A REPORT TO THE HORTICULTURAL DEVELOPMENT COUNCIL
18 LAVANT STREET, PETERSFIELD, HANTS, GU32 3EW

EVALUATION OF FUNGICIDES APPLIED
AS SEED TREATMENTS, HV SPRAYS
OR GRANULES FOR THE CONTROL
OF CAVITY SPOT IN SUSCEPTIBLE
AND TOLERANT CARROT CULTIVARS



Project Number:

Project Title:

Project Leader:

Location of Project:

Project Co-ordinator:

Report Date:

Date Project Commenced:

Key Woxrds:

FINAL REPORT

FV5b

Evaluation of fungicides applied as seed

treatments, HV sprays or granules for the
control of cavity spot in susceptible and
tolerant carrot cultivars.

Dr G M McPherson

Horticulture Research International
Stockbridge House

Cawood

Selby

North Yorkshire

Y08 0TZ

Tal: Q0757 268275
Fax: 0757 268996

Mr A Prestt
January 1895
1/4/90

cavity spot, pythium, carrot, fungicides



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 cobtained.

Signature ..{gfﬁi ................... Dr G M McPherson

Project Leader

Date . ..q/ / ..........
Report authorised by’égg;g;j;z ......................

{signature)

Dr I R Crute
Head of Plant
Pathology

HRI Wellesbourne
Warwick

CV35 9EF

-----------------



Contents

Reilevance to Growers and Practical Application

Introduction

Materials and Methods
Sites
Trial Design
Cultivars
Fungicide Treatments
Fungicide Application
Emergence Counts
In Crop Monitoring
Disease Assessments
Yield Assessments
Crop Diaries
Cultural Details
Statistical Analysis

Results

Discussion

Conclusions

Acknowledgements

Storage of Data

Appendix I: Cultural Details

Appendix 1I: References

Page
5-6
7-9

10-15

16-78
79-81
82-83
84
85
86-91

92-94



Evaluation of fungicides applied as seed treatments, HV sprays or

granules for the control of cavity spot in susceptible and tolerant
carrot cultivars.

Relevance to CGrowers and Practical Application

A three year trials programme on two sites (HRI Stockbridge House
and ADAS Arthur Rickwood) evaluated the effectiveness of metalaxyl
based seed treatments, high volume sprays or granule applications
of metalaxyl at various rates and timings and in a range of
combination treatments on two carrot cultivars with contrasting

resistance ratings against cavity spot.

Disease levels were variable during the three year programme. In
1990/91 cavity spot occurred at negligible levels whereas in
1991/92 and 1982/93 levels were much higher and valuable
information was gained regarding the relative effectiveness of the

treatments included in the programme.

The most striking effect throughout the trial period was between
the cultivars chosen in the study. Disease levels in the cv. Nanco
(provisional NIAB rating 2) were consistently higher in 1991/92 and
1992/93 whereas the ¢v. Nandor (provisional NIAB rating 6) were
significantly lower. The reduction in disease incidence due to the
variety was greater in both years than that achieved with the
commercial application of Fubol 58WP (12 kg/ha) on the susceptible
cultivar Nanco.

Disease control with metalaxyl was relatively poor in this trials
series even using the standard 'commercial' treatment of 12 kg
product/ha within six weeks of drilling. A satisfactory
explanation for this reduced effectiveness has not been found

though various hypotheses are proposed.

Metalaxyl applied to the seed at significantly higher rates than on
the commercially available Polycote Prime treatment was not

phytotoxic and at one site gave control of cavity spot eguivalent



to the commercial field application. At other sites the seed
treatments were less effective. An explanation for this wvariable
control is suggested.

Metalaxyl applied as a granular formulation (A5529C), omitting the
mancozeb component of Fubol 58WP, was as effective as the current
commercial recommendation of Fubol 58WP in this trials programme
and provides further evidence that the dithiocarbamate component in
the commercial formulated mixture is unneccessary. It is
anticipated that the granular formulation (AS529C) will replace
Fubol 58BWP as the primary commercial product for cavity spot
control in the future.

