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ROUNDING
Due to rounding of figures, the sum of constitu&etns in the tables may not agree exactly withtdhals shown.

DEFINITIONS

a) 'Pesticide’ is used throughout this report w@ute commercial formulations containing active fahces used as
acaricides, biological control agents, defoliafiseigicides, growth regulators, herbicides, insédt#is, molluscicides or
nematicides.

b) 'Treated area’ is the gross area treated vstcide, including all repeated applications.

¢) 'Reason for application' shown in tables isdh@wer's stated reason for use of that particutstipide and may not
always seem entirely appropriate.

d) Where individual active substances are mentianetie text, they are listed in descending ordense by hectares
treated.

e) ‘Hot water treatment' (HWT) refers to the treatmof plant material after lifting or prior to pitng, for example, hot
water treatment of bulbs.

f) ‘At lifting treatment’ refers to any treatmenpmied to material after lifting or prior to plang by immersion in hot
water. This is commonly applied to bulbs. Somgtiples may be included in the HWT tank.

g) Throughout all tables, “Other” refers to chensaogrouped together because they were appliedstotian 0.1% of the
total area treated with pesticides.

h) The term “formulation(s)” used within the testused here to describe either single active sotessaor mixtures of
active substances contained within an individoiadduct. It does not refer to any of the solvents, pH ifiex or
adjuvants also contained within a product that ioute to its efficacy.

i) The term “bulb crops” used within the text indks all those crops grown from bulbs, corms, tybscales and
rhizomes.

i) The term “other flowers for cutting” includesops grown both for flowers and those grown as deoe foliage used
for floristry, but excludes any flowers producedrir bulbs.

QUALITY CONTROL OF DATA

All data are collected by personal interview usially qualified staff working to standard operatipgocedures. Paper
records are held at Central Science Laboratoryirmividual holdings cannot be identified. Data @mtered onto a
computer database which has extensive error chepeckinmines associated with the input program. Heerh of data is
then checked after entry and subsequently all f@arage-checked by someone other than the origipedator. Prior to
compilation of the tables, the data are furthejesttbd to a range of computer checks to detectngsimther things, any
values, which, on agronomic grounds, appear suspécly thus revealed are further scrutinised, ahdiecessary,
referred back to the original source. All the &sbhre prepared by computer once the data senstdeved correct, thus
eliminating transcription and typographical errors.



SUMMARY

This report presents information concerning alleg$p of pesticide usage on outdoor bulbs and owefls in Great
Britain during the 2004/5 cropping season. Infdiarawas collected from 102 holdings and the datale area of
pesticide treatments and the amount of active anbst applied have been raised to give nationahasts of pesticide
usage.

There was very little change in the total area wifdoor bulbs and other flowers for cutting grownGmeat Britain
between the four most recent surveys. The areargio 2005 was less than one percent lower th&001, 5% greater
than in 1997 and one percent lower than in 1998teims of the area treated in 2005, there wereedses of 35% and
7% respectively compared with 2001 and 1997, buharease of 32% since 1993. By contrast, the hteigplied has
decreased by 8% since 2001, and 12% since 199ByaBid% since 1993.

Fungicides accounted for 56% of the total pestitidated area of outdoor bulb and flower crops grawGreat Britain

in 2005, herbicides 29%, insecticides 8%, pestiidpplied to seed or bulbs (including in hot wateatments) 6%,
desiccants one percent, with soil sterilants, gnokggulators, molluscicides and repellents, aadeii sulphur and tar
oils/acids all accounting for less than one peradrihe area. In contrast, desiccants accounted 86 of the total

weight of pesticide active substances applied, Heiiilants 18%, herbicides 12%, fungicides 119%tipieles applied to
seed or bulbs (including in hot water treatment%) ahd insecticides/nematicides, sulphur, tar aild& molluscicides
and repellents, growth regulators and acaricidescabunting for less than one percent of the weigh

On average bulb and flower crops received five igpaspray applications, nine products and ninezeacubstances
(including repeat applications of the same produtive substance, but excluding pesticides appbeskeed or bulbs).
Most of these were accounted for by the routindiegion of fungicides.

