CLUNMMERCIAL - IN CONFIDENCE

HORTICULTURE RESEARCH INTERNATIONAL

Report to:

HRI Contract Manager:

Period of investigation:
Date of issue of report:
No. of pages in report:
This is copy no. 3. :

EFFOR®

Horticultural Development Council
18 Lavant Street

PETERSHFIELD

Hampshire

GU32 3EW

Tel: 0730 263736
Fax: 0730 265394

Miss M A Scott
HRI Efford
LYMINGTON
Hampshire
S0O41 0OLZ

Tel: 0590 673341
Fax: 0590 671553

August 1991 to November 1993
July 1994

86
Issued to Horticultural Development Counci}

CONTRACT REPORT
Container Grown Nursery Stock:
Investigation of Use of Controlled

Release Fertilizers under Protection

1991-1993

HDC NS 43



COMMERCIAL - N CONFIDENCLE

PRINCIPAL WORKERS

HRI EFFORD

Miss M A Scott, BSc (Hons}, M Phil (Hort), FI Hort Project Leader

{Co-author of Report)

Mr B Burbridge, HND Technical Officer

Dr E Davies, BSc Hons, PhD Technical Officer
(Co-author of Report)

Mr C Messingham Scientific Officer

Mr D Pascoe Assistant Scientific Officer
Miss C Hawes Assistant Scientific Officer
Mr T Hiscock Nursery Staff

Mr A Cavill Nursery Staff

Mrs J Chamberlain Nursery Staff

Mrs M Mustey Nursery Staff

HRI LITTLEHAMPTON

Miss S Hammond Statistician

AUTHENTICATION

I declare that this work was done under my supervision according to the procedures described
herein and that this report represents a true and accurate record of the results obtained.

Signature ..... %474"///@ AT Miss M A Scott

Science Co-ordinator

Date ...24;,/",(45 ........

NPT Dr M R Shipway
Head of Station

Report Authorised by ... 3.7 5N N
Signature

HRI Efford
Lymington
Hants

S04t OLZ



CUMMERCIAL - N CONFIDENCE

CONTENTS
Page
Relevance to Growers and Practical Applications 1
Application 1
Summary 1
Experimental Section 6
Introduction 6
Objective 6
Materials and Methods 7
Production System 7
Treatments 7
Species 8
Growing Medium 8
Pot Size 8
Start Materials 8
Start Date 3
Design 8
Records 9
Statistical Analysis 9
Results 10
Azalea japonica ‘Rose Greeley’ 10
Pieris japonica ‘Forest Flame™ Rooted Cuttings and Micropropagated Plugs 16
Elaeagnus pungens ‘Maculata’ 25
Discussion 34
Conclusions 39
Appendix I Trial Layout 41
Appendix II  Growth Records 42
Appendix III  Temperature Graphs 38
Appendix TV Growing Media Analysis 62
Appendix V. Photographs 68
Appendix VI Meteorological Data 79

Appendix VII Contract 83



COMMERCIAL - IN CONFIDENCE

Final Report July 1994

HDC HNS 43

Container Grown Nursery Stock: Investigation of

Use of Contrelled Release Fertilizers Under Protection
1991-1993

Mr B Burbridge
Dr E Davies
Miss M A Scott

HRI Efford

Co-ordinators:

Mr C Saunders, Bridgemere Nurseries

Mr R Oliver, Anglia Alpines

Commenced: August 1991

Completed: November 1993

Key words: Protected Container Nursery Stock, Formuiations,
Controlled Release Fertilizers, Shelf Life, Extended Release



COMMERCIAL - N CONFIDENCE

RELEVANCE TO GROWERS AND PRACTICAL APPLICATION

Application

A range of longer term Ficote TE and Osmocote Plus products were investigated for use in
autumn potting of a range of species under protection over a two year period without
supplementary feeding. The species included the sensitive Azalea ‘Rose Greetey’ and Pieris
‘Forest Flame’ and the more tolerant species Elaeagnus pungens ‘Maculata’. Extended release
products and rates have been identified which provide a balance of safety of use with sufficient
nutrition to give good quality planis over a period of two years in the same pot.

Summary

Nutrition of container nursery stock in the UK relies, in the main, on use of resin coated
controlled release fertilizers (CRF). The 6-9 month CRFs, widely used in the 1970s, have
generally been superseded by products with 12 to 18 month release patterns capable, in most
cases, of providing sufficient nutrients to maintain quality over winter and on into a spring sales
period from a single application in the base dressing at potting. Both Ficote and Osmocote have
given good resuits provided the correct formulation and rate was matched with species and
production method. MAFF funded screening trials between 1976-87 provided valuabie
information and guidelines on the use of these fertilizers, many of which were introduced as a
result of mcreased specialism within the industrv. Since then other products have become
available, including those with trace elements incorporated and formulations with extended
release patterns capable of providing nutrients over a two year period. While use of these very
long term products may have a limited application for specialist use, they nonetheless could have
potential for long term cropping, safer use under protection and where extended shelf life is

required.

Protected cropping of hardy nursery stock is steadily increasing with an estimated 200 ha of
plants now held under protection tor all or part of their production cycle. In addition, many of
the species grown under protection fall into the salt sensitive or slow growing categories which
are easily stressed by high nutrient availability, the release of which can be increased by the
higher temperatures occurring under protection.

Consequently Project HNS43 assessed the use of the range of Osmocote Plus and Ficote TE
formulations available, including the 18 to 24 month products, for autumn potting of two species
considered to be salt sensitive {Azalea ‘Rose Greeley’ and Pieris ‘Forest Flame’™) and the more
tolerant Elaeagnus pungens ‘Maculata’. Rooted cuttings of all species, and micropropagated
plugs of Pieris, were potted into 2 lttre containers (n muid August 1991 and grown on under a
netting sided/polythene roof multibay structure on drained sand beds with capillary irrigation.
The trial continued until October 1993, with plants held in the same container throughout to

enable longevity of each fertilizer formulation to be monitored.
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1991 recommended rates. Where a range of rates was given, the lower has been taken as the
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recommended rate since this trial used rooted cuttings potted direct into 2 litre containers.

Treatments
i Ficote 140 14:8:8 TE
2 Ficote 140 14:83:8 TE
3 Ficote 140 14:8:.8 TE
4 Ficote 180 14:8:8 TE
5 Ficote 180 i4:8:8 TE
6 Ficote 180 14:8:8 TE
7 Ficote 270 14:8:8 TE
3 Ficote 270 14:8:8 TE
9 Ficote 270 14:8:3 TE
10 Ficote 360 14:8:83 TE
11 Ficote 360 14:8:8 TE
12 Ficote 360 14:8:8 TE
13 Osmocote Plus, 8-9 months,
16+ 8+ 12 +2MgO+traces
14 Osmocote Plus, 8-9 months
15 Osmocote Plus, 8-9 months
16 Osmocote Plus, 12-14 months, Spring
15494 11+2MgO+traces
17 Osmocote Plus, 12-14 months, Spring
18 Osmocote Plus, 12-14 months, Spring
19 Osmocote Plus, 12-14 months, Autumn
15+8+11+2MgO-+traces
20 Osmwocote Plus, 12-14 months, Autumn
21 Osmocote Plus, 12-14 months, Autumn
22 Osmocote 16-18 months
16+ 8+943MgO
23 Osmocote 16-18 months
24 Osmocote 16-18 months

Recommendations for Ficote 270 and 360 TE came out after the start of the trial, and the lowest
rate for each is at the higher end of the recommended range, especially when considering potting

rooted cuttings direct into 2 litre containers.
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The main results from the work can be summarised as follows:
Establishment

Azalea ‘Rose Greeley’ proved particularly sensitive to salt levels and establishment from the late
summer potting was poor across all treatments. Consequently, this species was repotted from
a later strike of cuttings in spring 1992, when 100% establishment was achieved in all but the
highest rate of fertilizers. Azalea ‘Blue Danube’, used as guard plants, was less sensitive to
nutrient levels and no problems were encountered in establishing this variety in the late summer
potting across the range of fertilizers/rates used.

Pieris ‘Forest Flame’ established and grew weli over the first winter, but suffered severe scorch
damage/death in the following spring, particuiarly in the higher rates of all Osmocote
formuiations. These effects gradually worsened over time, suggesting that irreversibie root
damage had occurred. The micropropagated Pieris plugs appeared more sensitive than the

conventionally propagated cuttings.

The poor establishment of the salt sensitive species from the late summer potting was felt 1o be
due to a number of factors. Firstly, the late potting meant that considerable reserves remained
in the fertilizers, which would continue to release under the fluctuating temperatures under
protection. Nutrients would have accumulated over the autumn/winter period as plants were on
capiliary sand beds with minimal leaching. (The routine of flushing pots through with plain
water at intervals was not continued over the winter due to the danger of overwatering.)
Secondly the cutting, as opposed to liner stage would have been more sensitive to accumulating
nutrients, particulariy as they would not have become fully established from the late potting prior
to the winter.

Elaeagnus pungens ‘Maculata’ established well regardless of type or rate of fertilizer.
However, while early growth in most fertilizers was similar, that in Osmocote 16-18 month was
poor and appeared to be related to the faster release of nutrients in this material. This particular
formulation has now been replaced by an Osmocote Plus 16-18 month formulation.

Growth

(Overall the recommended rate of fertilizer for each formulation has produced good results within
the specified longevity of each formulation. Osmocote Plus 8-9 months and Ficote 140 TE
started to run out first, as monitored by foliage paling, and plants in these mixes would have
required a top dressing overwinter plus liguid feeding in the second year to maintain growth and
guality, particularly from the late summer potting. Osmocote Plus 12-14 and Ficote 180 TE
provided nutrient reserves into the early part of the second season, when they too would have
needed liguid feeding to maintain quality and growth. The Ficote 270 and 360 TE formulations
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clearly demonstrated their ability to maintain plant growth and quality over two growing seasons,
with Ficote 360 TE having sufficient reserves to hold quality over a further period for extended
shelf-life.

With Azalea good results were achieved with 3-4 kg/m® of Ficote 270 TE and 4-5 kg/m? of
Ficote 360 TE, with the 360 TE formulation providing additional shelf-life. Although problems
were encountered with Osmocote 16-18 months for the late summer potted crops, this
formulation produced good resuits over the 18 month period for the spring potted Azalea crop
at 5-6 kg/m?, after which foliage began to pale.

Leaf tip scorch was a problem with Pieris ‘Forest Flame’ and increased with rate within each
formulation. Pieris appears to have a low nutrient requirement with best growth and minimal
ieaf scorch 18 months after potting obtained in the lowest rate of Osmocote Plus 8-9 months and
Ficote 140 TE (1 kg/m?). However, these treatments then rapidly ran out of steam and would
have required liquid feeding. The leaf tip scorching problem needs further investigation since
it can also occur in plants which are showing starvation symptoms. The best results after two
growing seasons were obtained in Ficote 270 TE (3 kg/m?) and Ficote 360 TE (4 kg/m?).

For Elaeagnus pungens ‘Maculata’ good results were achieved after two seasons growth in the
same container in Osmocote Plus 12-14 months Autumn (4 kg/m?) and Ficote 180, 270 or 360
TE (5 kg/m3). The extended release Ficote 270, and especially 360, would provide greater
shelf-life potential at the equivalent rate. Improved shelf-life in the extended release
formulations was obtained as rates increased; up to 6 kg/m? for Ficote 270 TE and 7 kg/m? for
Ficote 360 TE.

Summary

The trial has provided valuable information on the performance of various Ficote and Osmocote
formulations under protected cropping conditions for a number of salt sensitive and tolerant
spectes, particularly in respect of safety of use at different times of the year and longevity.
Results with the Ficote 360 TE. in particular, have identified the potential of this extended
release material to supply the total nutrient requirement of specialist plants grown under
protection In the same container over two growing seasons. The trial also highlighted the care
needed when handling salt sensitive species, especially rooted cuttings, with potting of these best
done in the spring. Many other potting options exist and need testing, including seeing if the
response (o extended release fertilizers is the same if starting with established liners instead of

rocted cuttings.
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Future Work

A new trial, HNS43a, under HDC, Levington Horticulture Ltd and Scotts UK Ltd sponsorship,
will be assessing the use of this range of CRFs i the outdoor situation for a spring potted crop.
Because of the potential response difference depending on geographical location, part of the trial
will be conducted on a northern nursery site at Johnsons of Whixley.

ACTION POINTS

® Rooted cuttings of salt sensitive species are best potted in the spring, as opposed to
autumn, where nutrtent accumulation overwinter can cause severe problems.

® Osmocote 8-9 month and Ficote 140 in general will require supplementary feeding after
the first growing season.

® Osmocote 12-14 month and Ficote 180 can provide sufficient nutrient reserves to
maintain quality over the winter period and into spring sales. When potting in the late
summer/autumn the Osmocote Plus 12-14 months formulation should be used in
preference to the Spring formulation.

L Where plants are grown in the same container over two growing scasons then the
extended release Ficote 270 and 360 formulations have demonstrated the capability of
supplying sufficient nutrients to give good quality plants over this period.

® The potential of the extended release formulations includes safer use under protection at
rates which will provide adequate nutrition over an extended cropping period for sait
sensitive species, together with improved shelf-life capabilities and potential for
improving establishment following planting.

® Consider growing Pieris ‘Forest Flame’ in a very low rate of a shorter term fertilizer and
tiquid feed in the second year to reduce the risk of leaf tip scorch.
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EXPERIMENTAL SECTION

INTRODUCTION

The investigation of plant response to controlled release fertilizers (CRFs) formed an important
component of the Efford programme up until 1987, at which point MAFF funding was reduced
and finafly withdrawn. However, with UK container production based largely on the use of
different CRFs and with the new range of products now available, including those with tonger
term release patterns, further investigation was commissioned through the HDC.

Production under protection has increased rapidly over the past five years with an estimated
200 ha of container nursery stock under protection for all or part of their production cycle.
Protected plants grown for long perieds of time in the same container include high value, slow
growing species, which also tend to be salt sensitive and easily stressed by high nutrient
availability. Any sudden release of nutrients due to high temperatures could be extremely
damaging. The newer range of longer term Ficote TE and Osmocote Plus materials now
available may prove to be safer options to use in this situation, while still providing sufficient
nutrients to sustain quality growth over the season. The longest term products, Osmocote 16-18
months, Ficote 270 TE and Ficote 360 TE could also provide release well into the second vear,
avoiding the need for liquid feeding.

The range of longer term CRFs available in 1991, plus the Ficote 270 TE and 360 TE which
were included in the trial under funding from Fisons plc prior to their market launch in 1992,
were investigated for autumn potting of a range of species grown under a polythene root/netting
sided multi-bay structure with plants held for two years in the same container.

OBJECTIVE

To compare the performance of the Ficote TE and Osmocote Plus range of controlled release
fertilizers for salt sensitive and moderate vigour species under protection held in the same

container for two years.
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MATERIALS AND METHODS

Production System

Plants were grown under protection in a multispan net sided polythene tunnel on capillary

1991 recommended rates. Where a range of rates was given, the lower has been taken as the
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recommended rate since this trial used rooted cuttings potted direct into 2 litre containers.

sandbeds.
Treatments
i Ficote 140 14:8:8 TE
2 Ficote 140 14:8:8 TE
3 Ficote 140 14:8:8 TE
4 Ficote 180 14:8:8 TE
5 Ficote 180 14:8:8 TE
6 Ficote 180 14:8:8 TE
7 Ficote 270 14:8:8 TE
8 Ficote 270 14:8:8 TE
9 Ficote 270 14:8:8 TE
i0 Ficote 360 14:8:8 TE
il Ficote 360 14:8:8 TE
12 Ficote 360 14:8:8 TE
13 Osmocote Plus, 8-9 months,
16 +8+412+2MgO+traces
14 Osmocote Plus, 8-9 months
15 Osmocote Plus, 8-9 months
16 Osmocote Plus, 12-14 months, Spring
154+9+11+2MgO-+traces
17 Osmocote Plus, 12-14 months, Spring
i8 Osmocote Plus, 12-14 months, Spring
19 Osmocote Plus, 12-14 months, Autumn
15484+ 11+4+2MgO+traces
20 Osmocote Plus, 12-14 months, Autumn
21 Osmocote Plus, 12-14 months, Autumn
22 Osmocote 16-18 months
16+8+9+3MgO
23 Osmocoie 16-18 months
24 Osmocote 16-18 months

Recommendations for Ficote 270 and 360 TE came out after the start of the trial, and the lowest

rate for each is at the higher end of the recommended range.
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Species

Azalea japonica ‘Rose Greeley’

Pieris japonica ‘Forest Flame’ - Micropropagated plugs

Freris japonica ‘Forest Flame™ - Rooted cuttings
Elaeagnus pungens ‘Maculata’

Growing Medium

Shamrock Medium Irish Peat 100%
CRF as per treatment
Magnesian {imestone 1 kg/m?

Treatments 22, 23 and 24 (Osmocote 16-18 month):

Pot Size

2 litre containers

Start Material

300g/m? Fritted trace eiement WM255

The Azalea, Elaeagnus and one batch of Pieris were clonal cuttings from Efford stock beds

rooted over the winter of 1990/91. The Pieris from micropropagated material was produced at

Efford with well rooted plug plants used for potting-on.

start Date

Autumn potting. Plants were potted between 6 and 13 August 1991 and placed out on the
beds on 5 and 6 September 1991.