Finally, in a bid to determine whether cavity spot continues to
develop during the overwintering phase, the number of cavity spot
lesions on each root was counted for the first time alongside the
standard NIAB 0-5 assessment for incidence and severity. By
counting lesions in the autumn and again the following spring, it
was possible to determine whether new lesions had occurred or
whether existing lesions had merely enlarged. On the basis of the
results obtained, whilst not conclusive, it is suggested that the
observed increase in cavity spot reported in commercial crops

overwinter is due to existing lesions enlarging not new infections.



Introduction

Cavity spot, caused primarily by the soil-borne fungus Pythium
violae, remains the most important disease of carrot crops in the
UK.

Fubol 58WP containing metalaxyl and mancozeb is used widely
throughout the industry and has provided a very effective control
measure for almost ten years. When the product was first used for
cavity spot control it proved to be remarkably effective, a single
application shortly after drilling giving ca. 100% control (mineral
soils) even in crops overwintered and harvested in March-April the
following year (McPherson, 1991).

Whilst this level of control is still occasionally achieved it is
widely recognised that, more generally, the effectiveness of the
treatment has deteriorated and cavity spot suppression of around
50%-75% is now more commonplace. The precise reason for the
declining performance of the product is uncertain. Metalaxyl
resistance in populations of P. vioclae has not been detected though
this cannot be ruled out entirely. Enhanced degradation of
metalaxyl has been demonstrated in some soils though no specific
study on the carrot crop has been undertaken to determine whether
this is the primary cause of the relatively poor response of the
product. Rainfall pétterns have been high in some seasons and as
metalaxyl is a particularly mobile molecule, it may simply have
been leached out from the region of the soil profile where it is
required to exert an effect during the critical period of Pythium
activity.

The mancozeb component in the formulated product plays little or no
part in the control of P. violae but has been demonstrated to
adversely affect other beneficial organisms in the soil

(White et al., 1992). The destruction of natural antagonists in
the so0il with continued use of the product may enhance the activity
of P. violae thereby putting greater pressure on the fungicide

metalaxyl to provide effective control. Also, whilst P. violae is



the primary incitant of cavity spot, other species, notably P.
sulcatum, have been demonstrated to cause similar symptoms in some
situations (Lyons & White, 1992). This latter fungus does not
respond to metalaxyl treatment and therefore perhaps at those sites
where cavity spot persists following metalaxyl treatment Pythium
species other than P. violae may be responsible for the symptoms.

Previous investigations have indicated that carrot cultivars differ
in their relative susceptibility to cavity spot (Sweet et al.,
1986). If resistance/tolerance to cavity spot is available it
could be waluable in an integrated approach to disease control. It
is possible that fungicide use could be significantly reduced where
cultivars with a high level of tolerance to Pythium infection are

grown. Further information is required in this respect.

It is frequently claimed that cavity spot increases overwinter and
yet fungicide programmes applied prior to strawing down have
generally been ineffective.

Previous HDC funded studies on cavity spot have assessed cavity
spot on a NIAB severity score which unfortunately cannot
discriminate between enlargement of existing lesions, perhaps as a
result of secondary colonisation, and new lesion formulation. 1In
this trials series the crops were again assessed before and after
overwintering but, in addition to the NIAB assessment, the lesion

numbers on each root were also counted at each harvest.



The primary aims of this investigation were therefore:

* to identify whether varieties differed in their susceptibility
to cavity spot;

* to determine the ongoing effectiveness of metalaxyl for cavity
gpot control either as an overall field application or at

reduced rates in band treatments;

* to evaluate a granular formulation of metalaxyl, omitting the
mancozeb component of Fubol 58WP to determine whether

effective control can be maintained;

* to evaluate variocous rates and methods of appliéation of

metalaxyl granules to optimise their performance;

* to investigate whether metalaxyl applied as a seed treatment

can effectively suppress cavity spot;

* to determine whether new infections occur overwinter or
whether the perceived increase is due to an enlargement of
existing lesions due to secondary colonisation by other fungi
and bacteria.



Materials and Methods
Sites

The trials were located at HRI Stockbridge House and at ADAS Arthur
Rickwood.

Soil Types

The trials at Stockbridge House were on a medium sandy loam whereas
those at Arthur Rickwocod were on an organic 'fen' peat (25-35%
organic matter).