The most extensively-used foliar applied fungicidemulations were carbendazim (19% of the fungidigated area),
chlorothalonil (19%), azoxystrobin (15%), tebucaslaz(15%) and mancozeb (13%). In terms of weigigliad, the
most-used fungicide was chlorothalonil (34% of fieide use), followed by mancozeb (30%) and carbeindé13%).

The most extensively-used herbicide formulationsewglyphosate, accounting for 28% of the herbitideted area,
cyanazine (13%), chlorpropham (12%), diuron (8%rbn (8%), diquat/paraquat (7%) and paraquat (6Bj) weight,
glyphosate alone accounted for 32% of herbicide falewed by cyanazine (23%) and chlorpropham (1.5%

Pyrethroids were the most extensively-used insdets; accounting for 44% of the total insecticiceated area
(excluding pesticides applied to seed or bulbs)ftwbnly 3% of the usage by weight reflecting theilatively low rates
of application. Organophosphates comprised 35%@finsecticide-treated area but 84% of the weigigtlied. The
organophosphate dimethoate accounted for 28% oftdte insecticide-treated area but 64% of the heigf all
insecticides applied. The neonicotinoids, thiadb@nd imidacloprid accounted for a further 7%adrga, carbamates
(3%), benzoylureas, (3%), spinosyns, (3%), azome#hi (3%) and pyrethroid/carbamates (2%). In teomgeight
applied, the neonicotinoid active substances adeduior 5% of the total.

Since 2001, the area treated with insecticidesdeascased by 37%, with the weight applied falliggpid%, in line with

an increased use of pyrethroids applied at a muebrl rate of application than the organophosphthegsare replacing.
The average rate of insecticide application felhfr0.63 kg/ha in 2001 to 0.43 kg/ha in 2005. Betw&993 and 2005
the area treated with insecticides decreased by, bo¥%had increased by 23% in 2005 compared wi719Average
rates of application were similar in 1993, 1997 ana5.

Whilst use of organophosphates in 2005 (1,849 lap less than half that of 2001 (4,438 kg) it il gteater than in
1997 (1,641 kg) or 1993 (1,690 kg). However, usemdkely to decline further in future as pyretht® replace
organophosphates for the control of large narcifisuéMerodon equestr)s Use of pyrethroids in 2005 was 23 kg,
almost doubling that of 2001 (13 kg). Organophasgeh are used at much higher dose rates than mjdsthwhich
accounts for the apparent mis-match in quantitsesiu



INTRODUCTION

The Advisory Committee on Pesticides advises gavernt on all aspects of pesticide use. In ordetisoharge this
function the Committee must regularly monitor theage of all pesticides. It needs accurate datéherusage of
individual pesticides.

As part of the ongoing process for obtaining d#ta,Pesticide Usage Survey Teams of the Centreh8eiLaboratory,
an executive agency of the Department for EnviraitmEood & Rural Affairs and the Scottish Agriculil Science
Agency, an agency of the Scottish Executive Envitent and Rural Affairs Department, conducted aeyuof pesticide
usage on outdoor bulb & flower crops in 2004/05Msiting holdings throughout Great Britain durinigetwinter of
2005/06.

This was the eighth survey of pesticide usage ddamu bulbs in England & Wales, and the third tolude flowers for
cutting. In 1993, chrysanthemums were treated segpparate crop group. However, in 1997, 2001 afdh 20e area of
chrysanthemums grown was found to have declinednto percent or less of the total area of bulbs flwers, and
because of this they are now grouped togetheratftar flowers for cutting.

Prior to 1993, bulbs were surveyed with vegetafilefiuman consumption. Previous surveys have begorted by Sly,
(1972); Umpelby & Sly (1977); Umpelby, Sly, Cutl& Symonds (1982); Williams (1986); Thomas, Gartheas
Thomas (1995), Crawford, Garthwaite & Thomas (198 Stoddart, Garthwaite & Thomas (2002). Dalatireg to
pesticide usage on bulbs in Scotland has beentegbby Umpelbyet al. (1982) and Hosie & Bowen (1990). In 1988, a
survey of narcissus only was conducted in thregeEagegion counties, the results of which were pablished or
suitable for comparison because of the restrictddra of the survey.