Spring potting: The poor establishment of the Azalea ‘Rose Greeley’ led to this species

being re-potted on 10 April 1992 using cuttings rooted over the winter of

1991/92.

Design

Each species was set out in a randomised block layout with 3 replicates and 24 treatments fully

randomised within each replicate (Appendix I, page 41).

Iiach plot comprised six recorded plants guarded by two plants on each end of the row.



Records

A. Growth Records:

LOMMERCIAL « DN CONFIDENCE

April/May 1992
November 1992
April/May 1993
October 1993

Including, as appropriate, plant size score, foliage colour score,
plant vigour score (based on strength and health of top growth), %
plants dead, % root cover over pot ball, foliage scorch score on
young or old growth, leaf drop score, flower score, quality score
(based on above scores plus plant structure), flush stage score
{based on how advanced the new growth was).

Plant scores were subjective, made by visual comparison against
selected standards at each time of taking a record. Photographs of
some of these ‘standard’ plants can be seen in Appendix V, page
68. The % root cover was a visual assessment of the amount of
root covering the outside of the root ball. Examples of these may
also be found in the above Appendix.

B. Growing Media Analysis: Samples analysed by ADAS, November 1992

C. Growing Media Temperature Measurements: These were recorded at 90 minute

D. Photographs:

Statistical Analysis

intervals throughout the trial using a
Grant Squirrel Digital Logger. Daily
means have been calculated and
graphed in Appendix I, page 38.

Photographs of trial layout, selected standards for growth record
scores and treatment comparisens at end of trial were taken and
can be seen in Appendix V, page 69.

‘The plant growth records were analysed using the Standard Analysis of Variance (ANOVA).

The degrees of freedom (d.f.), standard error (SED) and least significant differences to 5%

(LSD) on which the significance tests were based are presented in the tables to aid interpretation

of the resulits.
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RESULTS

AZALEA JAPONICA ‘ROSE GREELEY’
Autumn Potting Results

The Azalea "Rose Greeley’ potted in autumn 1991 established poorly, with a high number of
deaths in some treatments by spring 1992 and plants of very poor quality in other treatments
(Appendix II, page 42). In general it was the higher rates of all treatments in which plants
suffered most. The Azalea was, therefore, repotted on 10 April 1992 using a new batch of
rooted cuttings. These plants were cut back in spring 1993 to allow assessment of the new flush

of growth in June.

I contrast, the Azalea ‘Blue Danube’, used for the guard plants, established satisfactorily across
the difterent fertilizer treatments from the late summer potting.

Spring Potting Resulfs

These results and their statistical significance may be seen in Appendix II, tables 2 to 4, pages
43 to 45. 'The size and colour scores and % death have been presented graphically in Figures
1 and 2, pages 13 and 14.

Ficote 140 TE: Azalea in all rates of Ficote 140 TE grew well over the first summer and had
produced large, vigorous plants of good colour by November 1992. Normally these plants
would have been liquid fed in the second season but here they were left to monitor CRF
longevity and by June 1993 plants were smailer and paler compared to the longer term CRF
treatments. During the latter half of the summer plants started dying with losses of 8%, 17%
and 33% in the low, medium and high rates respectively. The surviving plants in the lower rates
were very small and of poorer quality by autumn 1993.

Ficote 180 TE: Azalea grown in the low rate of Ficote 180 (2 ke/m®) was of a good size
throughout the trial but somewhat paler in celour until the final record where the colour
compared favourably to plants in the other treatments. Plants in the highest rate of Ficote 180
were smaller by comparison in November 1992 with a lower vigour score, suggesting this rate
was too high. These plants remained comparatively small throughout the trial and had started
paling by June 1993; 25% of the plants had died by the end of the trial. Plants in the medium
rae were also small after the first summer, but their size had improved in June 1993, and they
were of a reasonable colour in October 1993.

i0
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Ficofe 270 TE: By November 1992 growth of Azalea in all rates of Ficote 270 was similar to
that produced i the 140/180 TE mixes. The slightly paler colour in the lowest rate (3 kg/m?)
and poorer root development in the highest rate (5 kg/m?) did not prove significant. By June
1993, 14 months after potting, growth overall appeared somewhat better in the 270 TE mixes,
and while at this stage size differences did not prove significant, there was a significant
improvement in colour at the two higher rates of Ficote 270 TE compared with plants in the low
and medium rate 140/180 TE mixes. By October 1993, 18 months after potting, plants in the
270 TE mixes were significantly larger, with greater vigour in the new shoot growth than in the
shorter ferm muaterials, though foliage had begun to pale. However, 33% of the plants in the
highest rate (5 kg/m*) had died by the end of the trial.

Ficote 360 TE: Results in the Ficote 360 TE were essentially similar to those in the 270 TE
mixes over the 18 month duration of this crop, with good growth achieved up until June 1993
at all rates. A reduction in plant size in the highest rate (6 kg/m?) observed by June 1993 and
again in October 1993 did not prove significant, though by the end of the trial 25% of the plants
had died in this treatment. Again while not significant plant size and colour appeared somewhat
poorer in the lowest rate (4 kg/m3) by October 1993. This effect was substantiated when plants
were held bevond October 1993, with shoot vigour and colour holding better in the 5-6 kg/m?
rate of 360 TE than in the 4 kg/m?, confirming the potential of this product to maintain shelf-life

over an extended pericd.

Osmocote Plus 8-9 month. Results in this formation were poor even over the first growing
season. The 1 kg/m?® rate produced plants of a reascnable size by November 1992, but their
colour was significantly paler than other rates or mixes, and while colour improved as rate
increased this was accompanied by a successive reduction in piant size and a loss of over 20%
of the plants. By the end of the trial plant deaths in the highest rate (3 kg/m?) had risen to 50%.
Although a reasonable flush of growth was produced by June 1993, all but the highest rate
produced significantly paler foliage than other Osmocote Phas formulations. Not surprisingly
with this single season product, plant growth and quality had deteriorated significantly by
October 1993,

Osmocote Plus 12-14 months Spring: Good growth was achieved over the first season at the
2-3 keg/m? rates, with 3 kg/m* producing the darkest foliage in the trial at this stage. An
apparent check in growth at the highest rate (4 kg/m?3) was not significant by November 1992,
but had become significant by June 1993. 10% plant losses were recorded over the first year
in the higher rates, but this had increased to 58% in the 4 kg/m? rate by the end of the trial.
While a reasonable flush of growth was produced in the 2-3 kg/m? mixes by June 1993,
significant paling of foliage was occurring, particularly at the lower rate, compared with the

longer term formulations. Overall quality was poor by October 1993,

i1



Osmocote Plus 12-14 months Autumn: Results in this formulation were comparable (o those
in the Spring formulation over the first season, although foliage colour in the 3 kg/m3 mix was
significantly paler than the highest rate and the eguivalent rate of the Spring formulation. No
growth check was seen with the Aatumn formulation at the higher rates, and by June 1993 plants
in 4 kg/m® were significantly better in the Auturan compared with the Spring mix. However.
the best quality plants were produced m 5 kg/m* where foliage cclour was significantly darker.
and on a par with the higher rates of the longer term formulation. By midsummer, though, even
plants 1n this higher rate were beginning to pale and by October were paler and significantly
smaller than the longer release materials. While plants established and grew satisfactorily over
the first yvear, some loss of plants occurred over the final summer, with 25% of the deaths
occurring in the lowest rate treatment (3 kg/m?).

Osmocote 16-18 months: Plants in all rates were of good size and vigour with good root growth
after the first summer, although the low rate (4 kg/m?®) was significantly paler than those at 6
kg/m?® sl this point.  All plants grew well in spring 1993, though the low rate now had
significantly paler foliage than both the two higher rates. By October 1993 the medium and high
rates of Osmocote 16-18 months had produced the largest plants in the trial with the high rate
(6 kg/m?) also having a good colour. The plants were all of good quality in autumn 1993 and

very few deaths were seen in this formulation.
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Figure 2

Azalea 'Rose Greeley' Spring 1992 Potting

% Dead

November 1992

300 3+

R ?zmﬁ g %@ _H

LMH LMH UMH LMH LMH LMH LMH LMH

140 180 270 360 B8 1214 12-14 1818
Sp AL

June 1993
Y%
70.0

N %a@ B %&% 8

EMH LMH LMHE LMH LMH LMH LMH { MK
140 180 ZY0 360 8-9 1214 12-14 16-18
Sp At

October 19383
%
70.0
£0.0
A8
&
50.0 ) £
-
40.0 F K 5
o N
" !
30.0 ¢ it
2.0 F ; : 7t 2
=l e o ;
10.0 | 1 ‘-c K :
2.4 : Y Fe =y
bo B4 gl B BBEEEG R

CMH LMH LMH LMH LMH LMH LME LMH

140 180 270 360 88 {214 1214 16-18
Sp At



CUNMMERCIAL -~ PN CONFIDENCE

Summary:  Azalea ‘Rose Greeley’

[n contrast to the late summer potted crop where plants failed to establish satisfactorily,
regardless of treatment, no such problems were encountered with the spring potting which
established well and grew away strongly. This variety of Azalea is considered to be particuiarly
salt sensitive and relatively poor root development after the August potting, together with
accumulation of nutrient levels on the capillary sand beds, were no doubt contributory factors

to the problem.

With re-potting this crop was only taken over a period of 18 months. The best results overall,
in terms of growth and foliage colour, were obtained in Ficote 360 TE at 5-6 kg/m?, followed
by Osmocote 16-18 months at 5-6 kg/m?. Ficote 270 TE at 5 kg/m?® also produced good results
but had suffered greater losses over the second season. The better foliage colour in the Ficote
360 TE mixes became more apparent in plants held over after the trial had finished. Osmocote
Plus 12-14 months Autumn had also produced good results at 5 kg/m® by the end of the trial,
though foliage colour was paler by this time than the extended release materials. The
recommended rates of the shorter term materials generally produced reasonable results over the
first season, but thereafter would have required liquid feeding to maintain quality.

With the exception of Osmocote Plus 12-14 months Autumn and Osmocote 16-18 months, the
higher rates of all other formulfations caused unacceptably high plant losses. This did not
manifest itseff until the second summer, 14 months after potting, suggesting either a cumulative
or carry over effect from the earlier stages of growth, though this was not aiways backed up by
any significant reduction in root development in these treatments in the first growing season.
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PIERIS JAPONICA ‘FOREST FLAME’

These results and their statistical significance can be found in Appendix I, tables 3-12, pages
46 to 53. The size and colour scores plus % deaths have been presented graphically in Figures
3 and 4 {rooted cuttings) and 5 and 6 (micropropagated plugs), pages 20 to 23.

Ficote 140 TE

Rooted cuttings: All cuttings appeared to establish well over the first winter with the most
vigorous plants by April 1992 m the fowest rate of 1 kg/m?®. Plants in the higher rates were
significantly smailer with less root development and some leaf drop. However, as plants grew
away in the spring leaf scorch and drop increased with a number of plants in the higher rates
dying. These plant losses continued to occur over the following summer and winter periods with
losses of 10 and 22% for the 2 and 3 kg/m® respectively by April 1993, No further losses
occurred over the final season. The lowest rate continued to give good growth untii April 1693,
by which time foliage had started to pale and by October 1993 plants were very starved. The
surviving plants in the highest rate (3 kg/m?) were still of good size and foliage colour by the
end of the trial, 26 months after potting, but had significantly less tlowers than the lower rates.

Micropropagated plugs: Results were essentially similar to those observed with the rooted
cuttings with the lowest rate of 1 kg/m? producing the best early growth, but with higher rates
needed to provide sufficient nutrients for maintaining growth beyond the first year, which proved
damaging. However, this micropropagated material proved considerably more sensitive to
fertilizer rate than the rooted cuttings, with a greater degree of leaf scorch and drop and less root
development by comparison. Again, while all plants appeared to establish over the first winter,
plant deaths occurred in the higher rates of Ficote 140 TE as plants tried to grow away in the

subsequent spring/summer period.
Ficote 180 TE

Rooted cuttings: Pleris in the lowest rates of Ficote 180 TE (2 kg/m?) established well,
producing good plants by April 1992. Root development was also better at the tower rate at this
stage, but all rates produced a better early root system than Ficote 140 TE. The highest rate of
4 kg/m?® appeared excessive with significant reduction in top and root growth and vigour
compared with plants in 2 kg/®. While tip scorch and leaf drop increased as new growth
occurred in the spring/summer of 1992, no plant deaths occurred until April 1993 where losses
of 6, 17 and 33% were recorded as rate of fertilizer increased. By this time plants in the lower
rates were falling behind, particulariy the 2 kg/m?® rate which had the poorest colour. At this
point growth of the surviving plants in the highest rate (4 kg/m?) improved and final size and
colour by the end of the trial was still reasonable, though root growth was somewhat less than

inn the lower rates.
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Micropropagated plugs: The pattern of results, while similar to that of the rooted cuttings was
accenfuated with this material, with a greater degree of leaf up scorch and drop occurring as rate
of fertilizer increased. Again plant losses were minimal over the first winter, but became severe
over the first full growing season in the higher rates (33 and 67% respectively). Losses
continued over the second winter in the highest rate to 78%. The best growth was produced in
the lowest rate of 2 kg/m?, but in contrast to the rooted cuttings foliage colour was maintained
throughout the trial in all rates. Flowering was also less in the micropropagated material.

Ficote 270 TE

Rooted cuttings: While plants appeared to establish in all rates only those in the lowest (3
kg/m?) grew satisfactorily, comparing favourably with the better treatments in other long term
formulations throughout the trial. The higher rates proved excessive for this species with
eventual losses of 44% rising to 61% at 5 kg/m?. Prior to these losses both vigour and root
development were poorer as rate increased, and while the surviving plants in the medium rate
gradually caught up over the two year period, those in 5 kg/m® remained significantly smalier
with markedly poorer root development than the lower rates of this formulation.

Micropropagated plugs: In contrast to the 140/180 TE formulations, effects of rate of fertilizer
were less obvious with the micropropagated material compared to rooted cuttings, and losses
were less severe with only 28% of the plants dying at 4 and 5 kg/m® compared with the 44 and
61% in the rooted cuttings. Tip scorch was, however, severe. In view of the potentiai
sensitivity of micropropagated material to nutrient stress, as observed in the other formations,
it was surprising that root development was apparently unaffected by increasing rates of Ficote
270 TE. Growth was initially slower in the highest rate of 5 kg/m?*, but excellent final plant
quality, size, vigour and colour was achieved in all rates. Far less flower was produced on the
micropropagated plants compared to the rooted cuttings.

Ficote 360 TE

Rooted cuttings: Both the 4 and 5 kg/m? had produced good plants over the first winter and
growth and quality was maintained throughout 1992. However, by April 1993 33% of the plants
in 5 kg/m? had died. The 6 kg/m? rate proved too high, with the loss of 78% of the plants by
April 1993. This formuiation at 4 kg/m*® had produced some of the hest quality plants by the

end of the wrial.

Micropropagated plugs: As with the 140/180 TE formulations results followed a similar pattern
to the rooted cuttings with the lowest rate (4 kg/m?) producing the best overall results in terms
of growth and quality, with few losses. As with the cuttings the highest rate (6 kg/m?) reduced
vigour and root growth over the first year of the trial and by Aprii 1993 67% of the plants had
died. The surviving plants were of excetlent quality which was maintained to the end of the trial.
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Osmaocote Plus 8-9 months

Rooted cuttings: Plants in the lowest rate (1 kg/m?) established well and had produced good
plants by April 1992, These plants had started to lose some of their vigour by November 1992
but were still a good size the following spring, and although foliage was somewhat paler than
other treatments, it was still considered reasonable. Thereafter plant quality deteriorated rapidly
as nutrient availability became limiting, though conversely flowering increased. Plant size,
vigour and root development decreased as rate of fertilizer increased in the first year, with a
corresponding increase in leaf scorch and drop, and losses of 67 % were recorded in the 3 kg/m?3
rate over the summer of 1992. Losses of 28% had also occurred in the 2 kg/m? rate by spring
1993. The apparent improvement in piant size at 4 kg/m? by October 1993 reflects the vigour
of the small number of surviving plants, aithough even here plant quality and colour was poor

compared to the longer term materials.

Micropropagated plugs. As with the rooted cuttings the fowest rate of 1 kg/m® produced good
results up until November 1992, but plants in higher rates had reduced vigour and root
development and increased scorching of the older foliage leading to losses of 22% by November
1992, Foliage of all rates was starting to pale by November 1992 indicating limited nutrient

availability.
Osmocote Plus 12-14 months Spring

Rooted cuttings: Overali vigour in this formulation was less than in the other longer term
formulations inciuded in the trial, and decreased significantly as rate increased. At the highest
rate {4 kg/m?) root development was also reduced and leaf scorch increased. By November 1992
levels of piant losses were 11, 28 and 67% for the 2, 3 and 4 kg/m? rates respectively and losses
continued over time at the higher rates reaching 33 and 89% by the end of the trial. The
apparent improvement in plant size at the highest rate by October 1993 refiects the vigour of
growth of the small number of surviving plants. Even here, however, plant quality and colour

was poor compared to the longer term materials.