Trial Design

Trials at both sites in each year were fully replicated with two
varieties ® 12 treatments (13 in 1892/93) with four replicate
blocks in a factorial design. Seed were drilled on a bed system
with either two or four rows to obtain a plant stand appreoaching
120 plants/m* for the pre-pack market. Plot size varied between
trials but was not less than 10 m’ in each year.

Cultivars

The cvs Nanco (NIAB rating 2) and Nandor (NIAB rating 6) were used
at both sites in each year of the study.

10



Fungicide Treatments

*13.

Rovral/thiram SD only.
Polycote Prime SD only.
Experimental’ Seed Treatment 1 only.
Experimental’ Seed Treatment 2 only.

Fubol 5BWP at 12 kg product/500 1 water/treated ha
applied overall immediately post-drilling.

Fubol 58WP at 12 kg product/500 1 water/treated ha
applied as a 15 cm (6") band application immediately
post-drilling.

Fubol 58WP at 12 kg product/500 1 water/treated ha
applied as a 7 cm (3") band application immediately post-
drilling.

Experimental Seed Treatment 1 + Fubol 58WP at 3 kg
product/500 1 water/ha 6 weeks post-drilling applied as a
band application {3").

Experimental Seed Treatment 2 + Fubol 58WP at 3 kg
product/500 1 water/ha 6 weeks post-drilling applied as a
band application (37").

5% metalaxyl (AB529 C} at 25 kg product/ha applied prior
to drilling by incorporation into the top 2-5 cm of soil.

5% metalaxyl (A5529 C) applied at 10 kg product/ha at
drilling down the row.

5% metalaxyl (A5529 C) applied at 5 kg product/ha at
drilling down the row.

5% metalaxyl (A5529 C) applied at 25 kg product/treated
ha applied as a 15 cm band prior to drilling by
incorporating in the top 2-5 cm soil.

“ Rovral/thiram seed treatment used.

' Seed treatments, carried out by Seedcote Systems, Thetford,
Norfolk aimed to achieve increased metalaxyl loading on the seed of
5 and 10 times as compared with Polycote Prime. However,
subsequent determination revealed significantly higher loadings of
15 and 30 times that of Polycote Prime. Other components of the
Polycote Prime seed treatment were unchanged.

*1992/93 season only.
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Fungicide Application

High volume fungicide applications were made using an Oxford
Precision sprayer modified to operate with compressed air at
Stockbridge House and with a Knapsack sprayer (Cooper Peglar:
CrP15/CP20) at Arthur Rickwood, the boom widths modified to cater
for the various band or whole plot applications. Granule
applications in Treatments 10 and 13 were made by hand using pepper
pot shakers to evenly distribute the granules over the plot prior
to incorporation. The granules were subsequently incorporated up
to a depth of 2-3 cm by raking over the plot surface. In
Treatments 11 and 12 the granules were applied down the row using
an Oyjard drill cone seeder, which allows a known guantity of seed
to be applied evenly along each row.' The correct quantity of
granules/row was emptied into each of the four cone seed hoppers
and released into the segments. This was then repeated with the
seed before drilling each plot. This technique allowed both seed
and granule to be applied accurately and uniformly. Seed

treatments were carried out by Seedcote Systems, Thetford, Norfolk.

Emergence Counts

Emergence counts were carried out from 100% emergence by randomly
selecting either 2 or 4 x 1/2 m row lengths and counting the
individual seedlings.

In Crop Monitoring

Regular samples of carrots were taken from the trials from the
pencil stage onwards to monitor the development of cavity spot and

to predict the appropriate harvest date for disease assessments.
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Disease Assessments

Two harvests were conducted at each site in each year, one in
November prior to strawing down for winter, the other after
overwintering in March. A measured plot length (0.5-1.0 m) was
harvested and a random 50 or 100 root sample assessed for cavity
gspot using the NIAB scale of severity (Sweet et al., 1986). In
addition at each assessment date the lesion number/root were
counted.

Yield Assessments

The crop yield was determined at the first harvest in the autumn
only. This comprised total or marketable yield from a given plot
area (a minimum of 2 m plot length).