Information on all aspects of pesticide usage iraBBritain plus the old Defra regions of EnglandMales may be
obtained from the Pesticide Usage Survey Teamettntral Science Laboratory, Sand Hutton. Furtlaa related
specifically to Scotland may be obtained from thestizide Usage Survey Team at the Scottish AgricalltScience
Agency, Edinburgh.

A list of the most recently published survey repastshown in the Appendix. Copies of reports estigide usage may
be purchased from DEFRA Publications, London SEBR {01645 556000).

REPORT FORMAT

In order to improve the presentation of data witthiis report summary charts and tables for eaclp ¢rave been
incorporated. These include:

1. Data are presented which outline the percentégaonthly applications made for each of the madstjzide
groups, in particular insecticides, fungicides,biiides and growth regulators. Within a pestiaigleup each
individual monthly figure is expressed as a proporiof the total annual application of that peskiigroup.
Figures are expressed proportionately in ordeemoove any bias caused by one pesticide group dtingreail
usage on an individual crop.

2. For each major pesticide group, detailed datapaesented on the five principal active substanses on an
individual crop. These data include the area ¢ibatith each formulation in 2005, the weight apgplie 2005,
the proportion of the total area treated withinhepesticide group, the proportion of the census @m®wn
treated with each formulation, the number of aggians of each formulation made to an individualpcwhere
treated with that formulation and the proportioritsffull label rate used on that crop.



METHODS

The Sample

The samples of holdings to be surveyed were selaimg data from the Agricultural Census Retudnsie 2004, based
on the distribution of farms growing outdoor bubirsd flowers in England and Wales (Anon., 2005a) ian8cotland
(Anon., 2005b).

The samples were drawn from the census returngfoesent the area of all outdoor bulb and flowepsrgrown
throughout Great Britain. The samples were steatiiccording to the total area of outdoor bulb fiomter crops grown
in each region and by farm size group based ototlakarea of outdoor bulb and flower crops growreach farm. The
area of outdoor bulb and flower crops sampled thesze group and each region was proportionahéctdtal area of
outdoor bulb and flower crops grown on holdingga¢h size group in each region.

An introductory letter was sent to the occupiershef selected holdings explaining the purpose efstirvey. A total of
102 holdings were visited during the winter of 2@%and data collected during a personal intervigath the grower
conducted by an experienced pesticide usage surveihere a holding listed in the original samplaswnot able to
provide data it was replaced with another fromstime size group and region, held on a reserve list.

The pesticide usage data collected from each twldare raised by two factors to give an estimategfonal usage; the
first factor being dependent on farm size group @egion and the second dependent on crop areaegimhr(Thomas,
2001). The data were further adjusted by a thaddr to give estimates of total pesticide usadptad to the national
cropping areas in Great Britain.

The raising factors were based on the areas oboutoulb and flower crops grown and harvested 0528s recorded in

the June 2005 Agricultural Census Returns (AnddD62 & 2006b).

The Questionnaire

The questionnaire for the main part of the sunaysested of two forms, which were completed by vesyor during an
interview with the farmer.

Form 1 summarised the cropping on the holding duttie 2005 growing season.

Form 2 dealt with all aspects of pesticide usagd any additional data, which may have influencedtiprle
applications. Bulbs and flowers grown in differéietds and receiving the same spray programme gexeped together
and treated as one “field”. A separate form 2 wssd where different spray programmes occurredy dvihis was
within a field.

A further form was used to collect information oot lvater treatment applied to bulbs before plantidgrate per unit
area was calculated for each pesticide appliedignway, and the information included in form 2.
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RESULTS AND DISCUSSION

CROPS AND CROPPING

Information concerning outdoor bulb and flower sand data on pesticide usage were collected frddnfiélds/part
fields grown on 102 holdings throughout Great BnitaThe sample accounted for 37% of the total afeautdoor bulb
and flower crops grown in Great Britain during #@05 season.