Micropropagated plugs: In direct contrast to the rooted cuttings, this spring formulation of
Osmocote Plus 12-14 months produced some of the best growth by November 1992, with
relatively few plant losses. Plant colour began to pale by April 1993 compared with other iong
term treatments. While the 2 kg/m? rate gave good results up until November 1992, 3 kg/m?

maintained growth, quality and colour for longer into the second season.
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Osmocote Plus 12-14 months Autumn

Rooted cuttings: Plants appeared tc establish satisfactorily, with the medium rate of 4 kg/m?
producing the best vigour by April 1992, The highest rate of 5 kg/m? caused a significant
reduction in vigour of growth and an increase in foliage scorch. However, shortly after the
spring tlush of growth leaf scorch and drop increased m alf rates and was especially severe at
the higher rate. Plant losses of 33 and 67% occurred in the low to high rate respectively. The
problems were still obvious by spring 1993, with foliage scorch still occurring on all the
surviving plants, though at this stage colour was reasonable. By October 1993 72% of the plants
in the 4 and 5 kg/m?® rates had died and those in the lowest rate (3 kg/m?) were significantly
smaller and paler than the equivalent rate of Ficote 270 TE.

Micropropagated plugs: Relatively poor results were obtained in this formulation for the
micropropagated plugs following initial establishment and early growth. As previously leaf drop
was more severe than with rooted cuttings and by April 1993 between 50-78% of the plants in
the low to highest rate had died. Of the surviving plants top growth was significantly poorer
than in equivalent rates of Osmocote Plus 12-14 months Spring formulation. Vigour was aiso
reduced, especially at the highest rate (5 kg/m?), and severe foliage scorch and plant losses of
83% occurred by the end of the trial. Even the lowest rate of 3 kg/m* had lost 61% of plants
by October 1993, though colour of the surviving plants was good.

Osmocore 16-18 monihs

Rooted cuttings: The low rate of Osmocote 16-18 months produced good plants by April 1992,
but plants at the higher rates had reduced vigour, with some scorching of the young foliage.
Plant losses occurred at all rates over the summer of 1992, 11% at the tower rate (4 kg/m?) but
increasing to 61 % and 67% in medium and high rates respectively by the autumn. The surviving
plants in the low rate continued to look good, despite some leal drop, but at the higher rates
plants were small with a degree of tip scorch. All plants were very poor by April 1993 with
high death and scorch and poor size and colour in the remaining plants. By autumn 1993 over
90% of the plants in the medium and high rates were dead, and death in the low rate had
increased to 44% . Surviving plants in the high rate were very small, but of good colour, while
in the lower rates plants were of a reasonable size, but had poor colour. Very few plants had
produced flower bud.

Micropropagated plugs: Plant deaths in this formulation were severe with progressive losses of
up to 100% at 3 kg/m®. This ocecurred in the medium rate, though why this should produce
more deaths than the high rate (61%) must be considered an anomaly. Losses of 50% also
occurred in the low rate (4 kg/m?®}, All rates gave poor vigour and root growth and scorch of
the older leaves in spring 1992 Plants were small throughout the trial. but after initial paleness
in spring 1992 plant colour was good. The surviving plants were of generally poor guality by

the end of the trial.
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Pieris japonica 'Forest Flame' Rooted Cuttings
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Figure 4

Pieris 'Forest Flame' Rooted Cuttings
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Figure 5

Pieris japonica 'Forest flame'
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Figure 6 e . \
Pieris japonica 'Forest Flame' Plugs
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Summary:  Pieris japonica ‘Forest Flame’

Although plants appeared to establish satisfactorily over the {irst winter from the mid-late August
potting, it became apparent that this was not the case when the new flush of growth occurred in
the following spring, with leaf scorch, leaf drop and plant deaths occurring as rates of fertilizer
within each formulation increased. Overall, greater damage occurred in the Osmocote Plus
formulations than in corresponding rates of similar Ficote TE formulations, and also increased
with the longer term formulations where higher rates had been used.

The best results over the two year period were obtained in the lower rates of Ficote TE mixes.
Overall, Ficote 360 TE at 4 kg/m?® preduced the best results, closely followed by Ficote 270G TE
at 3 kg/m®. Ficote 180 TE at 2 kg/m?® and 140 TE at 1 kg/m® gave good results up until
November 1992, 15 months after potting, but thereafter plant vigour and colour became poorer
by comparison with the 270/360 TE Ficote formulations.

The only safe Osmocote Plus treatment for this late summer potting was the 8-9 months
formulation at the very low rate of 1 kg/m?®. This rate, however, was only able to maintain
growth over the first season, after which time liquid feeding would have been necessary. In the
early stages of the trial, though, this 1 kg/m? rate of Osmocote Plus 8-9 months produced some

of the better quality plants.

The micropropagated plug material was, in general, more sensitive to natrient stress than rooted
cuttings, and the safest mixes were again the 1 kg/m? rate of either Osmocote Plus 8-9 months
or Ficote 140 TE. In contrast to rooted cuttings, the mixes with micropropagated material did

not appear to run out of steam so quickly.

The sensitivity ot Pieris ‘Forest Flame’ to nutrient stress, and the conftlicting demands of safety
at potting plus extended release to maintain growth and quality is discussed further in the main

Discussion.
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Elaeagnus pungens ‘Maculata’

Results and their statistical significance can be found in Appendix I, tables 13 to 16, pages 54
to 57. The size and colour scores and % death have been presented graphically in Figures 7 and
8, pages 27 and 28.

Ficote 140 TE: Plants established well in all rates and good growth was achieved over the first
season, though by autumn 1992 the plants were showing signs of paling suggesting that the
supply of nutrients was low. The apparent reduction in growth of the higher 4 kg/m? rate did
not prove significant. By spring 1993 both size and colour of plants had picked up again,
compared to the other treatments, but foliage paled rapidly over the summer and plants in the
lower rates were of a smalier size and very pale by October 1993. However, plants in 4 kg/m?3
remamed on a par with some of the [onger term formulations with regard to size and colour by

the end of the trial.

Ficote 180 TE: While plant size appeared smaller by comparison with the other treatments after
the first winter, vigour was good and the middle rate of 4 kg/m? had produced good results by
autumn 1992 and on to the following spring. Plant colour was paler in the 3 kg/m?® rate but
again this picked up over the winter period. The two lower rates appeared to run out over the
second summer, with smaller, paler plants produced by the end of the trial compared with the
longer term materiais. The highest rate (5 kg/m?3) continued to maintain quality over the two

year period.

Ficote 270 TE: Plants at all rates of Ficote 270 TE estabiished well, producing good plants by
spring 1992, Plants in the low rate (4 kg/m*®) were slightly paler in colour in the autumn of
1992, but recovered and continued to grow well in spring 1993. By the autumn of 1993 only
the lowest rate of 4 kg/m?* had started to pale with plants in the other rates maintaining a good

growth and colour.

Ficote 360 TE: All treatments established well with little difference between rates by spring
1992, all producing good sized, vigorous plants at this stage and growth was maintained over
the summer period and on to the following spring of 1993. By October 1993, 26 months after
potting, the highest rate of 7 kg/m?® had produced the best quality plants in the trial in respect
of colour. While the other two rates produced good sized plants their foliage was paler than the

highest rate.
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Osmocote Plus, §-9 months: Plants in the low rate of 2 kg/m?® month grew well up until May
1993, Foliage then started paling over the summer of 1993 and not surprisingly with this short
rerm formulation, plants were small and poor in colour by the autumn of 1993, Around 20%
plant losses occurred in the higher rates over the first winter and this increased o 30% by the
autumn of 1992, The remaining plants were good, only paling over the summer of the second
vear. leaving reasonabie sized but pale plants by the autumn of 1993, The amount of flowers

was particularly high in the 4 kg/m? rate.

Osmocote Plus, 12-14 months Spring: Plants in Osmocote Plus 12-14 months Spring established
well, and while plants in the highest rate paled in November 1992 they recovered in the spring
of 1993, The low and high rates were slower to flush in the spring of 1993, The lowest rate
was the first to run cut of nutrients, producing small, pale plants with a lower % root cover by
October 1993, While plant size improved as rate increased. colour was significantly paler than
the best reatment by October 1993,

Osmocote Plus, 12-14 months Autumn: All plants established well and produced good sized
high quaiity plants by the autumn of 1992, An apparent trend for paler foliage compared ©
other formulations did not prove significant, and by May 1993 colour was similar to plants in
other mixes. The two higher rates of 5 and 6 kg/m?® maintained good growth and colour through
to October 1993, but the lowest rate of 4 kg/m?® appeared to be running out, planrs in this mix

having paler foliage.

Osmocote 16-18 months: In the spring after potting plants in Osmocote 16-18 months showed
establishment problems with losses of between 22 to 39% in all rates. Deaths continued to occur
until spring 1993, giving final losses of 61, 50 and 72% as rate increased. The surviving plants
were small, of poor vigour and had poorer root growth. Plants in the low rate of Osmocote 16-
18 month remained small throughout the trial, although the plant colour was good even after two
vears. Those in the higher rates appeared to recover slightly by autumn 1992, but were still
small by comparison with other reatments throughout the second year.
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Efaeagnus pungens 'Maculata'
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Figure § Elaeagnus pungens 'Maculata'
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Summary:  Elaeagnus pungens‘Maculata’
The establishment and plant loss problem seen with the salt sensitive species was greatly reduced
with Flaeagnus pungens ‘Maculata’, even though fertilizer rates were increased for this
‘moderate’ vigour species. The exception was with Osmocote 10-18 months where an
unacceptably high proportion of plants either failed to establish or died during the first year.
The surviving plants remained small and as a consequence maintained good colour. The only
other formulation where high plant losses occurred was in the higher rates of the faster release
Osmocote Plus 8- months (3-4 kg/m?).

The best results at the end of the two year period were produced in the highest rate of Ficote 360
TE (7 kg/m?3). The trial plants were held iz situ over the winter period after the trial had
finished and the potential of this formulation to provide extended shelf-life became more evident
over time. While quality of plants in other treatments deteriorated, those m the 7 kg/m® of
Ficote 360 TE stood out, being able to be picked out at a distance by their continued vigour and
good foliage colour.

Other formulations producing good resuits by the end of the trial included Osmocote Plus 12-14
months Autumn (4-5 kg/m?), Ficote 270 TE (4-5 kg/m?) and Ficote 180 TE (5 kg/m?). While
Ficote 180 and 270 TE formulations appeared to give similar results. perhaps questioning the
need for the longer term material, cbservations after the completion of the trial indicated an
increased shetf-life with 270 TE, especially at the higher rate of 6 kg/m?.

29



COMMERCIAL I CONFIDENCE

Growing Media Analysis
Irull details of the analyses can be found in Appendix IV, tables 17-22, pages 62 to 67.
At Potting (Figure 9)

Although samples were taken at potting (6 August 1991), they were stored frozen until analysed
in February 1992.

As rate of use increased with type of formuiation so ievels of available nutrients increased. In
general, when comparing equivalent rates, nutrient release as expected was slower as the
longevity of the material increased.

However, a major difference was observed between the Ficote and Osmocote formulations in this
trial, with the latter appearing to refease at a more rapid rate than the ‘equivaient’ formulation
of Ficote. This was most pronounced in the Osmocote 16-18 months formuiation, where highest
levels of nutrients cccurred and conductivity of between 200-350 us (Index 5) were measured.
Ammonium N and phosphorus levels were also considerably higher in the Osmocote mixes than
those found 1n the Ficote mixes.

The results with Elaeagnus were similar to the pattern observed with Azalea/Pieris, except that
with the mcreased rates of CRF used, nutrient {evels were that much higher.

November 1992 (figure 10 shows conductivity and nitrate N data)
These analyses were done on the fresh sampie.
Azalea ‘Rose Greeley’

With the repotting of this species in spring 1992, the November sample relates to the nutrient
status 7 months after potting. Not surprisingly, level of available nutrients was greater as
longevity and rate of formulation increased. However, by November Ficote and Osmocote
formuiations of similar longevity had nutrient levels of the same order of magnitude.
Phosphorus levels were still high, particularly in the extended release materials, in both Ficote
and Osmocote mixes. Conductivities were also relatively high (Index 4-6) in Ficote 360 TE and
Osmocote 16-18 months and the higher rate of Ficote 270 TE and Osmocote Plus 12-14 months
Autumn.



Pieris ‘Forest Flame’

Rooted cuttings: Levels of available nutrients still appeared (o be in the ‘satisfactory-high’ range
for all treatments, and were, in general, higher than those seen in the Azalea crop, despite the
Pierts having been potted for 8 months longer. Conductivities were greatest in Ficote 270 and
360 TE at the higher rates, and the high rate of Osmocote 16-18 months, where levels between
900-1190 us were recorded (Index 7-8). Ammonium N levels were also higher in these mixes.
Phosphorus levels were high in both Ficote and Osmocote mixes by November with an Index
of 7-9 recorded for all but mixes with the lower rates of shorter term products.

Micropropagated plugs: While a similar pattern was evident in relation to rates and formulation
used, overall there were lower nutrient levels in mixes with this material than with the reooted

cutiings.



Treatments
Azalea  Elaeagnus
Pieris
ke/m?
L Ficote 140 14:8:8 TE @ 1 2
140 M Ficote 140 14:8:8 TE @ 2 3
H  Ficote 140 14:8:8 TE @ 3 4
L Ficote 180 14:8:8 TE @ 2 3
180 M Ficote 180 14:8:5 TE @ 3 4
H Ficote 180 14:8:8 TE @ 4 5
L Ficote 270 14:.8:8 TE @ 3 4
2706 M Fieote 270 14:8:8 TE @ 4 5
H  Ficote 270 14:8:8 TE @ 5 5
i Ficote 360 14:8:8 TEL @ 4 3
360 M Ficote 360 14:8:8 TE @ 5 f
H  Ficote 360 14.8:8 TE @ 5 7
L Osmocote Plus, &9 manths, 16+8+12+2Mg0 +traces & i 2
89 M Osmocote Plus, 89 months @ 2 3
H  Osmocote Plus, 8- months @ 5 4
12-14 L. Osmocote Plus, 12-14 months, Spring 15+%+ 11 +2MgO+traces @ 2 3
Sp M Osmocote Plus, 12-14 months, Spring el 3 4
H  Osmocote Plus, 12-14 months, Spring @ 4 5
12-14 L Osmocote Pius, 12-14 months, Autumn 15+8+ (1 +2MgO-+traces @ 3 4
At M Osmocote Plus, 12-14 months, Autumn @ 4 3
H  Osmocote Plus, 12-14 months, Autumn @ 3 6
L Osmocote 16-18 months 16+8+9+3Mg0 @ 4 7
16-18 M. Osmocote 16-18 months @ 3 8
H  Osmocote 16-18 months @ 6 9



Growing Media Analysis

At Potting (6 August 13981)

(samples frozen until analysed Febrary 1992)

Figure 9

Azaleaand Pieris Elaeagnus
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Treatments
Azalea  Elaeagnus
Pieris
kg/m?
L Ficote 140 14:8:8 TE @ | 2
140 M Ficote 140 14:8:8 TE @ 2 3
H  Ficote 140 1488 TE @ 3 4
L Ficote 180 14:.8:8 TE @& 2 3
180 M Ficote 180 14:8:8 TE @ 3 4
H  Ficote 180 14:8:8 TE @ 4 5
L Ficote 270 14:8:8 TE @ 3 4
270 M Ficote 270 14:8:8 TE @ 4 5
H Ficote 270 14:8:8 TE @ 5 6
L Ficote 360 14:8:8 TE @ 4 5
350 M Ficote 360 14:8:8 TE @ 3 3!
H  Ficote 360 14:8:8 TE @ 5 7
L Osmocote Plus, 8-9 months, 1648+ 12+ 2Mg0 - races @ 1 2
8- M  Osmecote Plus, 89 months @ 2 3
H  Osmocote Plus, 8-9 months @ 3 4
12-14 L Osmocote Plus, 12-14 months, Spring 15+9+ 11 +2MgO+traces @ 2 3
Sp M Osmocote Plus, 12-14 manths, Spring @ 3 4
H  Osmocote Plus, 12-14 months, Spring & 4 5
[2-i4 L Osmocote Pius, 12-14 months, Autumn 15+38+11+2Me0 +races @ 3 4
At M Osmocote Plus, [2-14 months, Autumn @ 4 5
H Osmocote Plus, 12-14 months, Autumn i 5 H
L Osmocote 16-18 months 164849 +3Me0 ) 4 7
16-18 M Osmocote 16-18 months @ 5 8

H Osmocote 16-18 months @ &) g



Figure 10

COMMVERCIAL IN CONFIHDENCE

Growing Media Analysis

November 1992
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DISCUSSION

The objective of the trial was to compare a range of Ficote TE and Osmocote Plus products,
including 18 to 24 months extended release formulations, for high value, salt sensitive species
grown under protection and held in the same container over two growing seasons. Relatively
slow growing species were used in order to moaitor the longevity of the products, and for this
reason no liguid feeding programme was applied in the second year, enabling the point at which
the different products started to run out to be established.