13



Crop Diaries

HRI Stockbridge House

1990/91 1991/92 1992/93
Soil applied granule 17 May 9 May 11 May
application (T10-13)
Drilling 17 May 9 May 11 May
Application of Fubol 23 May 16 May 12 May
58WP (T5-7)
Application of Fubol 26 Jun 26 Jun 22 Jun
58WP (T8-9)
Autumn assessment 7 Nov 21 Nov 11 Nov
Strawed down 16 Nov 24 Nov 14 Nov
Spring assessment i8 Mar 10 Mar 9 Mar
{overwintered)
ADAS Arthur Rickwood

1990/91 1991/92 1992,/93
Soil applied granule 14 May 14 May 14 May
application (T10-13)
Drilling 14 May 14 May 14 May
Application of Fubol. 17 May 17 May 14 May
58BWP (T5-7)
Application of Fubol 3 Jul 28 Jun 13 Jul
58WP (TB-9)
Autumn assessment 7 Nov 25 Nov 23 Nov
Strawed down 16 Nov 28 Nov 30 Nov
Spring assessment 12 Mar 18 Mar 10 Mar

{overwintered)
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Cultural Details

All crops were maintained to a good commercial standard by agronomy
personnel at the two sites. A range of herbicides and insecticides
were applied as necessary to maintain effective weed and pest

control respectively and to provide an adequate yield. Details are
provided in Appendix I. No fungicides, other than the experimental

treatments listed were applied to the trials.

Statistical Analvsis

All data were subjected to an analysis of variance in collaboration
with HRI, Biometrics Department. Where appropriate the variates
were analysed after transformation to improve the homogeniety of
variances. Different transformations eg log.,, square root and

angular transformations were conducted as necessary.
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Results

Emergence Counts

None of the treatments had a consistent significant effect on
seedling emergence in this trials serjes (Tables 1, 11, 21, 31, 41
and 51), though at ADAS, Arthur Rickwood in 1992/93 emergence was
impaired slightly following the high rate of metalaxyl applied to
the seed and the high dose of metalaxyl granules (A55238C) applied
overall. The only consistent significant effect was between the
two cultivars evaluated where large differences in emergence
occurred. In most trials Nanco had a higher emergence than Nandor
though at ADAS, Arthur Rickwood in 1990/91 the reverse occurred.

Cultivars

The choice of cultivar provided the most striking contrast
throughout the three years of this study. Nanco, with a
provisional NIAB rating of 2, had a significantly higher incidence
and severity of cavity spot than the cv. Nandor with a NIAB
provisional rating of 6, in all sizx trials conducted in this study
(Tables 2~5, 12-15, 22-25, 32-35, 42-45 and 52-55). In most vyears
the yield from the cv. Nanco was significantly higher than Nandor
(except SH in 1990/91), though the percentage of marketable roots
was significantly reduced due to the high level of cavity spot in
this seemingly susceptible cultivar, particularly in the latter
vears of the study (Tables 8-9, 18-19, 28-29, 38-39, 48-49 and
58-59).

Disease Indicidence

In 1991/92 and 1992/93 a moderate to high incidence of cavity spot
was recorded {(Tables 22, 32, 42 and 52). On the susceptible
cultivar Nanco infection levels at the first bharvest ranged from
30-92% roots affected (SH:1991/92 77%; AR: 1991/92 30%; SH:1992/83
92% and AR:1992/93 56%). Following overwintering the percentage
roots affected by cavity spot was lower (Tables 23, 33, 43 and 53)
at three of the four trial sites (SH:1991/92 62%; AR:1991/G2 44%;
SH:1992/93 78% and AR:1992/93 51%). Only at ADAS, Arthur Rickwood

16



in 1991/92 {Tables 32 and 33) was a higher incidence of infection
noted (from 30 to 44%) and it is doubtful if this was a significant
effect.

Treatment with the standard fungicide, Fubol 58WP, as a control in
this trials series provided only a moderate suppression of the
disease and provides further evidence that the performance of this
treatment is deteriorating.

Seed treatment with Polycote Prime had a slight effect in reducing
the incidence and severity of cavity spot in some trials but
clearly cannot be relied upon for the control of this serious
disease. However, application of the same seed treatment but with
a significantly increased metalaxyl loading (see Materials and
Methods) provided effective control of cavity spot, equivalent to
that achieved with the standard commercial application of Fubol
58WP, but in some trials only (Tables 22-23 and 32). At HRI,
Stockbridge House in 1991/92 the higher application of the
experimental seed treatment reduced the incidence of cavity spot on
the cultivar Nanco from 76.5% to 27.0% roots affected (Table 22)
and this was directly comparable to Fubol 58WP applied at 12 kg
product/ha post-~drilling. More interestingly the control persisted
over winter (Table 23) and was marginally, though not
significantly, bette; than the overall field treatment with Fubol
58WP.