Bulb crops included narcissi, gladioli, lilieAgapanthusdahlia, tulip andBrodea Narcissi accounted for 88% of the
total area of bulb crops grown, gladioli for 7%iek for 3% and other bulb crops each less thanpemeent. The very
large proportion of narcissus bulbs grown has atdvearing on the information gathered on the tadal of pesticides on
all outdoor bulb and flower crops. Most crops mnttered were grown on an annual basis, with tleembion of
narcissi, which were normally left in the ground fawo or three years or sometimes more. Thirtyerpercent of narcissi
sampled were in their first year, 39% in their setgear with the remainder being three years oerold-lowers were
picked from 79% of first year narcissi, from 95%seicond year crops and from all crops three yeatohler. Flowers
were picked from 44% of the tulip area, 99% of thadioli area, and from all other bulb crops exabgdbluebells.
Overall, 45% of the narcissi grown in 2005 werevkated as bulbs for replanting, as were 56% qgi$udind one percent
of gladioli.

Twenty-nine specific crops included in the categt®ther flowers for cutting” were encountered inisttsurvey.
However, it is likely that some other, more mincnops would have been grouped by the grower torersampatibility
with the June Census returns. Major crops incluidethis category were sunflower, accounting foP@24f thearea
grown where a crop was specified, chrysanthemum, Ei%alyptus14%, peony 10%, sweet william 6%ypsophila
6%, aster 6%, larkspur 5% aRittosporum5%. All crops were grown for cut flowers/foliageat the length of time that
a crop was grown varied both between and withipgroOver half (54%) of all crops were grown onaamual basis,
14% as biennials and 32% as perennials or for ithame two years.

The areas of the outdoor bulb and flower crops growGreat Britain are shown in Table 1. Bulbscagted for 86% of
the total area of all outdoor bulb and flower cragwewn, with other flowers for cutting (14%) making the rest.
Approximately 39% of the total area of outdoor bal flower crops were grown in South West Reg&#¥ in East
Midlands Region, 10% in Eastern Region and Scotl8f6l in London & South Eastern Region, 2% in Nofthst and
West Midlands Regions, and less than one percerikshire & the Humber Region, Wales and NorthtEegion.

The distribution of the outdoor bulbs was similathe overall distribution of all the crops surveyeThe area of flowers
for cutting grown in each region varied from theerall distribution with 24% of the area being groinrEast Midlands
Region, 23% in South West Region, 19% in Eastegioreand less than one percent in Scotland. Casgrar of use at
a regional level are not included because of titergially small sample size in some regions.

Tablel Area of bulb and flower crops grown in Great Biit2005 (hectares)

Crop group Great Britain

Outdoor bulbs 4,914
Other flowers for cutting 826
All outdoor bulb and flower crops 5,740



OVERALL USAGE OF PESTICIDES

Pesticide usage on crops

The extent of total pesticide usage was closebtedl to the total area grown (Table 2). For examiplilbs accounted
for 86% of the total area of outdoor bulb and floweops grown in Great Britain and for 94% of tla¢at pesticide-

treated area. However, this relationship variethiwieach chemical group. All the desiccants dhdfahe treatments
applied directly to bulbs or via hot water treattnerere applied to bulbs, as well as bulbs accogntor 95% of

fungicide usage and 96% of herbicide usage. Byrast bulbs accounted for 78% of the insecticidettd area.

By weight, use of pesticides on bulbs comprised & %e total weight of all active substances agptio both bulbs and
flower crops. The discrepancy between area treaeddveight applied is due to a small area, 61anest of flowers for
cutting being treated with the soil sterilant daebnan active substance applied at a relativelit ligommended rate.
The use of dazomet on this small area of flowersctdting accounted for 18% of the weight of altiee substances
applied.

Proportion of crops treated

The percentage areas of each crop treated withlifferent pesticide groups are shown in Table 3ilswthe mean
number of spray rounds, mean number of productsraah number of active substances applied are simoVables 4a,
b and c respectively.

Approximately 8% of all outdoor bulb and flower poreceived no pesticides at all, but this varietivben crop groups.
Four percent of all bulbs and 30% of other flowlerscutting remained untreated (Table 3).

Since 1997, applications to bulbs have changed glightly, from an average of 5 pesticide spraynasj 8 products and

9 active substances (Crawfogtlal, 1999) to 5 pesticide sprays (Table 4a), 9 prad(itable 4b) and 9 active substances
(Table 4c) in 2005. By contrast, the number ofliapions made to other flowers for cutting hasrdased from an
average of 5 pesticide spray rounds, 6 products7aactive substances in 1997 (Crawfetdal, 1999) to 4 pesticide
spray rounds, 4 products and 4 active substanc@05.

