7.0 1.7 5.6
Cha Cha 10.2 19.6 7.2 4.6 104
Danbee 3.5 6.3 4.8 1.2 3.9
Dunya 4.4 2.2 0.9 0.7 1.6
Burema 2.5 2.2 0.9 0.7 1.6
Lanai 3.8 6.8 6.8 2.6 5.0
Lindyhop 4.3 7.2 4.4 5.8 5.4
Marpesia 1.7 2.0 4.3 3.7 2.9
Maui 2.5 2.7 3.3 0.7 2.3
Rock 9.6 10.7 2.2 3.0 6.4
Selenia 3.0 5.5 6.2 2.5 4.0
Vulcain 72 3.7 8.5 2.2 54
Mean 5.0 6.5 4.7 2.7
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APPENDIX V

Efford: ‘Results at Marketing
Table 6: Mean Number of Flower Buds per Plant
Cultural Treatments

_ 28°C 20°C 15°C 25°C Mean
Cultivar no lights 2500 lux 2500 lux 2500 lux
Anaea 29.0 35.7 53.3 12.9 32.7
Antigua 50.5 52.9 53.9 24.9 45.5
Aruba 50.2 56.7 77.8 23.7 52.1
Blue 5.9 7.0 6.1 5.7 6.2
Bolero 447 44 4 50.8 30.8 42.7
Cha Cha 67.7 61.4 66.4 45.8 60.3
Danbee 40.9 37.1 73.7 24.1 43.9
Dunya 45.7 47.4 53.2 11.8 39.5
Burema 6.6 10.7 4.4 2.2 6.0
Lanal 47.4 50.9 61.8 10.5 42.6
Lindyhop 49.5 62.5 53.3 42.5 51.9
Marpesia 20.2 64.0 39.9 10.2 33.6
Maui 33.9 28.0 57.2 5.5 31.1
Rock 40.8 47.5 58.2 8.1 38.6
Selenia 18.7 37.9 ' 41.6 34.0 33.0
Vulcain 40.2 38.8 69.2 171 41.3
Mean 37.0 42.7 51.3 19.4
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APPENDIX V

Efford: Resulis at Marketing

Table 7: Mean Plant Quality Score (0 = unmarketable, 2 = Grade 1)

Cultural Treatinents
20°C 20°C 15°C 25°C Mean

Cultivar no lights 2500 lux 2560 hax 2500 lux
Anaea 1.0 0.2 1.9 0.3 0.8
Antigua L3 1.8 2.0 1.7 1.7
Aruba 1.5 1.2 1.8 1.6 1.5
Biue 0* 1.0 1.4 0= 0.6
Bolero 0.9 0.6 1.2 0.3 0.7
Cha Cha 2.0 1.9 1.8 0.9 1.6
Danbee 0.7 0.2 1.6 0.7 0.8
Dunya 1.6 1.9 1.9 1.8 1.8
Furema 1.7 1.5 1.7 0.9 1.4
Lanai 1.9 1.7 1.8 1.7 1.8
Lindyhop 1.7 1.7 1.7 1.6 1.7
Marpesia 0.7 0.7 1.9 0.5 0.9
Maui 1.7 1.7 1.9 1.2 1.6
Roek O this 1.7 0.2 0.5
Selenia 1.5 0.8 1.6 0.3 1.0
Vulcain 1.6 0.9 1.0 1.8 1.3
Mean 1.2 1.1 1.7 6.9

NB: o0 = ungnarketable plant because it was too smail

0** = unmarketable plant due to poor quality foliage and ‘stretching’
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APPENDIX V

Efford: Results at Marketing
Table 8: Mean Flower Diamefer
Cultural Treatments
_ 20°C 20°C 15°C 25°C Mean

Cultivar no lights 2500 Iux 2500 lux 2500 Tux

Anaea 6.0 5.3 6.0 5.0 5.6
Antigua 7.0 6.0 7.0 6.0 6.5
Aruba 5.5 5.5 7.5 5.0 5.9
Blue 5.5 6.0 7.0 5.0 5.9
Rolero 4.5 5.0 7.0 4.0 5.1
Cha Cha 4.5 4.5 6.0 4.0 4.7
Danbee 5.0 5.5 7.0 4.0 5.4
Dunya 5.5 5.0 6.5 4.5 5.4
Eurema 5.0 5.5 7.0 5.0 5.6
Eanal 5.0 5.0 6.0 5.0 52
Lindyhop 6.0 5.5 6.5 4.5 5.6
Marpesia 6.0 6.0 7.5 4.0 5.9
Maui 5.5 6.0 8.0 5.0 6.1
Rock 5.0 6.0 8.0 4.0 5.7
Selenia 5.5 5.0 5.5 4.5 5.1
Vulcain 4.5 5.0 5.5 4.0 4.7
Mean 5.4 5.4 7.2 4.6
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APPENDIX VI