The use of band applications of Fubol 58WP has been shown in
previous trials to provide effective control particularly on
mineral soils. In this trials series the 15 cm band appeared to
give control equivalent to an overall application in most trials
whereas the performance of a narrower 7 cm band was much less
effective. The combined treatment (Treatment 9) which included an
increased metalaxyl loading on the seed followed by Fubol 58WP at
3 kg/ha in a 7 cm band 6 weeks after drilling provided the most
effective control in the trials conducted during 1991/92 {(Tables
22-23 and 32-33).

17



The experimental granule formulation of metalaxyl (A5529C) applied
either overall at 25 kg/ha, or at two reduced rates (5 and 10
kg/ha) down the row or as a 1% c¢m band application (1992/93 only)
consistently provided control equivalent to the commercial
application of Fubol 58WP. Whilst there were few significant
differences between the variocus methods of application the lower
rate (5 kg/ha) applied in the row tended to give inferior control
but at some sites only.

Disease Severity

Whilst the incidence of cavity spot, ie number or percentage of
roots affected, provides some measure of the control provided by
the various treatments the severity of infection is arguably more
important. If all the roots in a particular crop were infected
with a single small (<} mm) cavity it would result in 100% root
infection yet the crop may still be marketed. In contrast if 90%
of the roots remained healthy but the remaining roots each had a
few lesions 10% of the crop would be unmarketable. For this reason
the roots in each trial were scored for cavity spot according to a
scale of severity produced by NIAB. This not only provides a
measure of the number of root infected but more importantly
determines the severity of the infection. From this

0-5 score a disease index (0-100) was calculated; the higher the
figure the higher is.both the incidence and the severity of the
disease.

Previous studies on cavity spot have occasionally demonstrated an
increased disease index following overwintering. However, this has
always been difficult to interpret as the higher index could either
be due to an increase in size of existing lesions or more
importantly due to an increase in the number of lesions/root. For
this reason the number of lesions/root were counted in each
treatment both before and after overwintering and these results are
presented (Tables 6-7, 16~-17, 26-27, 36-37, 46-47 and 56-57).

18



Perhaps not surprisingly, both the disease index and the lesion
number/root were significantly lower in the cv. Nandor than they
were in the cv. Nanco providing further support to the provisional
NIAB rating. More interestingly, in the two years when disease
levels were moderate to high (1991/92 and 1992/93) the disease
index and, more importantly, the lesion number per root did not
increase during the overwintering phase in three out of the four
trials. At ADAS, Arthur Rickwood in 1991/92, however, the index
did increase from 12.1 to 20.7 and the lesion no./root increased
from 0.54 to 0.86.

Most of the fungicide treatments applied were effective in reducing
both the disease severity ie lesion size and the lesion number/root
and the results correlated very closely with those described for
disease incidence above.

Yield

Because cavity spot is a quality defect it is unlikely that the
total bulk yield would be affected by P. violae infection and this
wag generally the case in this trials series (Tables 10,20, 30, 40
and 50). None of the treatments significantly reduced total yield
and it is therefore reasonable to conclude therefore that none of
the appiied treatments were phytotoxic.

19
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Discussion

This trials series has provided further wvaluable insight into the
epidemiology of cavity spot in carrots. Previous studies on
fungicide timing have demonstrated that cavity spot is probably
initiated early during the seedling stage and if Fubol 58WP is
applied too late (ie 10-12 weeks after drilling) poor control
occurs. Yet, occasional reports from commercial sources have
suggested that cavity spot continues to develop during the
overwintering phase. This has led to increased pressure for
growers to apply metalaxyl much later than that currently

recommended ie pre-strawing, even though previous trials have shown
no benefit.