Fungicides were applied to 89% of bulb crops, butrily 52% of other flowers for cutting (Table 8ompared to other
flowers for cutting, bulbs also received more fuimdg sprays (three compared to two respectivelg)fangicide active
substances (five compared to two).

Herbicides were applied to a mean of 87% of aldoat bulb and flower crops, bulb crops receivingamerage two
sprays, while other flowers for cutting were getigriaeated only once (Tables 3 & 4).

Insecticides were applied to 49% of other flowensdutting, and just 17% of bulb crops (Table 3ye@ll, bulbs and
other flowers for cutting received on average glsiinsecticide spray (Table 4a), with a singlévacsubstance applied
to each (Table 4c).

Approximately 96% of lifted bulbs received pestesdapplied directly to the bulb or via hot wateatment while 77%
of other flowers for cutting were raised from teghseed (Table 3).



Table 2 Treated areas of outdoor bulb and flower crops ine& Britain 2005 by crop group (spray hectares)

Chemical group Outdoor bulbs

Acaricides 10
Desiccants 537
Fungicides 29,620
Growth regulators 42
Herbicides 15,390
Insecticides & nematicides 3,412
Molluscicides & repellents 1
Soil sterilants

Sulphur

Tar oils/acids .
Seed treatments 157
Pesticides applied directly to bufbs 65
Pesticides applied in hot water treatm@nts 3,206
All pesticides 52,439

Table 3 Usage of pesticides on bulb and flower crops indb&ritain 2005 - percentage area of crops treatdth pesticides

Crop group Insecticides Fungicides Herbicides
& nematicides

Outdoor bulbs 17.2 88.5 93.7

Other flowers for cutting 48.5 52.3 49.2

All outdoor bulb and flower crops 22.1 82.8 86.8

Sulphuric acid only

2Area listed refers to the area subsequently plantgtbulbs so treated

SRepresents first year crops only (second and thded, and older crops not included)

“Includes treatments applied via hot water dips

Desiccant$

11.7

9.9

Other flowers
for cutting

Total all outdoor bulb
and flower crops

1,694

566
953
24
61
10
2
170

3,481

Acaricides Molluscicides
& repellents

0.3
3.6

0.2 0.6

Seed/bult?
treatments®

95.6
76.7

92.6

10
537
31,314
42
15,956
4,365
25

61

10

326
65
3,206

55,920

Not
treated

30.2

8.1



Table 4aJsage of pesticides on bulb and flower crops inaB&ritain 2005 — number of spray rounds appliedtops (excluding direct seed or bulb applicati@mghose applied via hot water treatment)

Crop group Insecticides Fungicides Herbicides Desiccant$ Molluscicides All
& repellents Pesticides
Outdoor bulbs 0.4 25 23 0.1 . 5.1
Other flowers for cutting 0.9 1.5 1.2 . 0.1 3.6
All outdoor bulb and flower crops 0.5 2.3 2.1 0.1 . 4.8

Table 4bUsage of pesticides on bulb and flower crops inaB&ritain 2005 — number of products applied topsdexcluding direct seed or bulb applicationslwde applied via hot water treatment)

Crop group Insecticides Fungicides Herbicides Desiccant$ Molluscicides All
& repellents Pesticides
Outdoor bulbs 0.5 4.7 3.4 0.1 . 8.7
Other flowers for cutting 0.9 1.8 1.3 . 0.1 4.1
All outdoor bulb and flower crops 0.6 4 29 0.1 . 7.6

Table 4cUsage of pesticides on bulb and flower crops inaB&ritain 2005 — number of active substances aaplo crops (excluding direct seed or bulb applmas or those applied via hot water treatment)

Crop group Insecticides Fungicides Herbicides Desiccant$ Molluscicides All
& repellents Pesticides
Outdoor bulbs 0.5 4.8 3.6 0.1 . 9
Other flowers for cutting 1 2 1.3 . 0.1 4.4
All outdoor bulb and flower crops 0.6 4.1 3.1 0.1 . 7.9

Sulphuric acid only



EXTENT AND QUANTITIES OF PESTICIDE FORMULATIONS USE D

The estimated total areas of each crop treated e@atth pesticide formulation are indicated in Tablewhilst the
estimated total quantities of pesticide active swrfises applied to each crop are shown in Table 6.