Table 1: Water Available Peat Compost Analysis - 1 week after potting

Treatment 25°C + 2500 lux 15°C + 72500 lux
area of pot top bottom top bottom
Conductivity us/cm 2060 266 1587 189
pH value 4.4 4.3 4.4 4.2
Nitrate-N mg/1 24.0 46.8 16.2 27.0
Ammonium-N mg/] 6.0 12.0 9.6 12.0
Potassium mg/! 168.0 150.0 84.0 102.0
Phosphate-P mg/l 61.8 85.2 51.6 58.8
Magnesium mg/l 40.8 64.8 36.0 34.8
Calcium mg/ : 19.8 28.8 15.0 17.4
Sodium mg/1 384 39.0 33.0 38.4
Suiphate mg/! 178.8 2046 150.0 160.2
Manganese mg/i 0.24 0.36 0.18 0.24
Iron mg/! 0.72 1.32 0.72 1.08
Copper mg/l 0.06 0.06 0.06 0.06
Boron mg/] 0.30 . 0.360 - 0.36 0.42
Zinc mg/l 0.06 0.18 0.06 0.18
Chloride mg/] 41.4 55.2 49.8 51.6
Density kg/m* 466.0 468.0 450.0 461.0
Dry matter % 26.1 30.8 26.2 23.2
Dry density 121.6 144.1 118.4 107.0
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APPENDIX VI

Table 2: Water Available Peat Compost Analysis - 3 weeks after potting
Treatment 25°C + 2500 lux 15°C + 2506 hux
area of pot top bottom top bottom
Conductivity us/em 285 127 154 119
pH value 4.3 4.4 ' 4.3 4.5
Nitrate-N mg/I 66.6 54.6 22.2 46.2
Ammonium-N mg/] 5.4 7.2 3.6 5.4
Potassium mg/l 108.0 84.0 72.0 66.0
Phosphate-P mg/] 81.0 16.2 47.4 15.6
Magnesium mg/i 68.4 11.4 28.8 il1.4
Calcium mg/l 66.0 - 19.8 31.2 20.4
Sodium mg/l 66.6 28.2 48.6 29.4
Sulphate mg/} 276.0 384 158.4 45.0
Manganese mg/l 0.30 0.06 (.18 0.12
[ron mg/l 0.84 .84 0.96 0.96
Copper mg/] 0.06 0.06 0.06 0.06
Boron mg/1 0.24 . 0.12 0.24 0.12
Zinc mg/l 0.12 0.06 0.18 0.12
Chloride mg/l : 77.4 - 462 46.8 37.8
Density kg/m® 489.0 507.0 586.0 654.0
Dry matter % 22.5 21.9 18.5 [7.0
Dry density 110.0 111.0 108.4 111.2
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APPENDIX VI

Table 3: Water Available Peat Compost Analysis - 5 weeks after potting

Treatment 25°C + 2500 lux 15°C + 2500 lux
area of pot top bottom top bottom
Conductivity us/cm 286 161 157 110
pH value - 4.3 4.8 4.5 4.7
Nitrate-N mg/} 83.4 492 18.0 21.6
Ammonium-N mg/l 7.2 4.8 3.0 3.0
Potassium mg/1 132.0 102.0 84.0 84.0
Phosphate-P mg/] 65.4 28.2 50.4 22.2
Magnesium mg/t 57.6 13.8 26.4 9.6
Calcium mg/1 67.8 - 52.2 31.8 22.2
Sodium mg/] 85.8 39.0 61.2 34.2
Sulphate mg/! 160.2 66.6 146.4 61.2
Manganese mg/l 0.12 <{.06 0.06 <0.06
Tron mg/l 0.84 0.66 0.96 0.72
Copper mg/l <0.06 <0.06 <0.06 <0.06
Boron mg/l 0.12 . <0.06 0.06 < 0.06
Zinc mg/t 0.06 <0.06 <0.06 <0.06
Chloride mg/l 87.0 48.6 48.6 40.8
Density kg/m’ 522.0 548.0 557.0 595.0
Dry matter % 22.4 20.3 24.9 19.5
Dry density 116.9 111.2 138.7 116.0
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APPENDIX VI

Table 4: Water Available Peat Compost Analysis - 7 weeks after potting

Treatment 25°C + 2500 lux 15°C +-2500 Iux
area of pot top bottom top botiom
Conductivity us/cm 428 208 187 151
pH value - 4.3 4.9 4.6 5.0
Nitrate-N mg/] 158.4 70.8 36.0 49.8
Ammonium-N mg/l 8.2 4.8 4.3 3.3
Potassium mg/i 174.0 168.0 84.0 120.0
Phosphate-P mg/l 111.6 60.0 - 564 40.2
Magnesium mg/] 76.2 9.0 : 25.2 6.6
Calcium mg/l 1110 50.4 30.6 24.6
Sodium mg/1 128.0 40.8 81.6 39.0
Sulphate mg/] 163.2 52.8 163.2 64.2
Manganese mg/l 0.18 <0.06 .12 0.06
fron mg/t (.48 0.24 (.66 0.30
Copper mg/l <0.06 < (.06 0.06 <0.06
Boron mg/l 0.06 <0.06 0.12 0.06
Zinc mg/l 0.12 0.06 0.06 - (.06
Chioride mg/1 120.0 . 564 52.8 47.4
Density kg/m’ 433.0 447.0 474.0 519.0
Dry matter % 26.5 25.3 22.1 204
Dry density 114.7 113.1 104.8 105.9
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APPENDIX VI