For the first time in this trials series not only were individual
carrots scored for their incidence and severity of cavity spot but
the actual number of lesions was counted both in the autumn and
foellowing overwintering. In three of the four trials where
significant disease developed the number of cavity spot lesions did
not increase overwinter. At one site there was an indication from
the disease index that the disease had increased during this
overwintering period. However, the average number of lesions/root
in this trial was low (<l/root) and only a marginal increase was
noted. On balance therefore, whilst not conclusive, it would
appear that any increase on cavity spot observed overwinter is more
likely to be due to an increase in size of existing lesions,
prcbably a result of colonisation by opportunist bacteria and
fungi, rather than fresh activity by P. violae.

In previous studies there has been controversy regarding the
potential benefits from the use of cavity spot tolerant cultivars
as described in the NIAB provisional listings. Two cultivars from
the NIAB resgistance scale (Nanco Z; Nandor 6) were selected in this
trials series and compared alongside each other in the six trials
reported over a three year period. Nandor consistently had fewer
cavity spot lesions than the susceptible cultivar Nanco and this
study provides positive evidence of the benefits that can be

obtained from the use of cavity spot tolerant cultivars. The
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reduction in cavity spot accorded by the cultivar Nandor was as
good, and in some cases greater, than that achieved with the full
rate of Fubcl SBWP.

Carrot growers should therefore, select cultivars carefully in
situations where the risk of cavity spot is high and only use the
more susceptible cultivars where the risk is low. By adopting this
approach it should be possible to reduce the reliance on fungicide
application significantly.

The use of Fubol 58WP according to the manufacturers label
recommendations in this trials series failed to provide the high
level of control recorded in previous studies. Metalaxyl
resistance in populations of P. violae has not been detected

(J. G. White, pers comm.) but cannot be ruled out entirely.
Enhanced degradation has been recorded in field soils with
metalaxyl though whether this accounts for the poor performance
recorded here remains open to speculation and clearly is an area

for further study.

The application of metalaxyl at high levels as a seed treatment was
very successful in some of the trials reported here whilst in
others it failed to provide adequate protection. Clearly this
method of application has potential to significantly reduce the
guantity of fungicide applied per hectare and therefore reduce the
risk of resistance or enhanced degradation. However, before such a
use could be advocated a clearer understanding of why the variable
control occurred is needed. There is, however, excellent potential
to 1link such seed treatment to the soil test for cavity spot risk
developed at HRI, Wellesbourne in the future.
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Finally, the use of a granule formulation (A5529C) of metalaxyl in
this trials series provided control equivalent to that achieved
with Fubol 58WP containing metalaxyl and mancozeb. Mancozeb has
been shown in other studies (White et al., 1992) to be detrimental
to naturally occurring populations of Pythium oligandrum, an
antagonist to other Pythium spp. including P. violae, and is
clearly not an essential component for cavity spot control. It is
hoped that the granule formulation of metalaxyl (A5529C) will gain
On-Label Approval for cavity spot in the near future.
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Conclusions

Cavity spot levels in the cultivar Nanco were consistently
higher than in the cultivar Nandor. This trials programme
confirms the benefits to be gained from tolerant cultivars and
supports the provisional NIAB ratings (Nanco 2, Nandor 6).

* In years when cavity spot incidence was moderate to high, the
incidence and severity of the disease tended not to increase
during the overwintering phase. This continues to support the
view that infection occurs early and fungicide application at,
or shortly after, drilling is likely to provide the most
effective control.

* Fubol 58WP applied according to manufacturers label
recommendations provided moderate, but variable, control of
cavity spot. It is considered that the performance of this
product is deteriorating and further investigations are needed
to determine whether metalaxyl resistance is present in
P. violae populations or whether enhanced degradation is
occurring. Alernatively, some other factor, as yet

unidentified, may be responsible.

* The application of metalaxyl to the seed in this trials
series, whilst ﬁariable, has shown that effective control can
be achieved with a high loading of the fungicide without
adverse phytotoxic effects. Clearly further studies are
required in this area as it provides an excellent opportunity
to reduce the dose of fungicide applied.