The trial successfuily highlighted the potential of the longer release formulations to maintain
plants in good condition over an extended period, but also underlined problems that could occur
from the use of CRFs for autumn potting of salt sensitive species, where rate and type of
formulation must be balanced between safety of use and longevity over the required cropping
period. Azalea and Pieris, both considered salt sensitive species, emphasised the problem of

safety.
Establishment

With Azalea ‘Rose Greeley’ severe losses over the first few months of the trial suggested that
damage might be associated with high nutrient levels, especially as damage increased with rate
of fertilizer. However, plant establishment and vigour of growth was poor across the whole
trial, regardless of rate or type of fertilizer, necessitating the re-potting of the crop the following
spring. Several other factors could well have contributed to the poor establishment. Firstly,
rooted cuttings, as opposed to established liners, were potted direct into 2 litre containers, and
secondly, the late summer potting meant a limited period for root development, which by
November 1991 was only covering around 10% of the pot ball. Thirdly, a capillary irrigation
system on a drained sand bed was used which would have allowed nutrients to accumulate rather
than leach out. While plants in full active growth would have been able to cope with this, as
seen with the success of the spring potting, poorly established young piants with limited activity
over winter, in mixes with a large proportion of the nutrient reserves remaining, could have
problems. Flushing the pots through with water was done at intervals before the late autumn to
reduce the risk of salt accumulation, but with diminishing water requiremnents over the winter
period this was stopped since overwatering could have fed to root damage. Azalea ‘Rose
Greeley’ has been shown to be particulariy salf sensitive in other trials, and for this reason was
chosen as an indicator plant to monitor safety for the different CRF formulations. In the absence
of any rate or formulation of fertilizer being safe for the autumn potting of rooted cuttings into
the 2 litre containers it must be concluded that this variety would be better left for potting in the
spring, where no such problems were encountered in the establishment and growing away.
Whether well c¢stablished liners would be safer to pot-on in the autumn would need further

imvestigation.
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In direct contrast, 4zalea ‘Blue Danube’, used as guard plants around the main trial area, proved
far less sensitive to the nutrient levels present, and no problems were encountered in establishing
this variety from the late summer potting across the range of fertilizers/rates used.

With Pieris ‘Forest Flame’, while plants appeared to establish satisfactorily over the first winter,
they suffered severe foliage scorch in many treatments in the following spring when the new
flush of growth tried to get away. Damage became greater as rates of fertilizer increased above
manufacturers recommendations and was particularly severe in the higher rates of the Osmocote
formulations, with most damage in Osmocote 16-18 months mixes. This links with the higher
nifrate and ammonium N observed in these mixes at potting. These effects gradually increased
over time suggesting that irreversible root damage had occurred. As with Azalea this may well
have been associated with the accumuiation of nutrients in the media over the winter period, and
the late summer potted material not being sufficiently established to cope with this. The
micropropagated Pieris plugs appeared moere sensitive than the conventionally propagated cuttings
at this time of year. Whether the young active micropropagated material would respond
differently if potted in the spring needs further investigation.

The moderately vigorous Flaeagnus pungens ‘Maculata’ established weil across all rates and
formulations of CRF. However, while early growth appeared similar across most treatments,
that in Osmocote 16-18 months was surprisingly poor. This result was confirmed by another
potting in the second autumn. Media analysis suggested that this particular formulation was
releasing nutrients faster than expected and this was confirmed in independent tests by the
Company. This particular formulation has now been replaced by an Osmocote Plus 16-13
months formulation, which will be included in future trials.

Growth

Overall the recommended rate of fertilizer for each formulation produced satisfactory results
within the specitied longevity of each formulation, though there was some variation in response
depending on species. Osmocote Plus 8-9 months and Ficote 140 TE started to run out first, as
monitored by foliage paling, and plants 1n these mixes would have required a top dressing over
winter and liquid feeding in the second vear to maintain growth and quality, particularly from
the late summer potting. Osmocote Plus 12-14 months and Ficote 180 TE provided nutrient
reserves into the early part of the second season, when they too would have needed liquid
feeding to maintain growth and quality further into the year. Overall, the Autumn formulation
maintained growth for longer than the Spring formulation and was more suited for the late
summer/autumn potting. The Ficote 270 and 360 TE formulations clearly demonstrated their
ability to maintain plant growth and quality over two growing seasons. with Ficote 360 TE
having sufficient reserves to provide a further shelf-life period.
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For the late summer/autumn potted crop the Osmocote 8-9 and 12-14 month Spring formulations
would not normally be considered for potting rooted cuttings of salt sensitive species, particularly
for extended season cropping, unless liquid feeding programmes were in operation. Similarly
Ficote 140 TE is no longer recommended for autumnp/winter potting under protection for salt
sensitive species, as it too can release nutrients rapidly if temperatures lift. If plants are
considered ‘very salt sensitive’ then Ficote 180 as well as 140 TE is not now recommended for

autumn/winter potting.

However, the main objective of this trial was to monitor the performance of the extended release
materials for long term cropping of plants held in the same container over two growing seasons

without liquid feeding.

For Azalea ‘Rose Greeley’, after the failure of the late summer potted crop, the re-potted spring
crop grew away strongly. Observations on this species were over an 18 month peried and best
results overall in terms of plant size and colour were produced in Ficote 360 TE at 4-5 kg/m?,
followed by Osmocote 16-18 months which produced some of the largest, most vigorous plants
in the trial from the spring potting, though colour was beginning to pale in comparison to the
Ficote 360 TE formulation by the end of the second season. Nevertheless 5-6 kg/m?® produced
good results. The potential of Ficote 360 TL to maintain shelf-life over an extended period was
seen in this variety after completion of the trial, when the improved foliage colour of plants in
this mix became increasingly apparent. Ficote 270 TE at 3-4 kg/m?* also produced good results.
Results with Osmocote 12-14 months were also satisfactory but after 18 months colour in the
spring formulations was paling rapidly. Why so many plants were lost over the second season
remains unexplained. A few were lost to vine weevil activity, but this was not the cause of the
majority of losses. By the second season it was anticipated that plant vigour would be able to
cope with any remaining nutrient release, even where release was still relatively high in the
extended release formulation. Disease activity may have had a part to play, especially as losses
were greater when plants were under greater stress at the higher rates of fertilizer, and this

would need further monitoring.

With Pieris ‘Forest Flame the best results over the two year period from the {ate summer potting
were obtained in the lower rates of Ficote TE mixes. Overail Ficote 360 TE at 4 kg/m?
produced the best results, closely followed by Ficote 270 TE at 3 kg/m?®. Leaf tip scorching was
a problem with this variety of Pieris and this became more severe with increasing rate within
each formulation. Pieris appears to have a low nutrient requirement and in the early stages of
the trial the lowest rate of fertilizer in Osmocote Plus 8-9 months and Ficote 140 TE, both at 1
ke/m?, produced excellent quality growth with minimal leaf scorch. However, liquid feeding
would have been required affer the first season to maintain growth and quality. The leaf tip
scorching problem needs turther investigation since it can also occur in plants showing starvation

symptoms, especially as new growth tries to get away.
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The greater sensitivity of the micropropagated plugs to nutrient stress was clearly demonstrated
by their increased tip scorching early in the trial compared with the rooted cuttings. The safer
option for this material would be to take it through a liner stage in low rates of fertilizer prior
to potting-on.

The establishment and plant loss problem seen with the salt sensitive species was greatly reduced
with the moderate vigour species Elaeagnus pungens ‘Maculata’, even though fertilizer rates
were increased for this species. By the end of the trial, two years after potting, Osmocote Plus
12-14 months Autumn (4-5 kg/m?) and Ficote 180, 270 and 360 TE at 5 kg/m? had given good
results. However, the extended release Ficote 270 and especially 360 TE would have provided
creater shelf-life potential at equivalent rates. The potential for increased shelf-life with Ficote
360 TE at higher rates was demonstrated by plants which were heid in sitw over the winter
period after the trial had finished. Plants in 7 kg/m?® of Ficote 360 TE could be picked out at

a distance by their vigour and foliage colour,
Overall Summary

The trial has provided valuable information on the performance of various Osmocote and Ficote
formulations under protected cropping conditions for a number of salt sensitive and tolerant
species, particularly in respect of safety of use at different times of the year and longevity.
Results with Ficote 360 TE in particular have identified the potential of this extended release
material to supply the total nutrient reguirement of specialist plants grown under protection in

the same container over two growing seasons.

Protected cropping is increasing, with latest estimates indicating that there is around 200 ha of
nursery stock grown at some stage of its cycle under protection. An important category within
protected cropping is the high value, salt sensitive and slow growing species which are likely 1o
spend their whole life under protection. This makes the use of controlled release fertilizers more
difficult in view of nutrient release increasing and continuing overwinter under the elevated
temperatures, especially if considering autumn potting. In this particular trial rooted cuttings
were potted in the fate summer direct into 2 litre containers, making them more sensitive to
nutrient refease. A safer option would be to use well established liners at this time of year, but
further observation would be needed to monitor longevity of the different CRF formulations,
since less fresh mix would be included for the liner potting-on compared with the rooted cutting.
An improved response could be expected if the liners themselves had been produced in a long
term fertilizer to ensure a reserve of nutrients was taken over into the final potting for the longer

schedules.
With salt sensitive species several options could be considered:

@ Low rate of CRF (shorter term) pius liquid feeding.

37



EALTTAL a0 EIDENCE

@ Extended release CRF formulations which have proved safer at higher rates, thus also

providing the required longevity.
® Lower rates of extended release CRF plus fiquid feeding.

However, for the very salt sensitive species the safest option is to delay potting-on until the
spring, when plants in active growth can benefit from the CRF, as demonstrated clearly in the
trial with Azalea ‘Rose Greeley’.

Sensitivity to nutrients can vary widely between varieties within the same species, as shown with
Azalea ‘Blue Danube’ which grew well from the autumn potting, compared with Azalea ‘Rose
Greeley” which failed at this time of year. Thus experience of species’ degree of sensitivity to
nutrients will still allow tiexibility with potting schedules.

The extended release CRFs demonstrated their potential for maintaining quality growth over an
{8 to 24 month period and provide a useful extension to the range of products available for
specialist situations. These will depend on the cropping schedule, but are particularly pertinent
where plants remain in the same container over two growing seasons. They also offer increased
‘shelf-life’, a factor becoming increasingly important in assuring customer confidence. The
ability to maintain quality and plant activity after piants leave the nursery may well improve the
carly establishment and growth to the end user, thus improving customer satisfaction. Finally
the longer term materials offer greater safety of use at rates required to maintain growth over
extended periods when growing under protection, especially for salt sensitive species and for

autumn potting.

Rates of fertilizer will vary with species and some of the best results in this trial have been at
the upper ends of the manufacturers’ recommendation, especially when considering extended
‘shelf-life” as well as growth. The close coliaboration of the CRF Companies involved ensures
continual updating of recommendations as new information becomes available. Because of the
range of factors which interact in choice of fertilizer and rate is not always possible to give a
general recommendation. Cropping schedule, production systems, species, site and geographical
location will need taking into account, and the rates which have given good results in this trial

can only act as a guideline, together with manufacturers’ recommendations and on site advice.

Future Work

A new trial, HNS43a, under HDC, Levington Horticulture Ltd and Scotts UK Lid sponsorship,
will be assessing the use of this range of CRFs in the outdoor situation for a spring potted crop.
Because of the potential response difference depending on geographical location, part of the trial
will be conducted on a northern nursery site at Johnsons of Whixley.
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CONCLUSIONS

The objective of this trial was to compare the performance of a range of Ficote TE and
Osmocote Plus CRF formulations for salt sensitive species grown under protection and held in
the same container over two growing seasons. The main trial was pofted in late summer of
1991, using rooted cuttings potted direct into 2 litre containers, and was grown on capillary
irrigated drained sand beds. The main resuits can be summarised as foliows:

J The salt sensitive Azalea ‘Rose Greeley’ established poorly and suffered severe losses
over the winter foliowing the late summer potting. Whilst most severe in the higher rates
of fertilizer, losses across all treatments were unacceptable and the crop was re-potted
with a later strike of cuttings the following spring. Establishment and growth following
the spring potting was excellent.

® Late summer potted Pleris ‘Forest Flame’ appeared to establish satisfactorily, but severe
tip scorch and some death occurred the following spring when the new flush of growth
tried to get away. Gradual loss of plants continued over the next 12 months suggesting
irreversible root damage had occurred during the first winter. This was most noticeable
in Osmocote mixes above recommended rates, but also occurred in Ficote mixes as rates
mcreased, especially in the longer term materials. However, tip scorching was less
severe in the lower (recommended) rates, with plants growing away satisfactorily.

® Pieris ptants from micropropagated plugs appeared more sensitive to nutrients than those

from rooted cuttings.

® The poorer results from the autumn potting of the salt sensitive species was attributed to
nutrient accumulation overwinter, with plants at a particularly sensitive stage from potting
rooted cuttings 1nto 2 litre containers which had not fully estabiished by the late autumn.

® Species considered to be particularly salt sensitive would benefit from going through the
liner stage before potting-on and/or being left for spring potting.

@ The moderately vigorous Elaeagnus pungens ‘Maculata’ established and grew away well

from the late summer potting.

® Overall the recommended rate of fertilizer for each CRF formuiation produced good

results within ifs specified longevity.



DU ROIAL - i CONFIDENCE

Osmocote Plus 8-9 months and Ficote 140 TE started to run out first and would have
required a top dressing and/cr liguid feed to maintain quality and growth over the second
winter period and on into the second growing season.

Osmocote Plus 12-14 months and Ficote 180 TE provided sufficient nutrient reserves to
maintain quality for spring markets. Thereafter they would have required liquid feeding
if plants were taken on for a second year. Osmocote Plus 12-14 months Autumn
maintained quality over a longer period than the Spring formulation and was more suited
to the late summer potting.

The Ficote 270 and 360 TE formulations clearly demonstrated their ability to maintain
growth and quality over two growing seasons, with Ficote 360 TE having sufficient
reserves to hold quality over a further period for extended shelf-iife.

Rate of extended release fertilizer used will vary according to time of year potting,
production system and species, but satisfactory results were obtained within

manufacturers’ recommendations.

Results in the Osmocote 16-18 months formulation were disappointing, with problems
appearing to be associated with relatively fast release of nutrients. This formulation is
no longer available, having been replaced with a 16-18 months Plus formulation.

The tip scorching problem with Pieris ‘Forest Flame' was reduced by growing in very
Jow rates of short term CRF formulation (1 kg/m?® Osmocote Plus 8-9 months and Ficote
140 TE). However, liquid feeding would have been required to maintain quality and
growth into the second season.