Table 5: Water Available Peat Compost Analysis - ¢ weeks after potting
Treatment ©258°C + 2500 lux 15°C + 2500 lux
area of pot top bottom top bottom
Conductivity us/cmn 352 213 221 198
pH value 4.7 5.6 4.8 5.7
Nitrate-N mg/i 120.6 63.0 39.0 60.0
Ammonium-N mg/] 37.2 54.6 54.0 59.4
Potassium mg/! 288.0 240.0 156.0 270.0
Phosphate-P mg/] 147.6 80.4 122.4 81.0
Magnesivm mg/l 26.4 4.2 19.8 3.0
Caleium mg/l 62.4 41.4 25.8 13.8
Sodium mg/i 142.8 44 .4 125.4 36.0
Sulphate mg/1 118.8 92.4 171.0 46.2
Manganese mg/] <0.06 <0.06 0.06 <0.06
Iron mg/l 0.42 0.36 0.66 0.36
Copper mg/] <0.06 <0.06 0.06 <0.06
Boron mg/l 0.12 0.06 0.12 < (.06
Zinc mg/t <0.06 <0.06 <0.06 <0.06
Chloride mg/I 100.2 69.0 55.2 62.4
Density kg/m’ 549.0 611.0 571.0 667.0
Dry matter % 19.4 16.9 i8.1 16.6
Dry density 106.5 103.3 103.4 110.7

40



APPENDIX VI

COMMERCIAL - [N CONFIDENCE

Table 6: Water Available Peat Compost Analysis - 11 weeks after potting

Treatment 25°C + 2500 hux 15°C +_2500 Jhux
area of pot top hottom top bottom
Conductivity us/cm 1105 560 288 187
pH value 4.5 5.3 4.9 5.9
Nitrate-N mg/1 507.6 280.8 54.6 47 .4
Ammnium-N mg/l 10.2 7.2 21.0 1.8
Potassium mg/i 894.0 522.0 252.0 246.0
Phosphate-P mg/l 258.6 120.0 182.4 48.0
Magnesium mg/l 130.8 24.6 24.6 1.8
Calcium mg/i 331.8 169.2 36.6 12.0
Sodium mg/l 285.0 118.2 160.8 46.2
Sulphate mg/1 320.4 159.6 189.6 97.8
Manganese mg/i 0.36 0.06 0.12 <0.06
Iron mg/l 0.96 (.60 1.32 0.54
Copper mg/l 0.06 0.06 (.06 0.06
Boron mg/l <0.06 <0.06 < (.06 <0.06
Zinc mg/l 0.30 0.12 0.06 0.06
Chiloride mg/l 262.2 - H1.0 76.2 384
Density kg/m’ 550.0 524.0 538.0 566.0
Dry matter % 2272 20,4 19.8 17.3
Dry density 122.1 106.9 106.5 97.9
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APPENDIX VII
Shelf-life Resulis

The following pages, 43 to 58, present the results of the shelf-life assessments for each cultivar.
Fach page consists of four separate graphs which relate to each of the treatments, Within each
graph there are records of the mean of: ’

number of open flowers
number of visible buds
number of flowers dropped™
number of buds dropped™
number of leaves dropped®

#* These results are shown as a negative result and are shown as shaded bars on the graph.

Shelf-life records were taken over a 3 week period. In addition records were taken immediately
prior to the start of shelf-life, and when plants were unsleeved, 5 days after entering shelf-life.

42



N CONFIDENCE

COMMERCIAL

APPENDIX Vi1

SYO9M SHIOM, SHIOM
g gz | 0 ed e 2 1+ 0 ed € 2 + 0 ed
T H [ ¥ 3 T 1 4 1 T ¥ H ¥ H T
38AES] spng SI3MOY]

SIYST - D07 Iusuneal],

Op-

0g

ov

08

c8

o¥

09

SHIIM SHOIM
¢ g 1 ¢ ed € 2 + 0 ed
S9ATI] spng 8JaMOL]

Figure 1

SIYSY] + D07 UaWILaL],

08

BIBUY

SAISM, SYOIAN SHIDM
¢ z | 0 ed g 2 L 0 8l g z L 0 ed
1 3 T 1 ¥ I 1 T b H T H H i T T

BEET=

SAAB] spng SETGI

sy + D,C] usunEal],

SHIPA SHAIM SHIEM
g 2 + 0 =ud g 2z + 0 ed € g + 0 ad
W i

SIomOL]