* The application of Fubol 58WP as a 15 cm band down the row
provided control equivalent to an overall treatment in most of
the trials reported here, and therefore provides a further
opportunity to reduce the quantity of product applied/ha.
Whilst not conclusive, reducing the width of the band
treatment to 7 cm tended to reduce the efficacy of the

treatment.
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Metalaxyl applied in a granular form as A5529C in this trials
series was as effective as the standard commercial treatment
with Fubol 58WP. The removal of the mancozed component, which
provides no additional benefit for the control of this
disease, should address the microbial balance allowing the
natural population of the antagonist P. oligandrum to
equilibriate. It is hoped that On-Label Approval for this
formulation will be forthcoming in the near future.
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Storage of Data

The raw data from this trials series will be held for a period of
not less than 5 years in the archive at HRI, Stockbridge House.
Access to the raw data can be made on request via the designated
archivist, Mrs § Turver.
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APPENDIX I

CULTURAL DETAILS: STOCKBRIDGE HOUSE 1990/91

Field B4

Soil Type Light textured sand loam

Cultivation

14 April Beds rotovated

16 Aprii One pass with bed Tomlin cultivator and crumbler
17 May Drilled (4 rows/bed) with Oyjard drill
Insecticides

17 May Thimet @ 17 kg/ha (carrot fly)

10 July Ambush C @ 250 m1/1120 1l/ha (cutworm)

Metasystox 55 @ 420 m1/1120 1l/ha (aphid)
Agral @ 50 ml1/1120 l1/ha {(adjuvant)

19 July Ambush C @ 250 ml1/1120 l1/ha {(cutworm)
Agral @ 50 ml/1120 1l/ha (adjuvant)

Herbicides
17 May Linuron Liguid 15 @ 3.5 1/1120 l/ha
26 June Croptex Bronze @ 3 1/1000 1l/ha
Dosaflo @ 3 1/1000 1/ha
Fertilisers
16 April 60 kg/ha N + 24 kg/ha P,0, + 100 kg/ha K,0
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CULTURAL DETAILS: STOCKBRIDGE HOUSE 1991/92

Field

Soil Type

Cultivation

9 May

Insecticides

9
8
12
2
11
26
4
21

May

July

July
September
September
September
October
Cctober

Herbicides

13

May

Fertilisers

16

April

L

Sandy loam

Trial drilled

Disyston @ 11 kg/ha (carrot fly)

Aphox @ 280 g/760 l/ha (aphid)
ml/1120 1/ha (cutworm)

Ambush @ 250
Hostathion
Hostathion
Hostathion
Hostathion
Hostathion

m® oo

Linuron 15 @

+

75 kg/ha N

1.25 1/1000
1.25 1/1000
1.25 1/1000
1.25 1/1000
1.25 1/1000

l/ha
l/ha
l/ha
1/ha
1/ha

3.5 1/500 1/ha

30 kg/ha P,0; + 125 kg/ha

87

(carrot
(carrot
{carrot
(carrot
(carrot

fly)
£flvy)
fly)
fly)
fly)

K,0



CULTURAL DETRILS: STOCKBRIDGE HOUSE 1992/93

Field
Soil Type

Cultivation

25 March
21 April
11 May

Insecticides

11 May

8 June

17 June
24 June

29 July

5 October

Herbicides

13 May
22 June

Fertilisers

2 April
27 May

Irrigation

30 July

L

Light textured sandy loam

Ploughed
Fertiliser incorporated and bedded
Drilled using Ojyard drill

Disyston @ 11 kg/ha (carrot fly)

DSM @ 420 ml/500 l/ha water (aphid)

Ambush C @ 250 ml/600 1l/ha water (cutworm)

DSM @ 420 ml/500 1l/ha water (aphid)

Birlane 24 @ 10 1/1000 1l/ha water (carrot fly)
Birlane 24 @ 10 1/1000 l/ha water (carrot fly)

Gramoxone @ 3 1/ha in 500 l/ha water
Liguid Linuron @ 4.2 l1/ha in 500 1/ha water
Dosaflo @ 5.5 1/600 1l/ha water

21 kg/ha N, 62 kg/ha P,0, + 125 kg/ha K,0

20 kg/ha N

15 mm
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CULTURAIL DETAILS: ARTHUR RICKWOOD 1990/91

Field
Soil Type

Cultivation

9 April
14 May

Insecticides

5 June
24 July
20 August
13 September
24 October

Herbicides

9 May
7 June
16 July

Trace Elements

5 June
27 June
11 June
16 July

Irrigation

30 May
26 June
26 July

L24W

Loamy peat with 25% organic matter (pH 6.4)