The potential for extended release formulation includes safer use at higher rates under
protection, particularly when growing salt sensitive species; for long term cropping,
especially where plants are held in the same container over two seasons; and for

improving shelf-life.
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APPENDIX 1 Trial layout

Container Grown Nursery Stock : Controlled Release Fertilizer Screening
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Growth Records

Table 1 Azalea ‘Rose Greeley’ Autumn 1991 potting - May 1992
{(figures are a mean of 18§ plants fess dead plants}
Treatments Dry Weight Vigour JoDead % Root
(Per Plant) Score Cover
Code Fertilizer Rate {g) (1-5)
(kg/m) 5=most vigorous

I Ticote 140 TE I 1.3 4.39 0 G.39
2 Ficote 140 TE 2 L4 3.83 0 .61
3  Ficote 140 TE 3 .9 2.36 28 1.53
4  Ficote 180 TE 2 1.9 4.39 0 6.44
5 Ficote 180 TE 3 1.5 3.44 0 .50
6  Ficote 180 TE 4 1.4 2.34 22 0.53
7  Ficote 270 TE 3 2.2 4,11 6 4.76
8§  Ficote 270 TE 4 1.7 4,14 6 2.03
9  Ticote 270 TE 5 1.4 3.22 0 1.67
10 Ficote 360 TE 4 1.4 3.78 O 1,94
11 Ficote 360 TE 5 1.2 4.72 G 11.28
12 Ticote 360 TE 6 1.5 3.18 22 (.54
13 Os. Plus §-9 I 1.6 4,83 0 17.36
14 Os. Plus 8-9 2 2.1 3.61 17 2.56
15 Os. Plus 8-9 3 2.2 4.33 0 4,39
16 Os. Plus 12-14 Sp. 2 1.8 4.00 0 5.72
17 Os. Plus 12-14 Sp. 3 2.3 4.50 a 13.08
18 Os. Plus 12-14 Sp. 4 L6 2.538 22 2.49
19 Os. Plus 12-14 At. 3 1.5 44 { 6.56
20 Os. Plus [2-14 At. 4 1.5 3.67 H 216
21 Os. Plus 12-14 At. 5 1.3 2.17 0 1.06
22 Os. 16-18 4 2. 4.70 3 12.34
23 Os. 16-18 5 2. 3.05 72 4,32
24 Os. 16-18 6 1.8 3.86 [ 3.42

d.f. =45  SED = + (535 2.554

LSDI3%) = + {080 5.162
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Table 2 Azalea *‘Rose Greeley’ Spring 1992 potting - November 1992

{figures are a mean of 1§ plants less dead plants)

Treatments Size Colour Vigour %Dead % Root
Score Score Score Cover
Code Fertilizer Rate (1-53 (1-5) (1-5)
(kg/mj) Se=largest 3= darkest green. 5= most
vigorous

I Ficote 140 TE i 2.89 3.44 3.28 ) 517
2 TFicote 140 TE 2 3.00 3.56 3.28 0 447
3  Ficote [40 TE 3 3.03 3.47 3.21 H 36.0
4  Ficote 130 TE 2 3.1 3.22 3.44 0 42.8
5 TFicote 180 TE 3 2.61 4.08 3.72 gl 322
6  Ticote 180 TE 4 2.50 3.50 3,17 17 40.8
7  Ficote 270 TE 3 2.70 3.07 3.54 6 45.8
8 TIlicote 270 TE 4 3.17 3.56 3.33 0 522
9  Ficote 270 TE 5 2.96 3.66 3.44 17 38.3
10 Ficote 360 TE 4 31 3.44 3.22 0 485.9
11 Ficote 360 TE 5 202 3.83 3.67 0 48.9
12 Ficote 360 TE ) 2.88 3.7 3.50 6 43.3
13 Os. Plus §-9 I 2.83 1.28 2.67 8 55.6
14  Os. Plus 8-9 2 2.44 2.97 3.31 22 389
15 Os. Plus 8-9 3 2.13 3.36 2.98 22 36.9
16  QOs. Plus 12-14 Sp. 2 2.58 3.20 3.07 G 44 .4
17 Os. Plus 12-14 Sp. 3 2.72 4.16 3.86 gl 54.9
18  Os. Plus 12-14 Sp. 4 2.20 3.50 3.51 t 45.2
19 Os. Plus 12-14 At. 3 2.56 2.89 3.39 0 45.6
20 Os. Plus 12-14 At. 4 3.00 3.30 3.61 0 49.4
21 Os. Plus 12-14 At 5 2.78 3.89 3.44 0 42.2
22 Os. 16-18 4 2.93 2.54 3.50 3§ 533.7
23 Os. 16-18 5 3.22 2.78 3.36 0 72.5
24 Os. 16-18 6 344 3.50 3.56 0 53.9
d.f. =46 SED = = 0.315 0.418 0.334 725
LSD(5%) = + 0.036 0.844 0.674 14.65
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Table 3 Azalea *Rose Greeley’ Spring 1992 potting - June 1993
(figures are a mean of 18 plants less dead plants)
Treatments Size Colour %Dead
Score Score
Code Fertilizer Rate {1-5} (1-5)
(kg/m?) S=largest S=darkest green

1  Ficote 140 TE 1 3.07 2.00 0
2 TFicote 140 TE 2 2.92 2.21 {
3 Ticote 140 TE 3 3.33 3.25 6
4  Ticote 180 TE 2 3.5% 2.80 0
5 Ficote 180 TE 3 3.50 3.08 i
¢  Ficote 180 TE 4 3.7 3.33 17
7  Ticote 270 TE 3 3.70 3.20 6
8  Ficote 270 TE 4 4.10 4.18 0
9 Ficote 270 TE 5 3.87 4.00 17
10 Ficote 360 TE 4 3.83 3.92 {
11 Ficote 360 TE 5 3.90 3.90 0
12 Ficote 360 TE 6 3.23 3.83 6
13 Os. Plus 8-9 t 3.50 1.08 0
4 Os. Plus 8-9 2 3.33 1.75 22
15  Os. Plus 8-9 3 4.00 2.75 22
16 Os. Plus 12-14 Sp. 2 3.83 2.77 6
17 Os. Plus 12-14 Sp. 3 4.00 347 i
I8  Os, Plus 12-14 Sp. 4 2.88 3.38 5
19 Os. Plus [2-14 At. 3 3.75 3.00 0
20 Os. Plus [2-14 At. 4 4.27 3.17 0
21 Os. Plus 12-14 At. 5 4.06 4.25 0
22 Os. 16-18 4 3.98 3.08 I
23 Os. 16-18 5 4.33 3.92 0
24 Os. 16-18 ) 4.23 4.35 0

df. =23 SED = + 0.453 0.384

LSD{5%) = =+ 0.936 0.794
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Table 4 Azalea ‘Rose Greeley’ Spring 1992 potting - October 1993

{(figures are a mean of 18 plants less dead plants)

Treatments Size Colour “%Dead %Root Quality
Score score Cover (1-5)
Code Fertilizer Rate (I-5) {1-3) 5=hest
(kg/m”) S=largest S=darkest green quality

1  Ficote 140 TE 1 1.82 3.00 8 §9.3 1.17
2 Ficote 140 TE 2 L.79 2.67 17 T0.8 1.00
3 Ficote 140 TE 3 2.25 3.00 33 78.1 2.00
4  TFicote 180 TEE 2 2.75 317 8 83.8 1.50
5  Ficote 180 TE 3 2.75 3.33 0 92.7 2.33
6  Ficote 180 TE 4 2.42 2.83 25 821 1,83
7  Ficote 270 TE 3 3.10 3.00 17 88.G 1.20
8  Ficote 270 TE 4 3.17 3.20 8 85.0 1.53
%  Ficote 270 TE 3 3.53 3.40 33 86.0 2.00
10 Ficote 360 TE 4 3.08 347 0 83.8 2.00
11  Ficote 360 TE 3 3.53 3.80 8 933 2.55
12 Ficote 360 TE 6 3.25 4.17 23 91.7 2.33
13 Os. Plus 8-9 1 1.75 1.00 0 91.3 L.00
14 Os. Plus 8-9 2 1.58 117 22 72.1 1.00
15 Os. Plus 8-9 3 2.13 2.00 30 83.8 1.00
6  Os. Plus 12-14 Sp. 2 2.48 1.90 8 78.3 1.20
17  Os. Plus 12-14 Sp. 3 3.7 2.50 0 85.4 2,147
18 Os. Plus 12-14 5p. 4 2.88 175 58 93.1 150
19 Os. Plus 12-14 At 3 3.03 3.00 25 39.5 1.45
20 Os, Plus 12-14 At. 4 2.98 2.07 8 69.7 117
21 Os, Plus 12-14 At 5 3.63 2.83 17 87.9 1.58
22 Os, 16-18 4 3.27 2.43 8 86.5 1.75
23 Os. 106-18 5 4.58 2.50 0 50.8 2.17
24 Os. 16-18 6 4.30 3.37 & 84.7 2.43
dof. = 23 SED = + 0.288 0.542 8.9 0.494
LSD(5%) = + 0.598 [.122 [6.95 [.022
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Tabie 5 Pieris japonica ‘Vorest Flame' Rooted Cuttings - April 1992
{figures are a mean of 18 plants less dead plants)
Treatments Size Vigour  %Dead % Root Scorch Leaf Flush
Score Score Cover Score Drop Stage
Code Fertilizer Rate {1-58) (1-5) {on young Score Score
(kg/mj} S=largest  5=most growth) fi=n0 drop {1-5}
vigorous =0 scarch t=leaf drop S =maost
t =scorchied advanced
I Ficote 140 TE ! 3.72 4.61 12.56 0.17 0.22 4.06
2 Ficote 140 TE 2 2.1 4.00 3.61 0.06 0.72 4.39
3 Ficote 140 TE 3 2.67 3,94 5.33 0.00 (.83 3.39
4  Ficote 180 TE 2 4.08 4,60 6 19.67 0.17 0.41 3.91
5  Ficote 180 TE 3 3.78 4.22 0 15.39 0.1l 0.73 4.1
¢  Ficote 180 TE 4 3.17 367 0 10.22 0.06 0.67 3.44
7  Ficote 270 TE 3 3.83 4,11 0 11.56 0,22 (.94 4.50
8%  Ficote 270 TE 4 2.83 3.00 0 6.50 .00 1,40 4.28
9  Ficote 270 TE 5 .17 3.67 1] 6.22 0.11 1.60 4.50
16 Ficote 360 TE 4 3.67 4.06 0 12.50 0.22 0.83 4.17
11 Ficote 360 TE 5 3.72 4.00 0 10.72 0.00 06,72 428
12 Ficote 360 TE 6 3.28 3.28 0 6.11 .28 0.94 4.39
i3 Os. Plus §-9 i 3.94 4.33 0 10.39 0.17 0.67 4.67
14 Os. Plus 8-9 2 3.28 3.28 0 5.67 0.06 1.00 4.72
15 Os. Plus §-9 3 2.24 2,47 6 1.64 0.41 1.00 3.77
16 Os. Plus 12-14 Sp. 2 3.56 3.56 0 8.44 0.17 0.83 4.83
17 Os. Plus 12-14 Sp. 3 3.50 3.06 G 7.00 0.00 1.00 4.44
18  Os. Plus 12-14 Sp. 4 2.94 2.67 0 4.64 0.3% (.94 4.00
19 Os. Plus 12-14 At. 3 3.61 3.36 10.61 0.1l 1.00 4.83
20 Os. Plus 12-14 At 4 3.61 4,17 12.28 017 0.89 4.44
21 Os. Plus 12-14 At. 5 3.56 317 8.06 0.33 0.94 4.22
22 Os. 16-18 4 3.78 3.94 9.06 0.17 0.67 4.50
23 Os. 16-18 3 3.50 3.28 0 3.44 (.28 0.94 4,61
24 Os. 16-18 6 2.94 3.11 0 367 (.22 1.00 4.33
d.f. =46 SED = + .352 0.372 3.033 0.122 0.135 0.332
LSD{5%) = + 0.7 {(.752 6,129 0.247 0.273 0.670

46



APPENDIX 11

CANTMHEIROT

Lo PN CONETIENCE

Growth Records

Table 6 Pieris japonica ‘Forest Flame' Rooted Cuttings - November 1992
{figures are a mean of 18 plants less dead plants)

Treatmeni{s Size Colour Vigour %Dead %Root Scorch Leaf Flush

Score Score Score Score Drop Stage

Code Fertitizer Rate  (1-5) (1-5) (on ald Score Score

{kg/m*) S=largest 5=darkest growih)  0=no drop {1-5)

green S=most t=foaf drop S=most

semeh sdvanced
1 Ficote 140 TE 1 3.7 3.61 3.06 0 1472 0.94 0.94 117
2 Ficote 140 TE 2 2.64 3.56 3.19 1 14.58 L.17 0.67 1,92
3  Ficote 140 TE 3 2.67 3.78 3.33 17 14.17 L.O0 0.67 2.11
4  Ficote 180 TE 2 3.G0 3.63 3.21 6 21.00 1.00 (3.94 1.52
5  Ficote 180 TE 3 2.83 3.78 3.72 0 16.11 1.06 0,78 1.78
6  TFicote 180 TE 4 2.89 3.28 3.1 0 14.44 1.06 0.72 1.56
7  Ficote 270 TE 3 2.94 3.60 3.42 0 18.06 1.66 (.89 1.62
8  Ficote 270 TE 4 2.68 4.10 3.03 11 [1.06 1.24 (.80 1.54
9 Ficote 270 TE 5 2.32 3.48 2.70 17 15.28 1.17 0.69 {44
i0  Ficote 360 TE 4 3.00 3.72 3.39 0 15.83 1.06 (.72 1.78
11 Ficote 360 TE s 2.77 3.82 3.37 & 18.00 1.12 (.83 1.68
12 Ficote 360 TE O 2.39 4.00 3.00 33 11.81 1.50 0.94 1.31
I3 Os. Plus 8-9 1 3.33 311 3.39 ¥ 19.72 1.00 .83 2.17
I4  Os. Plus 8-9 2 2.44 3.88 2.89 I 10.03 1.00 0.63 1.64
5 Os. Plus 8-9 3 2.74 3.24 3.26 67 13.02 0.95 0.79 2.73
6 Os. Plus 12-14 Sp. 2 2.76 3.50 2.94 1 10.89 1.71 (.89 1.30
17  Os. Plus 12-14 Sp. 3 3.37 3.93 311 28 16.08 1.00 0.83 1.81
18  Os. Plus 12-14 Sp. 4 2.50 3.89 2.94 67 6.78 L1t 0.89 1.72
19 Os. Plus 12-14 At. 3 2.58 3.67 2.79 33 12.50 1.38 0.44 1.86
20 (Os. Plas 12-14 At 4 2,50 3.78 3.28 22 11.39 114 0.92 1.36
21 Os. Plus 12-14 Af. 5 2.67 3.58 3.00 67 1417 £.33 0.92 £.75
22 Os. 16-18 4 2.72 3.69 3.03 1 10.97 b.44 1.00 £.25
23 Os. 16-18 5 1.83 4.17 2.28 61 6.94 239 0.8% [5RN
24 Os. 16-18 6 1.99 3.99 3.14 67 65.77 1.95 0.79 11

df. =43 SED = + .328 0,365 0.290 4.357 0.395 0171 0.343

LSD(5%) = + 0.662  0.737 0.587 8.805 0.799 0.346 0,694
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APPENDIX II

Growth Records

Table 7 Pieris japonica ‘Forest Flame’ Rooted Cuttings - April 1993
{figures are a mean of 18 plants less dead plants)

Treatments Size Colour % Dead Scorch Flush
Score Score Score Stage
Code Fertilizer Rate {1-5) {1-5) {ont young growth) Score
(kg/m’) 5=largest 5=darkest (1-5) (1-5)

green S=most 3 = most

scorched advanced

1 Ficote 140 TE i 3.50 3.11 0 1.22 2.78
2 Ficote 140 TE 2 286 3.00 11 1.56 4.78
3 Ficote 140 TE 3 7.88 3.44 22 2.27 4.36
4  Ficote 180 TE 2 3.06 2.73 B 111 3.44
5  Ficote 180 TE 3 3.20 3.13 17 180 4.13
6 Ficote 180 TE 4 3.39 3.70 i3 2.36 3.91
7  Ficote 270 TE 3 30t 3.11 0 .89 414
8  Ficote 270 TE 4 3.16 3.00 33 2.60 4.09
9 Ficote 270 TE 5 2.47 3.37 61 2.50 4.59
10 Ficote 360 TE 4 3.06 322 0 2,78 4.33
11 Ficote 360 TE 5 3.05 3.00 33 2.04 4.64
12 Ficote 360 TE ) 3.30 3.02 78 4.03 5.18
13 Os. Plus 8-9 1 3.39 2.89 O 1.22 3.22
14 Qs Plus 8-9 2 2.69 3.00 28 311 4.78
15 Os. Plus 8-9 3 3.17 3.00 67 1.33 5.00
16 Os. Plus £12-14 Sp. 2 2.26 3.31 17 314 4.50
17 Os. Plus 12-14 Sp. 3 2.29 3.00 28 3.62 4.49
18  ©Os. Plus 12-14 Sp. 4 4.02 3.00 89 1.00 4.03
1% Os. Plus 12-14 At. 3 2.67 3.22 33 2.78 3.89
20 Os. Plus 12-14 AL 4 2.00 3.00 56 3.33 433
21 Os. Plus 12-14 At. 5 3.17 3.00 72 3.00 5.00
22 Os. 16-18 4 2.15 2.87 28 3.20 4.43
23 Os. 16-18 5 2.08 2.96 89 4.93 4.64
24 Os. 16-18 6 1.08 2.96 83 393 4.04

df. =39 SED < & G.426 0.308 0.765 0.559

LSD(5%) = + 0.862 0.623 1.546 1.129
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RRCIAL

o CONTHEDENCE
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Table 8 Pieris japonica ‘Forest Flame’ Rooted Cuttings - October 1993
(figures are a mean of 18 plants less dead piants)
Treatments Size Colour  %Dead  %Roeot Tip Scorch Flower  Quality
Score Score Cover Score {mean no, (1-5)
Code Fertilizer Rate (1-5) (1-5) {on old plants 5= hest
(kg/m’} S=targest 5=darkest arowtl) with quality
¢reen (1-5} flower per
S=tnost soorch plat)
!} Ficote 140 TE 1 333 2.89 0 64,4 4.44 5.00 1.78
2 Ficote 140 TE 2 3.08 4.00 Lt 48.4 3.50 4.33 2.56
3 Ficote 1486 TE 3 3.59 3.80 22 37.0 2.07 2.00 3.69
4  Ficote 180 TE 2 2.94 3.33 6 60.5 3.76 4.67 2.33
5 Ficote 180 TE 3 3.14 3.61 17 55.5 3.02 2.33 2.94
6  Ficote 180 TE 4 3.40 4.02 33 42.6 322 3.00 2.63
7  Ficote 270 TE 3 418 4.16 11 57.8 2.93 4.33 2.96
8  Ficote 270 TE 4 4.25 3.83 44 34.8 2.87 2.33 3.50
9  Ficote 270 TE 3 2.76 4.66 61 2.8 3.20 1.53 2.24
10 Ficote 360 TE 4 4.36 4.36 11 62.1 3.64 3.00 3,73
11 Ficote 360 TE 3 3.98 4.70 33 50.4 3.16 2.67 2.97
12 Ficote 360 TE 6 4.62 4.26 78 40.0 4.03 .14 3.70
13 Os. Plus §-9 1 3.28 1.33 0 70.3 3.00 5.67 1.56
14 Os. Plus §-9 2 2.97 3.39 28 33.3 2.44 1.33 2.44
15  Os. Plus 8-9 3 3.50 2.33 67 61.2 3.00 1.00 2.00
i6  Os. Plus 12-14 Sp. 2 3.03 3.23 17 39.7 2.51 1.67 1.74
17 Os. Plus 12-14 Sp. 3 3.24 2.67 33 48.1 3.27 1.67 1.71
I8 Os. Plus 12-14 Sp. 4 4.58 2.88 8% 66.3 4.07 0.83 1.63
19 Os. Plus 12-14 At. 3 2.94 311 33 44 4 3.56 2.33 1.44
20 Os, Plus 12-14 At. 4 3.k 4.33 72 48.3 3.00 0.33 3.67
21 Os. Plus 12-14 At. 5 3.33 3.89 72 40.0 31,89 0.33 1.67
22 Os. 16-18 4 3.55 3.00 44 45,2 4.70 0.67 1.0G
23 Os. 16-18 5 4,10 2,49 94 61.6 4,93 0.72 2,43
24 Os. 16-18 6 110 4.48 92 6.7 2.94 0.00 2.93
d.f. =39 SED =+ 0.622 0.667 Fi.95 0.905 1137 0.652
LSD(5%) = + 1256 1.347 24.15 [.829 2.298 1317