§9ABIT] spng ‘

S1G31] + D,CT uslulesly

Op-

0g-

ae

0%

09

08

oy

09

08



1N CONFHDENCE

COMMERCIAL -

APPENDIX VII

SOOM, SOSM,

SH@IM

g€ 2 + o0 ad g g 1 0 ad g Zz L 0 ed

H I
T T

e O

q02
4 0F
{09
— 08
S3ABD] spog $19MO0]4
1481 - DL,07 uduIeal], -
SPIM SHOIM, SNSM,
g 2z L oead g g L 0 ed mmwoeaow-
-4 0o

i

ov

08

§oABOT spng

YSI + D07 usuieal],

2

Figure

S10MO[q

engnuy

402

- 0%

- 49

08

SOALYT sphg

SIS + D61 usuneal],

SHIIM RIS

S3OMO[]

SYPUM,

O~

€ ¢ + 0 ad e 2 1 0 e €

T I

T

¢ L 0 ed

08

saARY spng

SIYSI 4+ D,67 -IusuIEal],

SIAMO]]

44



1k

PN CONFIDES

COMMERCIAL -

APPENDIX VII

3

Figure

SYORAN

g gz 1 0 od

SYIOM

£ 2 + 0 od e ¢ L 0 ad

4 0%

efe]

08

SAABIY

spag

SIYBI] - D07 IUSUIRIL],

S1MO[]

N 2

08

SOAEDT]

§1y

<9
s )

spng
[+ 0,07 uouneai]

S1OMO[]

BqnIy

4 0¥
409
o 08
§3A097] spng SlamOd
SIS + D,E] HUAUIIBAL],
SH99M S{eoM SHIM,
e 2 1 0 ad g z L 0 od e z | 0 ad or-
T i T 1 1 1l 4 I 1 1 14 I 1 T
4 0¢-

08

SOABST]

spng
SIS + DeCT JUSHIBALL

S19M0[



COMMERCIAL

APPENDIX VI

429, SYOOM N ECTIN
£ g 1 0 @d g 7 } 0 ad mmwowaow-
o DNI
oo e 0
402
-+ 0%
408
08
SOABY} spng SIMOE
SIYSI - D07 IueuIeal],
SHOIM, SYTM, SHOIM,
g 2 L oad g g L 0ed mmvoenow-
- oz-
s Lot O
402
- OF
409
08
SRABY] spng SIOMOLT

SIYBT + D07 -IUQWIEL],

Figure 4

e

or

08

08

Ot~

0¢-

oz

ov

09

08

SIS + DG IUQUWIRALY,

SYO9M SHOIM, SO
€ z I 0 od g 2 |+ ¢ ad e ¢ L g ad
Ll i ] T i T I B I ] i H 1 1 '

SAABST] spag SIamOp]

SIYSI + DS justneal],

SHIOM, SHOSM SO
g 2 + 0 ad € z | 0 ad e z | 0 ad
R i H[{

SBABYT] spng mS}»OE

46



IN CONFIDENCE

COMMERCIAL -

APPENDIX VII

SYIOM SHOIM, SHIOM,
g ¢ + 0 ad ¢ gz I 0 ad mmroﬁao?
1 1 1 ] 1 1 T i H 3 3 1 1 i
- ON:
- 0¥
409
vg {88 o8
$2A8] ] spng SIMMOI]
SIS - D07 usuneal],
ERER/Y SYIOM SHOIM,
€ 2 L+ 0 ad e g I 0 ad mwrogoﬁ
+0¢-
i P e
{ov
{09
0 —— 08
m SAABST T mmzm mu@kwomm.
2 SIYBI + D07 Jusuneal], __
= oxdjog

SYIM SYOOM, SHOTM,
g z L oead g g L 0ed mmﬁoeaov-
H H 1 T i H 1 1 T T T T T H
. ON.
{0z
4 0%
409
: 08
SDARD] spnyg S12MOL]
SWSI + DoG1 Juatmeal],
SHIOM, SY99M, SHIIM
& gz + 0o ed ¢ g2 | 0 ed mwromao?
T 1 1 T H 14 T b 1 H 1 H I T T
-4 02
: l ON
4 or
409
: 08
SoARY] spng sIamol]

SIYSY + D67 usuieal]

47



AN CONFIDENCE

COMMERCIAL

APPENDIX VII

S35 SYSOM SHITM,
e 2 L 0 ed € g 1 0 ed mmwomaoq.
£ oo
L] 409
08
52ABO] spng SI9MOL]
SIYST] - D07 TIUSUIRALL
SHSIM SHO3M, SO
e g Lt oad gzt oead ¢ g b 0@d
H b T 1 U 1 T

0B

spng
SIS + D07 :IUSUEBAL],

S2ABD]

Figure 6

SIMOT]