Beds formed with a Cultirateau
Drilled with 2 rows/bed

Aphox @ 420 ¢g/1000 1l/ha (aphid)

Birlane 24 @ 10 1/1000 1/ha (carrot fly)
Sapecron 240 EC @ 10 1/1000 l1/ha (carrot fly)
Hostathion @ 2.5 1/1000 l1/ha (carrot f£fly)
Hostathion @ 2.5 1/1000 1/ha (carrot fly)

Gramoxone @ 3 1/300 1l/ha
Atlas Solan @ 5.6 1/500 1/ha
Dosaflo @ 5.5 1/500 l/ha

Manganese sulphate @ 9 kg/250 1l/ha
Manganese sulphate @ 9 kg/250 1l/ha
Manganese sulphate @ 9 kg/250 1l/ha
Manganese sulphate @ 9 kg/250 1/ha

20 mm
25 mm.
25 mm
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CULTURAL DETAILS: ARTHUR RICKWOOD 1991/92

Field

Soil Type

Cultivation

20
23
14

December
March
May

Insecticides

3
17
2
18
26
2
20
i2
25

May

June

July

July

July
August
August
September
September

Fertilisers

4

Trace Elements

December

14
28
17

June
June
July

Irrigation

23
12

July
September

House Ground

Loamy peat 90 cm deep with 33% organic matter over
fen clay (Adventurer's Shallow)

Ploughed
Beds formed with a Cultirataeu
Drilled with Ojyard drill

Phorate @ 28 kg/ha (carrot fly)

Aphox @ 280 g/400 1l/ha water (aphid)

Aphox @ 280 g/400 1/ha water

Aphox @ 2B0 g/400 1l/ha water

Metasystox R @ 420 ml/400 l1/ha water (aphid)
Sapecron 240 EC @ 10 1/1000 1/ha water (carrot fly)
Ambush C @ 250 m1/1000 l/ha water {(carrot £ly)
Savall @ 3 1/1000 1l/ha water (carrot fly)

Sapecron 240 EC @ 10 1/1000 1/ha water (carrot £fly)

80 kg/ha P,0, + 120 kg/ha K,0

Manganese sulphate @ 9 kg/250 1/ha
Manganese sulphate @ 9 kg/250 l/ha
Manganese sulphate @ 9 kg/250 1/ha

25 mm
25 mm
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CULTURAL DETAILS: ARTHUR RICKWOOD 1992/93

Field

Soil Type

Cultivation

14
17
22
14
12

January
March
April
May
August

Insecticides

23 June

7 August
21 August

5 September
21 September
8 October

4 November

Herbicides

20 May

8 June
22 June
29 June

Fertilisers

14 January
3 June

Trace Elements

9 June
7 July

Irrigation

8 July

House Ground

Loamy peat 90 cm deep with 33% organic matter over fen
clay (Adventurer's Shallow)

Ploughed and furrow pressed

Kahn
Cultirateau
Trial drilled
Hand weeded

Ambush € @ 2
Hostathion @
Hostathion @
Hostathion @
Hostathion @
Hostathion @
Hostathion @

1.25
1.25
1.25
1.25
1.25
1.25

1/ha
1/ha
l/ha
1/ha
l/ha
l/ha

in
in
in
in
in
in

Linuron 50 @ 2.2 kg/ha in
Atlas Solan 40 @ 5.6 1/ha in 250 l1/ha water

Linuron Fiowable @ 2.4 1/ha in 1000 1/ha water
Dosaflo @ 6 1/ha in 300 1l/ha water

1000
1000
1000
1000
1000
1000

1/ha

1/ha
1l/ha
1/ha
1/ha

1l/ha-

water
water
water
water
water
water

250 1/ha water

46 kg/ha P,0, + 40 kg/ha K,0

60 kg/ha N

Manganese sulphate @ 8 kg/250 l/ha
Manganese sulphate @ 8 kg/250 1/ha

25 mm

g1

50 mi/ha in 1000 l/ha water {(cutworm)

(carrot
{carrot
{carrot
{carrot
(carrot
(carrot

fly)
fly)
fly)
fly)
fly)
fly)
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