49



APPENDIX II

Table 9

COMMERCIAL -

N CONFIDENCE

Growth Records

Pieris japonica ‘Forest Flame’ Plugs - April 1992

(figures are a mean of 18 plants less dead plants)

Treatments Size Colour Vigour %Dead %Root Scorch Leaf Flush

Score Score Score Cover  Score Drop Stage

Code Fertilizer Rate  (1-5) {1-5) (1-3) {omold  Score  Score
(kg/m’) 5=largest S=darkest 5=most growth)  {mean no. (1-5)

areen vigorous O=no scorch  plants per S=most

t=scorched plog with drop) advanced
1 Ficote 140 TE 1 3.33 2.33 4.06 0 6.61  0.83 2.00 4.22
2 Ficote 140 TE 2 2.78 3.56 3.28 ) 3.06 094 4.67 4.44
3 Ficote 140 TE 3 2.58 3.68 2.77 6 393 0.83 4.67 3.74
4  Ficote 180 TE 2 3.44 3.60 4.00 0 6.83  0.61 3.00 4.11
5  Ficote 180 TE 3 2.28 3.44 3.17 0 2.8% 0.56 5.33 36l
6 TFicote 180 TE 4 2.14 4.31 2.52 6 1.27  0.60 5.33 3.43
7  Ficote 270 TE 3 2.83 3.33 3.39 0 2.8 0.50 4.67 3.67
8 Ficote 270 TE 4 2.67 3.78 3.39 ) 2.83  0.54 4.33 4.11
9 Ticote 270 TE 5 2.50 3.00 3.22 0 183 0.47 5.67 3,78
10 Ficote 360 TE 4 3.22 3.67 3.72 0 456  0.72 4.33 4.17
11 Tficote 360 TE 5 2.72 3.22 3.56 0 3.61 0.78 3.07 3.83
12 Fieote 366 TE 6 2.61 322 2.72 0 L44 078 5.00 3.94
13 Os, Plus 8-9 1 3.22 3.00 3.33 0 3,22 0.5¢ 5.67 3.22
14 Os. Plus 8-9 2 2.50 3.36 2.89 0 2.00  0.78 5.00 3.50
15 Os. Plus 8-9 3 2.89 3.78 3.00 it 3500 0.72 4,67 4.22
16  Os. Plus i2-14 Sp. 2 2.76 2.89 3.67 0 3.67 0.61 3.67 3.67
17 Os. Plus 12-14 Sp. 3 2.78 3.00 3.28 0 447 0.50 4.67 3.72
18  Os. Plus 12-14 Sp. 4 2.67 2.60 3.39 0 3481 0.61 4.33 3.61
19 Os. Plus 12-14 At. 3 2.32 4.16 2.74 6 320 0.59 4.67 4.14
20 Os. Plus 12-14 At 4 2.3%9 3.23 3.69 ) 331 036 2.67 4,14
21 Os. Plus 12-14 At. 5 2.33 3.71 2.51 6 2.66 1.00 5.67 4.28
22 Os. 16-18 4 2.62 3.44 2.88 6 197 0.82 4.67 3.87
23 Os. 16-18 5 1.40 3.60 1.40 33 093 0.93 4.00 2.20
24  Os. 16-18 6 2.22 311 2.39 0 .67 .78 4.33 3.1

d.f. =46 SED = + 0.413  0.427 0.413 1511 0./66 0.868  0.447

LSD(5%) = + 0.834  0.563 0.835 3.054 (.336 1.754  0.903
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COMNMERCIAL -

IN CONFIDENCE

Growth Records

Table 10 Pieris japonica ‘Forest Flame’ Plugs - November 1992
{figures are a mean of 18 plants less dead plants)
Treatments Size Colour  Vigour  %Dead  %Root  Scerch Leaf Drop
Score Score Score Cover Score {mean no.
Code Fertilizer Rate {1-5) (1-5) (1-5} (o1 old plants
(kg/m’) S=largest S=darkest S=most growth) per plot
green vVigOToUus tHtod) with
5=ranst scorch drop)
1  Ficote 1406 TE 1 2.62 3.0l 3.50 0 17.78 1.06 0.00
2 Ficote 140 TE 2 2.76 3.82 3.48 I 13.43 1.06 (.33
3 Ficote 140 TE 3 2.58 3.93 3.04 33 20.78 1.00 1.00
4  Ficote 180 TE 2 2.78 3.89 36l 0 14.22 I.i1 0.33
3 Ficote 180 TE 3 2.27 4.07 313 28 8.62 1.{8 1.33
6  Ficote 180 TE 4 2.50 4.17 3.50 67 7.06 1.00 0.67
7  Ficote 270 TE 3 2.88 3.88 3.33 17 9.72 1.08 0.67
8 Ficote 270 TE 4 2.68 3.83 3.45 28 10,58 1.00 0.00
9  Ficote 270 TE 5 2.46 3.87 3.08 17 12.89 1.00 0.00
10 Ticote 360 TE 4 2.64 3.89 3.53 H 13.06 1.08 .33
i1 Iicote 360 TE 5 2.98 3.77 3.32 22 12.56 It 0.33
12 Ficote 360 TE 6 2.58 3.83 2.75 33 6.58 1.58 1.00
13 Os. Plus §-9 1 3.06 3.63 3.37 0 17.39 1.06 2.00
4  Os. Plus 8-9 2 3.08 3.60 3.59 22 14.94 1.07 (.67
15  Os. Plus 8-9 3 3.05 3.68 337 22 21.00 (.92 (.00
16  Os. Plus 12-14 Sp. 2 2.99 3.63 3.29 0 16.78 1.07 0.33
17  Os. Plos 12-14 Sp. 3 270 3.61 3.52 17 20.21 1.00 0.33
18 Os, Plus 12-14 Sp. 4 3.19 3.69 333 i1 14.65 11 .67
19 Os. Plus 12-14 At, 3 2.25 3.92 2.67 50 4.83 1.61 2.00
20 Os. Plus 12-14 At 4 2.33 4.00 3.44 17 3.78 1.06 0.67
21 Os. Plus 12-14 At. 5 2.00 4.00 3.00 78 5.83 1.33 0.00
22 Os. 16-18 4 2.39 3.78 3.33 44 6.47 1.58 1.33
23 Os. 16-18 5 - - 106 - - -
24 Os. 16-18 6 2.24 3.81 3.14 50 G.74 1.47 1.43
d.f. =43 SED = + 0.291 0.196 0.329 5.966 0.180 .659
LESD(5%) = & 0.588 0.395 0.666 12.057 0.364 1.332
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SN CONFTDENCE

Growth Records

Table 11 Pieris japonica ‘Forest Flame’ Plugs - April 1993
(figures are a mean of 18 plants less dead plants)

Treatments Size Colour “eDead Scorch

Score Score Score
Code Fertilizer Rate (1-5) {1-3) {on eid growth)

(kg/m") 3 =largest 3 =darkest (=no scorch

green 1 =scorch
I  Ficote 140 TE 1 2.0l 2.06 0 0.00
2 Ficote 140 TE 2 3.7 2.00 11 0.06
3 Ficote 146 TE 3 3.00 2.59 33 0.07
4  Ficote 180 TE 2 3.22 2.44 0 0.06
5 TFicote 180 TE 3 2.78 2.53 33 0.22
6  Ficote 180 TE 4 2.50 2.83 67 0.17
7 Ticote 270 TE 3 31,18 2.64 17 .00
8 Ficote 270 TE 4 3.17 2.33 28 0.08
Ficote 270 TE 8 3.09 2.42 17 0.13

10 Ficote 360 TE 4 312 2.39 11 0.20
11 Ficote 360 TE 5 3.28 2.67 22 0.00
12 Ficote 360 TE 6 272 2.44 61 0.28
13 Os. Plus 8-9 1 3.20 1.66 0 0.06
14  Os. Plus -9 2 3.22 1.6l 22 0.06
15 Os. Plus 8-9 3 333 2.23 22 0.13
16 Os. Plus 12-14 Sp. 2 30 2.00 0 0.11
{7 Os. Plus 12-14 Sp. 3 2.08 2.13 (7 0.12
18  Os. Plus 12-14 Sp. 4 3.31 1.81 11 0.11
19 Os. Plus 12-14 At. 3 1.86 2.25 56 0.92
20 Os. Plus 12-14 At 4 2.79 2.02 22 0.00
21 Os. Plus 12-14 At. 5 [.50 2.07 78 0.50
22 Os. 16-18 4 2.53 2.25 44 0.31

23 Os. 16-18 5 - - 100 -

24 Os. 16-18 6 1.90 2.49 56 0.51

d.f. =43 SED = + 0.463 0.338 0,177

LSD{5%%) = + 0.935 0.683 .358
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Table 12 Pieris japonica ‘Forest Flame’ Plugs - October 1993

{fipures are a mean of 18 plants less dead plants)

Treatments Size Colour  %Dead  %Root Tip Scorch Flower  Quality
Score Score Cover Score  O=uo flower  (1-5)
Code Fertilizer Rate (1-5) (1-5} {onold 1=flowering I=best
(kg;‘m’) S=largest  5=darkest growth) quality
green (1-5)

S=most LUp scorch

I Ficote 140 TE \ 2.33 3.39 0 71.9 3.4 0.60 3.33
2 Ficote 140 TE 2 3.33 3.89 1 66.6 4.00 0.47 2.78
3 Ficote 140 TE 3 3.43 4.356 33 54.1 3.89 0.19 2.07
4  Ficote 180 TE 2 3.21 4.53 6 75.2 4.42 0.12 2.69
5 Ficote 180 TE 3 2.94 5.00 33 358 3.66 (.15 2.59
6 Ficote 180 TE 4 2.67 5.00 78 35.0 333 0.17 2.00
7  Ficote 270 TE 3 3.64 4.83 17 333 3.88 0.00 2.39
8  Ficote 270 TE 4 3.52 4.83 28 69.4 4.57 0.60 2.70
9  Ficote 270 TE 5 4.06 4.61 28 67.9 3.67 0.31 2.50
10 TFicote 360 TE 4 352 5.00 12 56.1 4.20 0.15 2.37
i1 Ticote 360 TR 5 4.02 5.00 22 72.5 3.53 0.33 2.80
12 Ficote 360 TE o 4.39 4.78 67 58.3 3.22 0.00 2.8
13 Os, Phus 8-9 | 3.72 2.67 0 67.8 2.56 0.33 2.67
14 Os. Plus 8-9 2 3.82 3.40 24 75.3 3.31 0.31 2.73
15 Os. Plus 8-9 3 3.53 373 22 63.8 3.23 0.38 2.23
16 Os. Plus 12-14 Sp. 2 3.00 3.00 0 61.8 3.56 0.33 1.78
17 Os. Plus 12-14 Sp. 3 372 3.80 17 58.2 3.49 0.52 2.64
I8 Os. Plus 12-14 Sp. 4 3.19 3.26 7 62.5 3.36 G.19 2.27
19 Os. Plus 12-14 At 3 2.44 3.00 61 8.8 3.78 0.56 1.00
20 Os. Plus 12-14 At 4 3.13 4.13 28 348 3.36 0.24 2.42
21 Os. Plus 12-14 At. 5 3.28 3.93 83 42 8 3.02 0.2t 1.96
22 Os. 16-18 4 3.0t 4.44 30 58.0 3.89 0.19 1.94
23 Os. i6-18 5 - - 100 - - - -
24 Os. 16-18 6 2.03 4.83 6i 38.5 3.31 0.76 [.42
df. =42 SED = & 0.475 0.600 12.69 3.533 (0.298 0.547
LSD{5%) = + (.960 [.213 25.65 1078 (.603 1106
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Table 13 Elaeagnus pungens ‘Maculata’ - May 1992

{figures are a mean of 18 plants less dead plants}

Treatments Size Vigour ToDead % Root
Score Score Cover
Code Fertilizer Rate (1-5) {1-5)
{kg/m*) $=largest 5=most vigorous

1 Ficote 140 TE 2 3.83 4.89 o 7.56
2 Ficote 140 TE 3 3.78 4.61 G 8.33
3 Ficote 140 TE 4 3.14 4,27 & 5.69
4  Ficote 180 TE 3 2.94 4.17 ¥ 5.22
5 Ficote 180 TE 4 2.61 4.08 i1 4,81
6  Ficote 180 TE 3 272 4.39 0 7.28
7  Ficote 270 TE 4 383 4.8% 0 8.00
8§  Ficote 276 TE 5 3.0 428 0 8.11
9  Ficote 270 TE 6 3.22 4.28 0 6.22
10 Ficote 360 TE 5 3.33 4.39 0 7.7
11 Ficote 360 TE 6 3.61 4.61 0 7.89
12 Ficote 360 TE 7 3.5¢ 4.39 0 7.44
13 Os. Plus 8-9 2 3.67 4.61 0 8.44
14 Os. Plus 8-9 3 2,94 3.39 22 5.17
15 Os. Plus 8-9 4 3.07 4.30 17 5,71
16 Os. Plus 12-14 Sp. 3 3.67 4.61 0 9.22
17  Os. Plus 12-14 Sp. 4 3.78 4.89 0 7.5G
18  Os. Plus 12-14 Sp. 5 4.00 4.78 0 12,11
19 Os. Plus 12-14 At. 4 3.67 4.61 0 7.78
20 Os. Plus 12-14 At. 3 3.41 4.47 6 7.78
21 Os. Plus 12-14 At. 6 3.33 4.72 0 7.56
22 Os. 16-18 7 2.55 3.23 22 3.43
23 Os. 16-18 8 2.62 3.54 28 5.29
24 Os. 16-18 9 2.36 2,69 39 2.61
d.f. =46  SED = + 0.405 0,484 1.336
LSD{3%) = + 0.819 0.978 2.700
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I CONFHENCE

Media Analyses - Available

November 1992

Table 19 Azalea ‘Rose Greeley’ - Mean over 3 Replicates

Treatments pH P K Mg Cond. NO, NH,

{mg/l) (mg/l) {mg/) {us) {mg/) {mg/l}

Code Fertitizer Rate
(kg/m?)