BYD) B

A9
0 eud ¢ z | o0 =d

08
$3ARD] spng $I8MO1]
SIS + DS usweal],

.mxoﬁg SYOOM SHOIM

g g + 0 ad € z ¢+ 0 ed £ 2 + ¢ ed
T T t T T T T T n T T T t T T Op-
4 0z~
Ko, ——

4oz
S0P
o 108
— _ 08

$2ABS] spng S19MO0L]

SISI + D67 usuneal],

48



IN CONFIDENCE

COMMERCIAL -~

APPENDIX VII

Figure 7

S, SHOOM, SYSOMN
€ ¢z I 0 =d € 2 | 0 ad mmfomao.v-
- ON;
o

409
08

SOAEAT] spng 13m0

SIYSI - D07 IuSWIRAL],

SN SO SO
g ¢ i oad g g | ¢ ed mmromaov-
- 02

- - ::: o

4 ov
{09
08

SAAEOT] spng S1emO]g

SIUSI] + D07 IUSUNRSI],

Jaque(]

S99, SHOIM SHSOM
aid
se o eohoed BTl ot,
- ON..
4 0¥
408
08
52AB97] spng sIoMO[g
sIySI + D,CT usuweal],
oM SHOSM, SNIIA
¢ g + 0 8ad e 2z 1 0 ad mmromao?
. ON..

0é

ov

08

SOABAT

spng SIMO[

SIS + D,$7 USR],

49



IN CONFIDENCE

COMMERCIAL -

APPENDIX VII

S99
€ g |

SYOOM
o aid ¢ Z 1 o ad

T T { T T T T T T T

o

0g

08

0¥~

v

09

50ABY] spag SI9MON]
ST - DH,L07 usuneal],
SHADA SSOM SHOIM,
€ g + 0 ad € z L 0 ad € ¢ 1 0 o
B e BE ]
M SOARI] spag SI0MO)E
.,cu,w SIS + D07 SIuSueal],
=

08

vAungg

SHIIM, SY2IM SHIOM
¢ 2 1 0 ed £ 2 + 0 exd e 2z + o0 ad
SOARD] . spng SIoMOL
SIYBI] + DG uoueal],
SHITM SHIOM SHooM,
£ g + o ad € 2 |+ 0 =d € ¢ |+ 0 =d
T H 1 1 1 T ) t i .k 1 4 ) T l T T
$2ARIT spng $19m01]

SIUBI + DoGT JUSUIBILL

oy

09

a8

¢

ov

08

08

50



- N CONFIDENCE

COMMERCIAL

APPENDIX VII

Figure 9

SHIOM SYIM, SYOIM
€ 2 1 0 ad £ 2 + 0 o mN_womaow-
- ONn
AL ™ ! e
| L= ==
4 0¢
40
- 09
08
SOALDT spog $I19MO]
SIYB1] - 0,07 ‘JuSWIedL],
SYoM SHITM I
€ 2 I 0 &d £ 2 1 ¢ ad mmromao\n.
. ON.-
: : . ON
. DLV
- 09
08
$oAR] spng SIOMOLT

SIS + D07 ALY,

URING

SHIIM SEIIM SYOOM

£ ¢ L+ 0 ad ¢ z 1 0 ad mmfooaow.

- ONv

LU=+ ==

m 402

- OF

- 09

08
52ABY] spngg $12m0[

SIGAT + Do JIUSWIEDL],
-

SHO3M SHOOM SHOOM

¢ ¢ 1+ 0 ed € 2 |+ 0 ad mm_omaov-
1 1 1 T T 3 1 1 T T T 1 H i T U

- ON-

- 02

4 0¥

-4 08

: 08
SPARDT spng SIBMO[]

SIGBIL + D67 UAWIRAIL



IR CONFIDENCE

COMMERCIAL

APPENDIX VII

Figure 10

s1yd1 + D,07 usueal],

£o9Mm SHoOM S,
g 2 1 0 oM € 2 L 0 ed mmramaeﬁ
4 oz-
Jov
!, 409
o8
SPARD] spong S1aMOT]
ST - DL,07 Jusueal],
SHI9M, SI9M SYOOM
€ 2 1+ 0 od € 2 t+ 0 ad mmroeaow.
{02-
-4 0¥
o 109
gatlee og
SABA] spng SIOMOTS

reue|

SYATM
i o exd

SY2OM, SHOSM

£ @

T T i

g 2 | o ad g 2 1 0 =aud

T T T

SOALIT] spng SIamOp]
SIS + DS ‘Justuieal],

SYIIM SHOIM SAIIM,
€ ¢ L 0 8d g 2 1 0 ad € ¢ + 0 ed
1 T 1 i 1 1 T ¥ 1 T T 1

S2ABY ] spng $12/07]

SIYBI + D67 ‘JUdUmEdL],

O%-

0¥

09

08

oF

08

08

52



PN CONFIDENCE

COMMERCIAL

i1

APPENDIX VII

Figure

SYIIM SYSOM SY29M SO SHOUAN SHOIM

€ 2 1 0 ad € 2 1 0 & mmwo.@aov € 2z + 0 ed g 2 } o ed mNPoma%
T T H T : T T T T T T T T T : - ' T T t T T T T 1 T T T 7 T -
402 402
102 <4 0¢
Ao -+ 0¥
- 409 409
08 08
SoAB] spng SEaMOl] SPABRT] spng SIZMO|]
sy - DL.Q7 usunealy, - SIUS + D61 “JUOUNERL],
SHIIM SIIM SYOAM SHIOM SHOIM SHIIM
€ 2 1 o ad g 2 t 0 ad € 2 + 0 ad € g } 0 aud £ g L 0 ed £ 2z | 0 sd
T T T T T t T y T T T t ; T T Op- 1 T T 1 T T i T T 1 T T 1 T T 0¥
402 40z
402
4 0v 4 0¥
bood ] - 09 - 08
08 : 08
S4BT spng SIOMOL] $9A897] spng sIam0]
SIS + 0,07 -Iustuieal], SIS + D67 IUSUIBLL,

doydpur]

53



IN CONFIDENCE

COMMERCIAL -

APPENDIX VII

SYI9M SASOM SH3IM
£ 2 1 0 ed € 2 | 0 ed € 2 L 0 =ad
$9AB97] spng SIamMO0Y]
SR - D07 :Iuateal],
SHeaM SHOOM, SHIOM,
€ 2 1 0 od g z | 0 ad 2 L 0 ed
1 T i H 4 T 1 1 i 13 i T 1 H L
=

$9AB]

Figure 12

spng
S + D07 usunealy,

SIAMOY]

oy

oe-

0e
o
09

08

Ot~

02
oF
09

08

BIsodaey]

SIS + D,67 ueunEall,

SHPIM SO, SYAM,
£ 2z ! 0 ead g 2 L o ad mmro@aov,
. ON-
W e R L
40F
u - 309
— o8
seABY spng SIaMmO]
SIS + DS uouneal],
SYOM B =T SO0
€ 2 | 0 ad € 2 |+ 0 ad mmwomaov.
n ON.
- e, £ =S i v )
L LR
40z
0¥
4089
: 08
§AED] spng $I9MOL]



PN CONFIDENCE

COMMERCTAL .

SHOOA SO SIS SHOIM SO AT

APPENDIX VII

Figure 13

$YSI + D07 JusunedI],

mep

SIGBI] + D,C7 IUSUIBaL],

£ 2 L 0 ed €z I 0 8d mmvomaov £ z L 0 @l € 2 L 0 £ 2 + 0 ad
i ON-
e 20 g1 O g e
402
40t
-4 09
08
STABYT] spng SI2MO SIARD] spng SIamo|]
mEMﬂ-UoON ”uﬁoﬁwmo.ﬁ. musmx‘TUomW ucoﬁcuwo.ﬂw
SYOOM SYOOM, SATIM, SHOOM, SAOIM, SAITM,
g 2 I 0 8 € 2 + 0 aud mmwoeaov g ¢ | 0 =ad g 2 |+ o ad € 2 t+ 0 8d
T 3 T T T ¥ T T T T 1 T T T - T T T T T l S T T T T T T
L L e Raanl
408
or
409 09
08 : 08
spug $9ABY] spng



IR CONFIDENCE

COMMERCIAL

APPENDIX VII

Figure 14

CHECTIN
g 2 1

L

SIABYT spag
SIY3 - D07 ueuIeal],
SHFOM S,
0 oid ¢z 1 0 =ad

g 2

SIOMOL]

T v T T T T T T T

$9AB ] spng

SIYSI] + D07 USR]

SIOMO[

0¢

oy

08

08

Ot

Oy

08

08

H0Y

SHOOM SY9M SqIIM

€ 2 | 0 ad £ ¢ |+ 0 ed € 2 | ¢ ead
et &
SIARIT spnyg $4amog
SIUSI + DLST usunesl]

SHPTA, SHIOM SHDIAN
g 2 ) 0 eaud g 2z | 0 ed g z i ¢ ead
1 T T 1 T t i J T T 1§ 1 1 H T T
i OO =====

$aAB2] sphg $1amOL]

SIS + D67 ustmeal],

Cv

09

08

oy~

0g

or

09

08

56



I CONPIDENCE

COMMERCIAL

APPENDIX VII

Figure 15

S99 SNO9M SHIIM,
e 2 + 0 8 € 2 L 0 e € g | 0 =ad
T T ' T T T T T T T T T T T H 0y
- ON..
- 402
10y
409
08
SOABRS] spugg SIOMO]
SIYSI] ~ D07 IUSWEAILL,
L EELLY SHOIM, SHOaM
£ g + 0 ad € 2 | 0 ad € 2 | 0 sad
7 T T T T T T T T T T i T T T T T Op-
. ON..