I Ficote 140 TE 1 4.6 19 (4) 3T (1) 26 {4) 150 (D) 22 (1) 10 (G)
2 Ticote 140 TE 2 4.4 49 (6) T2y  45(5) 254 () 68 (3) 37 (hH)
3 Ficote 140 TE 3 4.4 58 (7) 111 (3 50 {6y 333 (; 107 (4 33(2)
4  Ficote 186 TE 2 4.6 40 (5) T4 (2 35 {4 233 (1) 69 (3) 36 (D
5  Ficote 180 TE 3 4.5 63 (7 114 (33 34 (6) 330 (2) 100 (4 54 (2}
6 Ficote [80 TE 4 4.4 107 (%) 193 (4) 73 (6) 485 (3) 163 (5) 98 (2)
7  Ficote 270 TE 3 4.6 65 (1) 116 3y 51 46) 370 (2) 129 (4) 81 (2)
8§ TFicote 270 TE 4 4.6 77 (8) 130 (3) 33 (0) 391 (2) 127 (4) 92 (2
9  Ficote 270 TE 5 4.4 138 (%) 251 (5) 85 (6) 672 (5)y | 264 () 190 {4)
10 Ficote 360 TE 4 4.6 106 (9) 215 (4 T2 {6y 0621 (5)  241{Q) 179 (%)
{11 Ficote 360 TE 5 4.5 08 & 207 (4) 746y ST2 4y 215(Q) 154 (4)
12 Ficote 360 TE 6 4.5 125 (9 249 (4) 8L (6) 699 (5y  282(G) 203 (3)
13 Os. Plus 8-9 1 4.5 49 (6) 92 (2) 39(5) 289 (L) 85 (4 62 (D)
14 Os. Plus §-9 2 44 325 71y 233 7Ly 38 19 (0)
15 Os. Plus 8-9 3 4.4 51 (6} 121 (33 34 (4) 247 (1) &0 (3) 36 (D
16 Os, Plus 12-14 Sp. 2 4.6 56 (7) 109 (3} 32{4)  240(D) 64 (3 41 (D)
17 Os. Plus 12-14 Sp. 3 4.8 63 (1 139 (33 34 (4 293 (D) 77 (3} 40 (D)
18 Os. Plus 12-14 Sp. 4 4.4 85 (8) 182 (4} 52 (6) 387 (2) 125 (4) 80 {2)
19 Os. Plus 12-14 Af. 3 4.5 71 (7Y 161 (3} 42 (5) 348 (2) 101 (4) T4 (D)
20 Os. Plus 12-14 At. 4 4.6 LIS (9) 249 (4) 49 {3) 509 (4) 157 (3) 133 (3)
21 Os. Plus 12-14 At. 5 473 127 (9 283 (5) 43 (5 535 (4 172 (3) 150 (3)
22 0Os, 16-18 4 4.7 1409y 211 @)y 41 (5 359 (4) 194 {5y 210 (5)
23 Os. 16-18 5 4.7 134 (9 226 (4) 39 (%) 567 (4) 191 (5) 173 (4)
24 Os. 16-13 6 4.6 190 {9y 355 (5 35 (6) 797 6y 201 {6y 215 (5)
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APPENDIX IV

Table 20

COMMERCIAL

INCCONFIDENCE

Media Analyses - Available

November 1992

Pieris japonica ‘Forest Flame’ Rooted Cuttings - Mean over 3 Replicates

Treatments pH P K Mg Cond. NG, NH,
(mg/l) (mg/D) (mg/l) {ps) (mg/1} {mg/b
Code Fertilizer Rate
(kg/m’)

1 TFicote 140 TE i 4.7 12{3) 23 () 38 (5 208 (DL 30 () T
2 Ficote 140 TE 2 4.6 49 (6) 67 () 98 (Ty 380 (D) 115 {4) 10 (¢
3 Ficote 140 TE 3 4.7 76 (8) 103 (3 1107y 4703 128 (43 26 (1)
4  Ficote 180 TE 2 49 30 (%) 45 (1) 70 (6 309 (2) 58 (3} 4 (0
5  Ficote {80 TE 3 4.7 56 (1) 77 () 95 (7) 382 (%) 105 (43 23 (D
6  Ficote 180 TE 4 4.8 03 (1) 89 {2y 112{7y 456 (%) 117 (43 18 {0}
7  Ficote 270 TE 3 4.9 77 {8) 149 (3) 1257y  632(3) 178 (5) 75 (2)
§  Ficote 270 TE 4 4.6 164 (9 282 (5) 221 (%) 998 (N 364 (7) 147 (3)
9  TFicote 270 TE 3 4.5 169 {9 266 (5) 240 (% 1037 (7)) 408 (] 183 (4)
10  Ficote 360 TE 4 4.6 o1 (8 159 (3) 149 (7y 677 (5 243 (6) 89 (2)
i1 Ficote 360 TE 5 4.9 50 (% 275 (5 206(% 976 (7y 381 (V) 161 (4}
12 Ficote 360 TE 6 4.7 192 (%) 387 (3) 2299 1191 (8y  4BT(7) 249 (3
I3 Os. Plus 8-9 1 4.9 37 (%) 49 (1Y 103 (7 335 (2 71 (3) 70
4 Os. Plus 8-9 2 4.7 78 (8) 106 3y 229(9) 5104 133 (5) 9
15 Os. Plus 8-9 3 4.4 122 (%) 2284y 206 (9) 092 {5y 250(6) 27 (1)
16 Os. Plus 12-14 Sp. 2 4.7 80 (&) 130 3y 136(7y 490 (3) 152 () 21 (1
17  Os. Plus 12-14 Sp. 3 4.5 91 (8) 138 (3y w407y 552 {4 162 {5) 24 (D)
13 Os. Plus 12-14 Sp. 4 4.6 138 (9) 205 ¢4y 159(8y 3864y 217 (B) 34 (1)
19 Os. Plus 12-14 At 3 4.5 96 (%) 152 (3y  130(7y 523 (4 146 (5) 32 (1
20 Os. Plus 12-14 At 4 4.6 144 (9) 225 ¢4y 190 (8) 697 (5) 222 (&) 57 (2
21 Os. Plus 12-14 At. 5 4.7 194 (9 353 (5)  2i5(9y  89946) 304 {7) 152 (4)
22 Os. 16-18 4 4.5 163 (9) 238 {4y I1S2(Ry 7426y 205 (6) 79 ()
23 Os. 16-18 3 4.5 205(%y  214{)y  170(8)  TIRG) 242 ({6) 151 (4)
24 Os. 16-18 o 4.7 240(9)y 402 {(6) 248(% 1125(8) 440 (7 300 (5)
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O SERCIAL

N CONEFTDENCE

Media Analyses - Available

November 1992

Table 21 Pieris Plugs - Mean over 3 Replicates

Treatments pH P K Mg Cond,. NG, NH,

(mg/i) {mg/h (mg/l (ps) {mg/1) (mg/h)

Code Fertilizer Rate
kg/m™)

i Ficote 140 TE i 5.2 7D 9@ 20 (3) 124 (0) 12 (0 7(0)
2 Ticote 140 TE 2 4.7 23 (4 33 (D 43 (5) 219 (1) 43 (3) 12 {0}
3 Ticote 140 TE 3 47 69(Ty 1133 9T(T 411 2357 (6) 35D
4  Ficote 180 TE 2 4.5 28 (4) 34 (D 37 (5) 202 (1) 32( 10 (D)
3 Ficote 180 TE 3 4.7 78 (&) 124 (3) 98 {7) 435 (3) 93 (4) 3G (1)
6 TFicote 180 TE 4 4.5 119 {9 202 4y 121 (7) G29 (5) 222 46) 88 (2)
7 Ficote 270 TE 3 4.7 76 (8) 129 4y 115 (7) 338 (4) 199 (5} 8O (2}
8  Ficote 270 TE 4 4.5 56 (7) 87 (2) 72 (6} 379 (2) 118 (4} 55 (2)
9  Ficote 270 TE 5 4.5 66 (7) 101 (3) 61 (6) 386 {2} 119 (4} 64 (2}
10 Ficote 360 TE 4 47 BL(T) 1002y 98(7) 466 (3) 148 ¢5) 68 (2)
il  Ficote 360 TE 5 47 TT(®) 1433 107(7) T3 (&) 195(5) 106 (3)
12 Ficote 360 TE 6 4.7 139 (9 281 (3 174 (8) 883 (6) 348 (N 183 (4)
13 (s, Plus 8-9 I 4.8 60 (7) 112 (3) 76 (6) 373 (2 102 (4) 47 (1)
{4  Os. Plus 8-9 2 5.1 1R(3) 2040)  32(4) 173y 24 (1 5 (0)
15  Os. Plus 8-9 3 4.9 22 {4) 36 (D) 258 (4) 190 (1} 37 (2 10 {0}
16 Os. Plus 12-14 Sp. 2 4.7 (5(3) 220 26(4) 1420 24 (D) 7 (0)
17 Os. Plus 12-14 Sp. 3 50 40 (5) 37 (23 53 {6) 255 (1) 56 (3) 17 (0
1§ Os. Plus 12-14 Sp. 4 5.0 43 (6) 36 () 67 (6) 268 (1) 62 (3) 16 {
19 Os. Plus 12-14 At. 3 4.5 39 (N 145 (3) 89 (7) 435 (3) 141 (5} 54 (2)
20 Os. Plus 12-14 At. 4 4.6 45 (6} 80 (2) 66 (6) 304 (2 81 (4) 21 (1}
21 Os. Plus 12-14 At. 5 4.8 74 (T 130 (3)  HO 498 (3) 127 {4} 37 (1
22 Os. 16-18 4 45 72D 81(2)  S4(6) 368(1y 1134y 75(2)
23 Os. 16-18 5 4.8 335(9)  S53(6) 277(9) 1505 (9)  ST0(TY 475 (5)
24 Os. 16-18 6 4.9 143 (9 235 {4y 152 (%) 762 (6) 126 (4) 179 (&)
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AL N CONFIDENCE

Media Analyses - Available

November 1992

Table 22 Elaeagnus pungens ‘Maculata’ - Mean over 3 Replicates
Treatments pH P K Mg Cond. NO, NH,
{mg/l} (mg/h) (mg/1) {3) (mg/l) {mg/l)
Code Fertilizer Rate
(kg/m’)

1 Ficote 140 TE 2 4.6 47 (6) 61 (2 106 (7 356(2) 57 (3) 16 {0)
2 Ficote 140 TE 3 4.4 65 (7 99 (2)y 131 (7y 464 (3) 21 (4 334D
3 Ficote 140 TE 4 4.6 13B{Yy 238 (4 241{%  9I0(Ty  318(7 127 (3
4  Ficote 180 TE 3 4.6 109 (9 179 4y 171 (8 544 (4y 219 (6) 93 (%
3 Ficote 180 TE 4 4.7 72(7 14 3 121(7 509 (&) 150 (%) 36 (1
6  Ticote 180 TE 5 47  4B7 (9 287 (5 197(8) 844 (0y 305 (D 142 (3
7  Ficote 270 TE 4 4.5 1129 223 ¢4y 197 (8) 734 (0) 231 (6) 91 (2
§ Ficote 270 TE 5 4.6 1189y 219 (4y 193 (8)y 821 (6) 303 (7) 139 (3)
9 Ficote 270 TE 0 4.4 1689 333 (5y 2Z5(%y 1044 (T 397 {7y 214 (D
10 TFicote 360 TE 5 45  147(% 263 (5 177(8 844 (6) 308(T 165 (4)
11 Ficote 360 TE 6 4.4 121(% 216 {179 {8y 75T (6) 283 (&) 125 (3)
12 Ficote 360 TE 7 4.5 195 (9 440 {6y 309{% 1331 (9 5447y  249(H)
13 Os. Plus 8-9 2 4.8 a0 (8) 083 176(8 318 (4) 96 (4) 27 (D
14  Os. Plus 89 3 4.6 1249 215(4) 163 (By 034 (5) 160 (5) 74 (2)
15 QOs. Plus 8-9 4 4.5  163(% 2785 214 (9)  806{6) 229 105 (3)
16  Os. Plus 12-14 Sp. 3 4.6 98 (8) 136(3 4L (T 477 (3) 114 (4} 3G (D
17 Os. Plus 12-14 Sp. 4 4.9  1783(%) 290 (5 2269  BI9(H6) 234 (B} 120 (3)
18  Os. Plus 12-14 Sp. 5 48 216(9) 4i3(6) 254 (9 1027(DH 3137 171 (4
19 Os. Plus 12-14 At. 4 4.6 1969 293 (5) 256(9  Bo4 (6) 244 {6) L10 (3)
20 Os. Plus 12-14 At. 5 4.8 178(9y 3305 2229  875(6y  269{6) 154 (4)
24 Os. Plus 12-14 At. 6 4.6  200(0 470 (6y 2174% W77 364 (7Y 255 (5
22 Os. 16-18 7 45 233(9) 331 (5 I85(8)y 957 (7 274 (&) 264 (5
23 Os. 16-18 h] 4.4 26249y  359¢5) 198(8) 1161 (8)y 3i7(7y 2538 (%)
24 Os. 16-18 9 4.4 267 {9) 422 {6y 216 (9) 1178 (8) 260 (6) 342 (5)
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Plate 1

Improved establishment following
potting in spring 1992
(Photographed June 1992

Azalea “Rose Greelev'

Plants showed poor establishment
after initial potting in Iate summer
1991

(Photagraphed Jun. 1997
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Plate 2 Azafea *Rose Greeley' - Growth Scores
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APPENDIX V

Plate 3 Azalea "Rose Greeley' - Treatment Effects, August 1993

Ficote 140 TE Ficote 180 TE Ficote 270 TE Ficote 360 TE
3 ka/m! 3 kg/m? 3 kg/m? +4 kg/m

3 kg/m! 4+ kg/my? 5 kg/m?
Ficote 270 TE

4 kg/my? S kgt & kp/m!
Ficote 360 TE

it



APPENDIN V

Plate 4 Azalea *Rose Greeley' - Treatment Effects, August 1993

Os + 8-9m  Os + 12-14 Sp Os + 12-14 A Os 16-18m
3 ke/mi? 4 kg/m 5 ke/my? 6 kerm?

3 ke/m? 4 ko/m 3 ke/m?
Osmocote Plus 1214 months Auttimn

4 Kke/m! 5 ke & kpan?
Osmocote 16-18 months
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APPENDIN V

Plate 5 Pieris “Forest Flame' - Rooted Cuttings
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APPENDIX V

Plate 6 Pieris ‘Forest Flame® - Growth Scores

Rooted Cuttings
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Plate 7 Pieris “Forest Flame® - Growth Scores

Micropropagated Plugs
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Plate 8 Clacagnus pungens “Macufata’
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Plate 9 Elaeaenus pringeny “Maculafa’
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APPENDIX V

Plate 10 Elaeagnus pungens ~Maculata® - Treatment Effects. August 1993

Ficote 140 TE ~ Ficote 180 TE Ficote 270 TE  Ficote 360 TE
3 kg/m? 4 kg/m! 4 kg/m? 7 kg/m*

4 kg/m”? 3 kg/m 6 kg/m?
Ficote 270 TE

5 kg/m' 6 kp/m! 7 ham
Ficote 3640 TF



APPENDIX V

Plate I Elaeagnus pungens “Maculata® - Treatment Effects. August 1993

Os = 8-%9m Os + 12-14 Sp Os + 12-14 A Os 16-18 m
4 kg/m? 4 kg/m? 5 kg/m? 7 kg/m?

4 ke/m? 3 kp/m! 6 ke
Osmocote Plus 12-14 months Autumn
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APPENDIX VII Contract

Ccontract between HRI (hereinafter called the "Contracteor') and
+he Horticultural Development Council (hereinafter called the
neouncil?) for research/development project.

1.

TITLE OF PROJECT Contract No: HNS43
Centract date: 20.12.93

CONTAINER GROWN NURSERY STOCK: INVESTIGATION OF USE OF
CONTROLLED RELEASE FERTILIZERS UNDER PROTECTION

BACKGROUND AND COMMERCIAL OBJECTIVE

With UK container production kased largely on the use of
controlled release fertilizers (CRF) 1t 1s important to
evaluate the use of different products/formulations
available over season, under different growing cenditiens
and across the range of speclies Tresponse groups Jgrown.
Investigation of plant response to CRF's formed an
important component of the Efford programme up until 1987
when MAFF funding was reduced and finally withdrawn. Since
then further developments in CRF formulaticns have occurred
and need to be investigated, including the new range ctf
Ficote TE and Osmocote Plus materials, and in particular
for high value/sensitive species grown under protection
where information on thelr use 1is limited. PFroduction
under protectiocn has increased rapidly over the past 5
years with an estimated 200 ha of container HNS under
protection for all or part of their productien cycle. The
principal species grown under protection for long periods
of time include high value, slow growing species which also
tend to be salt sensitive and =sasily stressed by high
nutrient availability. Sudden release of nutrients due to
high temperatures can be extremely damaging. Consequently
the longer term release formulations of CRF are seen as a
safer option for use under protection, while still
providing sufficilent nutrients to sustain gquality growth
over the season. The development of even longer term
formulations such as Ficote TE 270 and 360 may offer the
opportunity of a 2 year release material for species kept
in the same container over that period of time, thus
avoiding the need for liguid feseding in the second season.
Fiscons plc are willing to sponsor the inclusion of the
Ficote TE 270 and 360 in the work prior to their market
launch in 199%92.

POTENTIAL FINANCIAL BENEFIT TO THE INDUSTRY

There 18 potential for reduced labour input 1f a
formulation of fertilizer can provide both safety of use
early on in the crop life and sustain growth over the
required period without the need for liguid feeding.
Matching the 'best' formulation for the growing conditicns
and species involved will offer the opportunity for
improving and maintaining gquality not only during
production but also have a carry-over effect into shelf-
life.

SCIENTIFIC/TECHNICAL TARGET CF THE WORK
To compare the performance of the Ficote TE and Osmocote

Plus range of CRF's across a representative range of HNS
species under protection.
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APPENDIX VII

5. CLOSELY RELATED WORK - COMPLETED OR IR PROGRESS
R SRR LH aN TW 8 USiE oF
Wwould follow-on from the MAFF funded programme cfm=eR¥
cﬁgkgf—HNS sereerdzmy at Efford between 1976-1987. This earlier work
/ was outdoors and the newer range of CRF formulations were
wa notfavallable. This work builds on the preliminary results
which were obtained in the earlier HDC-funded work on
controlled release fertiliser screening (part of HN528).

6. DESCRIPTION CF THE WORK

Liners or plugs of Pieris 'Forest Flame',kK and liners of
Azalea 'Rose Greeley' and Elaeagnus pungens 'Maculata'
would be potted on into 3 litre containers in elther autumn
1991 or Spring 1992 and grown on drained sand beds with
capillary irrigation under a multibay polynet structure.