SAABDT spng

SIYSI + D,07 ‘JustealL],

SISMOL]

08

BIUOPS

SO EREETN SH29M

b0 ad £ 2z | 0 ed € Lo eud

1 T T 1 T T T I T

SOABYT] spog SIamold
SIUBI] + DS JUSUIBSL],

SY29M S, SH2M

L ¢ ad 0 exd £

13

SOABYT

spng
SIYSI[ + D67 IUDWIBI],

EIETR

or

09

08

09

08

57



M CONFIDENCE

COMMERCIAL

APPENDIX VII

Figure 16

S{99M oM SYO9M
g 2 F 0 e € 2 |+ 0 ad € 2 |+ 0 ad
T T T T B H T T 3 T r v T T T Ow‘t
4 oz-
| wwrmezs | porpemey 2 o . O i 4
4 0¥
408
08
S9ABT] spng SIOMOLL]
SIYTI - DL07 uLuIedl],
SHOOM SHOIM SNIOM,
£ 2 t 0 ad € 2 | 0 ed g 2 I+ 0 ed
1 1 i ¥ H 1 1 i 13 i T 1 ki 1 O.Vl
o ON:
B = e 0
408
{0y
B 409
08
SAARY] spng SIaMOLT
SIYBT + D,07 ‘Iusuweal],

HIeOInA

T T i Ot~

0}

|

08

S9AEYT spng

SIS + D,S] IURUIRAL],

SISMOTE

0 eud £ 2 1
H T T T T ot~

F] 0

0¢

08

58ARO] spng
SIS 4+ D,C7 JULUIBAL],

SIIMOL]

58



ENCE

QOMNFIDE

NG

JJAL

LRC

Z
=z
o
et
o

APPENDIX VIII

Treatment comparison at marketing
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Plate 4: Treatment comparison at marketing
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Varietal Performance

Cultivar Production Shelf-life

Anaes C Red, green leaf, med. vig Less flower drop from
Good. Plants vig - higher quality plants Tit in production
under lights

Antigua P Orange/red, dark green leaf, compact. Poor - 7-10 days flowers
Benefits from lights, good flower and buds drop
colour and held above foliage.

Aruba P Purple, dark leaf, compact. Lighting in producticn
Flowers at canopy [evel. helped.

Blue P Light pink, green leaf, compact. Average. Flowers paled
Little benefit from lighting. quickly at low light.

Bolero P Purple, dark green leaf, med vig. Held flowers well and
Good - lighting increased flowering colour good.

Cha Cha P Red/purple, dark green-red leaf, Good. Lit plants held
compact, 20" C+ lights best. flower and colour well.
Flowers prominent.

Danbee C Pink/orange, dark green/red, compact. Good. Held flowers well.
Benefit from lights.

Dunya C Lilac, dark green, comypact. Lighting in production
Little benefit from lighting. an advantage.

Furema C Orange, var. eaf, med. vig. ~ Average - better when
Too vig. for 10 em at high temp. grown cool.

{anat P Red, dark green leaf, med vig. Good. Held flowers well.
Lighting advantageous.

Lindyhop P Light purple, dark green leaf, med. vig.  Variable. Sudden bud/
Flowers prominent - good flower drop.

Marpesia .C Red, dark feaf, vig. Poor quality planis.
Over-vigorous - poor quality

Maui P Coral red with eye, dark feaf, compact. = Average - flowers drop
Little benefit from lights. then flowers again.

Rock C Violet, dark leaf, very vig. Flowers held well arxd good
Increased flowering under lights. colour,

Selenia C Scarlet, green feaf, med. vig. Little flower drop.
Lighting beneficial.

Vulcain C Light pink, dark var. leaf, compact. Open flowers throughout.

Cooler best, little added gain from lights.
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Figure 1. Solar radiation at HRI Bfford
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APPENDIX XI

Contract between HRE & ADAS (hereinafter called the "Contractors")
and the Horticultural Development Council (hereinafter called the
"Council") for research/development project.

i.

" TITLE OF PROJECT Contract No: PC80a

Contract date: 14.3.94

NEW GUINEA IMPATIENS: EXTENDING THE GROWING SEASON AND
IMPROVING PLANT PRODUCTION AND SHELF LIFE USING CULTURAL AND
CHEMICAL MEANS _ s

BACKGROUND AND COMMERCIAL OBJECTIVE

The production of New Guinea Impatiens is generally limited to
the summer months since problems of bud opening/bud drop have
been experienced when grown under poor light. However, with
the introduction of a range of new varieties and the potential
of the crop as a pot plant, further aspects of its culture
need to be examined and schedules produced for cropping at
different times of the year. The first trial in 1993 at HRI
Efford under project PC80 showed little benefit from the use
of supplementary lighting on plant growth in terms of quality
and production time when grown at a standard temperature of
18°C, nor were any problems encountered relative to bud drop
under shelf life conditions in this trial. Consequently the
crop would appear to have greater potential for out of season
production than hitherto envisaged. The trial highlighted
some areas requiring further work: Varietal performance
relative to vigour of growth and production time, pot size and
spacing required for different mnmarkets and management for
targeting sales at different times of the year need following
up. Very little work has been carried out on New Guineas
worldwide but a literature search revealed that flowering may
be affected by a combination of temperature and light (Simmons
1982). Simmons showed that at 15°C the time taken for flower
initiation is greatly reduced but the rate of flower
development is greater at 25°C with a strong response to
photoperiod. His work also confirmed that at 18°C
supplenmentary lighting has little effect on plant development.

The scope of work in this project would concentrate on out of
season production over the winter period but starting earlier
than 1993 in Week 1 to target the Easter markets. The varietal
response to the cultural treatments would also need to be
examined and a range of cultivars selected by growers as
potential performers for the future would be used. A second
trial drawing on the data from the January trial and the 1993
work would allow more further examinaticn of more promising
treatments to be followed up in conjunction with other
cultural factors more applicable for summer bedding
production.

The crop must be carried through to assess treatment affects
on post harvest properties of the plants and to provide
confirmation of shelf life and/or not of flower 'sticking'
needs. Whether bud drop could be associated with nutrition
rather than light needs investigating.
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POTENTTIAL FINANCIAL BENEFIT TO THE INDUSTRY

Improved quality of final plant giving better shelf life for
retailing and home environment. Economic assessments would be
made to compare treatments and schedules. A greater
understanding of the cultural requirements for successful
early season production of New Guineas.

Additionaljbenefits may occur in reduction of labour use both
in production and harvesting , whilst maintaining guality
standards of UK product.

SCIEﬁTIFIC/TECHNICAL TARGET OF THE WORK

To assess the response of a range of varieties to cultural and
chemical treatments in early season New Guinea Impatiens
production.

CLOSELY RELATED WORK -~ COMPLETED OR IN PROGRESS

BRI Efford: PC80 using supplementary lighting and anti-
ethylene compounds to improve shelf-1life of pot plants.

PC80 second trial and observation trials carried out at Lee
vValley EHS (Farthing 1984) and at HRI Efford (Sapsed 1990)

" chowed that effects of Alar and Bonzi on New Guinea Impatiens

appeared to vary with variety.

Simmons 1982 showed that temperature in combination with light
affects flower initiation and subsequent development of New
Guinea Impatiens. This needs testing under UK conditions.

DESCRIPTION OF THE WORK

Trial 1. To start January 1994.

Ccultivars - Anaea Saturina
Delias Samoa
Maui Antigua
Aruba Bolero
Blue Lindyhop
Cha Cha Danbee
bunya Eurema
Selenia Vulcan

These cultivars have been selected with reference to the 1993
+rials and individual New Guinea Impatiens grower's experience
to include types which cover a range of flower and foliage
colours, from both the Paradise and Classic series, show
potential in terms of plant quality but are difficult to
flower uniformly and hence grow economically.
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Treatments -
Temperature/lighting treatments

i. s50¢ with 2500 lux supplementary lighting for 12 hours
ii. 20°C with 2500 lux supplementary lighting for 12 hours
iii. 15°C with 2500 lux supplementary lighting for 12 hours
iv. . 20°C without lighting

Shelf-1life treatments:

A1l ?lants given a simulated narket run prior to shelf-life of
3 weeks.

Design:

Unreplicated trial with the main plots of temperature and
lighting in 4 ebb and flow floor compartments in K-block.

Blocks of each variety within the compartments will be in the
same geographic location. Fach varietal block will consist of
2 x 20 plants/compartment. .

culture: To be grown in 10 cm pots.
4°C DIF drop for 2 hours from sunrise/Standard PGR

regime should growth control appear necessary .
Routine IPM programme for pest and disease control.

Records:
1. crop diary

2. P & D asséssments plus physiolegical damage to
foliage/flower development

3. Time to 50% flowering

4. Harvesting: Final growth and guality assessments
5. shelf-life and transportation damage assessnent
6. rhotographs at all stages as appropriate

Trial 2. To start April 1994

This trial would draw on data from the January trial and the
1993 trials allowing for more promising treatments to be
followed up. Lighting would be less applicable at this time
of year bhut the temperature/light relationship nay well be
petter understocod so that it can be incorporated with other
~ultural factors such as shading, nutrition, growth regulation

and plant densities.

‘Shelf-life! will be assessed by pedding out observations.

-3
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Further bedding out and Hanging basket assessments will be
undertaken in the Spalding area.

_COMMENCEMENT DATE AND DURATION

Start date: 01.01.94; duration 12 months.

The experimental work will be completed by the autumn and the
final report will be produced by the end of December.

STAFF RESPONSIBILITIES

David Hand HRI Efford

(Project Leader)

Harry Kitchener ADAS Huntingdon

HDC Co-ordinator: Steve Morley P.A. Moermans Spalding
LOCATIONR

HRI Efford, Lymington, Hanpshire.
Spalding area. :
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