Growing media : 100% Irish medium sphagnum peat

Base dressings : CRF as appropriate plus Magnesian lime
at 1.0 kg/m'. The mixes with Osmocote
15-18 month incorporatad will also need
the addition of ©¢.3 kg/m Fritted trace
element WM 255.

Fertilizer treatments : (Rates discussed with each
fertilizer company}

Pieris, Azalea Elaeagnus
kg /m’ ke fra?
1 Ficote 140 TE 1 2 0*
2 Ficote 140 TE 2 3
3 Ficote 140 TE 3 4
4 Ficote 180 TE 2 3 o~
5 Ficote 180 TE 3 4
3] Ficote 180 TE 4 5
7 Ficote 270 TE 3 4 =
8 Ficete 270 TE 4 S
9 Ficote 270 TE 5 <]
10 fFicote 36G TE 4 5 *
11 Ficote 360 TE 5 <]
12 Ficote 360 TE ) 7
13 Osmocote Plug, 8-% month 1 2
14 Osmocote Plus, 8-9 month 2 = 3
15 Osmacota Plug, 8-9 month 3 4 0
16 Osmocote Plus, 12-14 month, Spring 2 3
17 Osmocote Plus, 12-14 month, Spring 3 = 4
18 Osmocote Plus, 12~14 month, Spring 4 5
19 Oamocote Plus, 12-14 month, Autumn 3= 4
20 Oamocote Plus, 12-14 month, Autumn 4 5%
21 Osmocote Plus, 12-14 month, Autumn 5 3
22 Osmocote 16~18 month 4 = 7
23 Osmocote 16-18 month 5 g =
24 Osmocote 16-18 maonth 6 9
* Manufacturer's recommended rate. (Ficote TE 270 and 360

recommendat Long not yet known)
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APPENDIX VII

Design : Randomised block with three replicates
within each species.

Assessments 1. Visual score of growth and quality
Spring and autumn 1n 1992 and 1993.

2. Growing media analysis at potting and
September 1992. {Analyses to be done
by ADAS)

3. Growing media temperature measurements.
Temperature data loggers set up to
monitor throughout the trial.

The data will be analyzed to provide information on the
effect of the rate cof application and formulation of
fertilizer for each species relative to growth and quality
produced and the underlying causes of the responses
observed. conclusions will also be drawn on the useful
longevity of different CRF's for different types of
production schedule.

COMMENCEMENT DATE AND DURATION

Start date 01.08.91; duration 2% yvears. The experimental
work will be completed by October/November 1993 and the
final report will be produced by March 19%4.

S"TAFF RESPONSIBILITIES

Project Leader: Miss M Scott
Other staff: Mr B Burbridge and Dr Liz Davies

LCCATION

Efford
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Contract No: HN543

TERMS AND CONDITIO NS

The Council's standard terms and conditions of contract shall apply.

Signed for the Contractor(s) Sigrature.. S

Posmon....@bw..ﬁ ..... Hﬂv[b AB

Signed for the Contractor(s) SIGMALUTE. .o mamnsmeee e rmes
TREiTe T, TUUUTRUUUDRIRURPRPPRRRPI RS
DB ooicareenns L EALELIEEEE R
\.
Signed for the Council Signature............ Wﬁm@{\/\ .........
Posit CHIEF EXECUTIVE
OGTOM. -+ svensise s aaan e s
Date. ..o Uf'lqlf" e

86



COMMERCIAL « [N CONFIDENCE

APPENDIX 11
Growth Records

Table 14 Elaeagnus pungens ‘Maculata’ - November 1992

{figures are a mean of 18 plants less dead plants)

Treatments Size Colour Vigour FoDead % Root
Score Score Score Cover
Code Fertilizer Rate (1-5) (1-2) (1-5)
(kg/m?) S=iargest 2= darkest S=most
green vigOrous

1 Ficote 140 TE 2 3.06 1.28 3.17 0 16.72
2 Ficote 140 TE 3 3.06 1.39 2.90 6 22.28
3 Ficote 140 TE 4 2.51 1.26 3.27 it £5.36
4  Ticote 180 TE 3 2.56 .28 2.94 0 15.94
5 Ficote 180 TE 4 2.83 1.75 31l 17 15.83
6  Ficote I8¢ TE 5 2.56 1.50 2.72 0 1H6l
7  Ficote 270 TE 4 3.17 1.36 3.56 0 2111
8§ Ficote 270 TE 5 2.82 l.62 3.24 6 17.00
9  Ticote 270 TE 6 2.68 1.54 3.37 6 15.83
10 Ficote 360 TE 8 2.91 .48 2.86 & 13.68
11 Ficote 360 TE o 2.8% 1.72 3.06 0 14.17
12 Ficote 360 TE 7 3.00 1.50 3.50 0 15.56
13 Os. Plus 8-9 2 2.89 1.56 3.33 0 15.39
14 Os. Plus 8-9 3 2.98 1.20 3.49 33 20.09
15 Os. Plus 8-9 4 3.09 1.51 2.93 28 11.78
i6  Os. Plas 12-14 Sp. 3 3.16 1.64 3.66 0 15.72
17 ©Os. Plus 12-14 Sp. 4 3.22 1.6l 3.6! 0 18.89
18  ©Os. Plus 12-14 Sp. 5 3.39 1.17 3.67 0 16.44
19 Os. Plus 12-14 At 4 3.0t 1.39 3.23 0 13.50
20 Os. Plus 12-14 At. 8 3.0t 1.30 3.27 6 17.56
21 Os. Plus 12-14 At 0 3.00 1.39 3.22 0 14.44
22 Os. 16-18 7 1.92 1.00 2.08 44 7.08
23 Os. 16-18 8 275 1.43 2.9G 39 14.50
24 Os. 16-18 9 3.00 1.50 3.42 67 22.50
d.f. =45 SED = + 0.355 0.210 0.377 4.514
LSD(3%) = & 0.717 0.425 0.762 9,122
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APPENDIX 1
Growth Records

Table 15 Elaeagnus pungens ‘Maculata’ - May 1993

(figures are a mean of 18 plants less dead plants)

Treatments Size Colour %PDead Fiush
Score Score Score
Code Fertilizer Rate (1-5) (1-2) (1-5)
(kg/m’) F=Iargest 2 = darkest 5=most advanced
green fiush
1 Ficote 140 TE 2 3.50 2.0 0 3.22
2 Ficote 140 TE 3 3.64 1.9 6 3.96
3 Ticote 140 TE 4 3.53 2.0 i 4.40
4  TFicote 180 TE 3 3.31 2.0 5] 3.93
5 Ficote 180 TE 4 3,17 2.0 17 3.89
6  TFicote 180 TE 5 3,28 2.0 0 4.33
7 Ficote 270 TE 4 3.61 2.G 0 3.67
8 Ficote 270 TE 5 3.48 2.0 6 4.29
Ficote 270 TE 6 3.52 2.0 6 3.60
10 Ficote 360 T 3 3.50 2.0 6 3.78
{1 Ficote 360 TE 6 3.44 2.0 0 4.22
12 Ficote 360 TE 7 3.72 2.0 0 3.89
13 Os. Plus 8-9 2 3.39 1.9 0 3.89
14 Qs. Plus 8-9 3 3.41 2.0 33 3.97
15  Os. Plus 8-9 4 3.73 2.6 28 4.24
16 Os. Plus i2-14 Sp. 3 3.54 2.0 & 3.38
17  Os. Plus 12-14 Sp. 4 3.72 1. ¥ 4.00
18  Os. Plus 12-14 Sp. 5 3.89 2.0 G 3.44
19  Os. Plus 12-14 At. 4 3,78 2.0 O 3.78
20 Os. Plus 12-14 At. 5 3.58 2.0 6 4.38
21 Os. Plus 12-14 At. 6 3.67 2.0 0 3.89
22 Os. 16-18 7 2.22 2.0 61 3.67
23 Os. 16-18 8 2.77 2.0 50 4,53
24 Os. 16-18 9 311 2.0 72 4.56
d.f. =45  SED = + 0.308 0.268 0.504
LED(5%) = + 0.622 0.542 1.019
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APPENDIX II

Table 16

Flaeagnus pungens ‘Maculata’ - October 1993

UM MERCTIAL

Growth Records

I CONTFIDENCE

{figures are a mean of 1§ plants less dead plants)

Treatments Size Colour % Dead %Root Flower
Score Score Cover Score

Code Fertilizer Rate (1-5) (1-5) I =flowering

. {kg/m") 5= largest 5=darkest green 0=no [lowering

1  Ficote 140 TE 2 2.00 2.22 0 46,1 0.33
2 Ficote 140 TE 3 1.89 2.04 6 29.2 0.36
3  Ficote 140 TE 4 2.69 311 Il 49 8 0.07
4  Ficote 180 TE 3 2.14 2.16 6 42.7 .39
5 Ticote 180 TE 4 1.89 2.1 17 44 4 0.33
6 Ficote 180 TE 5 2.76 3.98 6 422 .22
7  Ficote 270 TE 4 3.00 3.00 0 55.0 0.44
8  Ficote 270 TE 5 2.77 3.22 6 49 4 0.07
9  Ficote 270 TE 6 2.40 3.49 6 41.4 0.12
16 Ficote 360 TE 5 2.72 3.40 ) 45 4 0.40
11 Ficote 360 TE 6 3.7 2.78 0 38.6 0.22
12 Ficote 360 TE 7 3.33 4,11 0 47.5 0.33
13 Os. Plus 8-9 2 2.22 2.07 0 47.8 0.50
14  Os. Plos 8-9 3 2.86 2.93 33 433 0.45
15  Os. Plus 8-9 4 2.64 2.73 28 48.0 0.8C
16  Os. Plus 12-14 Sp. 3 2,17 3.00 6 399 0.43
17 Os. Plus 12-14 Sp. 4 2.44 311 0 64.2 0.33
1§  Os. Plus 12-14 Sp. 5 3.28 2.89 0 55.6 0.50
19 Os. Plus 12-14 At. 4 2.61 3.00 0 48.1 (.30
200 Os. Plus 12-14 At. 3 2.83 3.51 o 54.5 (.32
21 Os. Plus 12-14 At 6 2.8G 3.78 0 51.9 .33
22 Os. 16-18 7 .22 3.67 ol 39.4 0.11
23 Os. 16-18 8 1.70 3.93 30 44.0 0.07
24 Os. 16-18 9 2.11 3.00 72 46.7 0.33

d.f. =453 SED = + 0.540 0,445 1173 0,283

LSD{(3%) = + 1.092 0.899 23.71 (.573
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APPENDIX IV

COMMERCIAL

PN UOINTTIDESNCE

Media Analyses - Available

At Potting (6 August 1991)

{samples frozen until analysed February 1992)

Table 17 Azalea ‘Rose Greeley’ and Pieris *Forest ¥Flame’
Treatments pH P K Mg Cond. NO, NH,
(mg/h) (mg/1) {mg/1) {ps) {mg/l) {mg/1)
Code Fertilizer Rate
(kg/m”)

1 Ficote 140 TE i 4.0 5 18 () 9 (1) 98 ({0) 334(2) 24 (1)
2 Ficote 140 TE 2 4.0 8 (2) 18 () L (2) 130 () 54 (3} 34 (D)
3 Ticote 140 TE 3 4.1 3 6 5(0) 58 () 14 {0 9
4  Ficote 180 TE 2 4.1 3 () 6 (0 4 {0 68 () 18 (1 10 (0)
5  TFicote 180 TE 3 4.0 3 (0) 6 6 (1) 39 (1 16 (D FL (D
6  Ficote 180 TE 4 4.0 3 (0) 6Oy 6 (1) 82 (O 24 (1) 15 (0)
7  Ficote 270 TE 3 3.9 14 (3 36 () 6 (3 204 (D) 91 (4 63 (2)
§ Ticote 270 TE 4 3.9 14 (3) 36(1y 223y 209 78 (3} 37 (23
9  Ficote 270 TE 5 3.8 21 (4) 54 (2) 193y 269 (1) 126 (4) &8 ()
10 Ficote 360 TE 4 3.9 3 (L) 12 () 13 (D 112 (0) 43 (2} 32 (1}
i1  Ficote 360 TE 5 3.9 6 (1) 1200y 10(L 101 ©) 35 (2) 27 (1)
12 Ficote 360 TE 6 3.8 35 (5) 90 (2) 33 4y 4023y 203 (6) 175 (4)
i3 Os. Plus 8-9 i 3.9 33 (5) 34 (2) 22 3y 200 (D) 69 (3) 62 ()
4 Os. Plus 8-9 2 3.9 83 (8) 180 {4y 42 (%) 478 (3) 181 (3) 188 (4)
15 Os. Plus 8-9 3 3.9 68 (7) 162 (3) 42 (5% 480 (3) 182 (5) 183 (4}
16  Os. Plus 12-14 Sp. 2 3.9 36 (5) 60 (2) 24 (33 257 (1) 89 (4) 76 (2}
17 Os. Plus 12-14 Sp. 3 3.9 42 (6) 72{2y 253y 280(D) 1014 88 (2)
18  Os. Plus 12-14 Sp. 4 3.9 90 (8) 192 (4)  42(5) 543 (&  235¢6) 173 (4)
19 Os. Plus 12-14 At. 3 39 27@) 542 20 (3)  250(1) 944 TR
20 Os. Plus 12-14 At. 4 3.8 50 (68} 120 (3 31 (4 418 (3) 184 (S) 171 (4
21 Os. Plus 12-14 At. 5 37 41 (6) 96 (2) 27 (4) 380 (2) 160 (5) 150 (3)
22 (Os. 16-18 4 3.7 83 (%) 108 (3) 30 (4) 461 (3) 149 (5) 203 (5)
23 Os. 16-18 ] 3.7 96 (8) 96 {2y 334y 470D 158 (3 215 (5
24 Os. 16-18 6 40 140 @) 156 (3 45(5) 690 (5)  245(6) 347 (5)
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APPENDIX IV

IN CONPIDENCE

Media Analyses - Available

At Potting (6 August 1991)

(samples frozen untii analysed February 1992)

Table 18 Elaeagnus pungens ‘Maculata’
Treatments pH P K Mg Cond. NO, NH,
(mg/i} (mg/1} {mg/D {us) (mg/l) {mg/h
Code Fertilizer Rate
(kg/m’)

{ Ficote 140 TE 2 3.7 15 (3) 48 (1} 23 (3 259 (D) 131 (%) 87 (2)
2 Ticote 140 TE 3 3.8 12 (3) 30 (b 17 (3) 190 (1) 93 (4) 58 (2)
3 Ficote 140 T 4 3.7 15 (% 48 (1} 24 (3) 253 (1) 126 () 81 (2)
4 Ficote 180 TE 3 3.8 3(0) 12 (0 G(H 92 () 42 () 21 ()
5  Ticote 180 TIE 4 3.8 4 (3) 48 (1} 18 (3 225 () 113 (4 72 (2)
&  TYicote 180 TE 5 3.7 14 (3) 54 (23 18 (3) 245 (1) 119 4 78 (2)
7 Ficote 270 TE 4 3.8 8(2) 24 {0}y 16 (3) 173 (1) 73 (3) 30D
8  TFicote 270 TE 5 3.8 9 {2y 24 (M 16 (3) 170 (13 793 50 (D)
9 Ficote 276 TE G 3.8 153 48 (1) 20 (3) 250 (1) 126 {4) 88 (2)
10 Ficote 360 TE 5 3.8 G {2} 30 (D 18 (3) 174 (1 87 (4) 52 ()
i1 Ficote 360 TE 6 38 3(2) E8 () 19 (3) 135 (O 55 (3) 38 (1)
{2 Ticote 360 TE 7 4.0 12 (3) 36 (1) 30 (4) 208 (D) 102 (4) 68 (2)
13 Os. Plus 8-9 2 3.9 30 (5) 78 (23 35 (4) 248 (D 105 (4) 82 (2)
14 Os. Plus 8-9 3 39 75 (1) 180 (4 54 (&) 490 (3 219 (®) 176 (4)
15 Os, Plus 8-9 4 4.0 L9 288 (3) 6G(6) 7206y 325Ny 279 (%)
16 Os. Plus 12-14 Sp. 3 3.9 56 (7) 102 (3) 37 (5) 319 (2 138 (5) 116 (3)
17  Os. Plus 12-14 Sp. 4 3.9 63 (1 156 (3) 30 (4) 436 (3) 202 (6) 158 (4)
18  Os. Plus 12-14 Sp. 5 3.9 60 {7 138 (3) 26 (4) 386 (2) 169 (5) 145 (3)
19  Os. Plus 12-14 At. 4 3.8 26 (4) 54 (2 18 (3) 260 (D 117 (4) 81 (2)
20 Os. Plus 12-14 At. 5 3.9 30 (5) 84 (2} 26 (4) 340 (2) 155 {5) 126 (3)
21 Os. Plus 12-14 At. 6 3.8 36 (5) 84 (2} 28 (4) 351 (2 158 (5) 128 (3)
22 Os. 16-18 7 38 02 174 {3y 533 (6 6095y 2086y 257 (5)
23 Os. 16-18 8 3.8 152(9) 162 (3y 48 (5) 670 (5)  233(6)  335(5)
24 Os. 16-18 9 ) [65 () 246 (4) 87 (7} 908 (7} 287 {6) 436 (3)
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