Fungicides accounted for 56% of the total pestitidated area of outdoor bulb and flower crops growGreat Britain

in 2005, herbicides 29%, insecticides 8%, pestiidpplied to seed or bulbs (including in hot wdteatments) 6%,
desiccants one percent, with soil sterilants, gnokegulators, molluscicides and repellents, adewi sulphur and tar
oils/acids all accounting for less than one pereadrthe area. In contrast, desiccants accountedI8o of the total

weight of pesticide active substances applied, steililants 18%, herbicides 12%, fungicides 119%tipieles applied to
seed or bulbs (including in hot water treatmeng%) ahd insecticides/nematicides, sulphur, tar aild& molluscicides
and repellents, growth regulators and acaricidescabunting for less than one percent of the weigh

The most extensively-used foliar applied fungicidemulations were carbendazim (19% of the fungidigated area),
chlorothalonil (19%), azoxystrobin (15%), tebucaolaz(15%) and mancozeb (13%). In terms of weigigliad, the
most-used fungicide was chlorothalonil (34% of fieide use), followed by mancozeb (30%) and carbeinudé13%).

The most extensively-used herbicide formulationsewglyphosate, accounting for 28% of the herbitideted area,
cyanazine (13%), chlorpropham (12%), diuron (8%urbn (8%), diquat/paraquat (7%) and paraquat (6Bg) weight,
glyphosate accounted for 32% of herbicide usepdaid by cyanazine (23%) and chlorpropham (15%).

Pyrethroids were the most extensively-used insdeic accounting for 44% of the total insecticiceated area
(excluding pesticides applied to seed or bulbs)fubnly 3% of the usage by weight, reflectingithrelatively low rates
of application. The next most extensively-usededtisides were the organophosphates, comprising 85%he

insecticide-treated area but 84% of the weightiafdpl The organophosphate dimethoate accounte28fr of the total
insecticide-treated area but 64% of the weight bfirssecticides applied. The neonicotinoids, tlogeid and

imidacloprid accounted for a further 7% by areapamates (3%), benzoylureas, (3%), spinosyns (3Zgmethines,
(3%) and pyrethroid/carbamates (2%). In terms @ifyht applied, the neonicotinoid active substarsme®unted for 5%
of the total.

The only desiccant recorded was sulphuric acidlieg@xclusively to bulbs. However, because of riflatively high
rates at which this active substance is appliedag also the most extensively-used pesticide bght€51% of the total
weight of all pesticides used, despite the fadtithaas applied to only one percent of the toestiride-treated area).

Formaldehyde was the main pesticide included inwader treatments, accounting for 49% of all pédtis applied in
this way by planted area. The use of formaldehyds vestricted to pre-planting treatments, includimgse made at
lifting and in hot water treatments. It was us@d98% of the area of*lyear narcissi. Fungicides accounted for 43% of
the planted area treated by application during Wwater treatment, with insecticides accounting f66.8 After
formaldehyde, the next most extensively-used idtial pesticides in hot water treatments were tmdheole (15%),
prochloraz (13%) and carbendazim (12%). In teafnamount used by weight, formaldehyde accountedb8% of
usage, fungicides 29% and insecticides 11%. Thiddmyie (13%) and chlorpyrifos (11%) were the maogpartant
fungicides and insecticides respectively.

Usage of molluscicides/repellents was minimal vatily metaldehyde, ferric phosphate, methiocarb ziram being
recorded.

Despite the fact that soil sterilants were usedesn than one percent of the total area treatemhuse of the relatively
high rates at which the active substance dazonagtgbed, it accounted for 18% of the total weightll pesticides used.
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Table 5 Usage of pesticides (field treatments) on outdadb land flower crops grown in Great Britain, 20Gp(ay hectares)

Outdoor bulbs

Acaricides
Othet acaricide3 10

Insecticides & nematicides

Azomethine
Pymetrozine 113
Benzoylurea
Teflubenzuron
Carbamate
Pirimicarb 82
Neonicotinoids
Thiacloprid 293
Organophosphate
Chlorpyrifos 188
Dimethoate 1,234
Malathion 40
Pyrethroid
Cypermethrin 254
Deltamethrin 183
Lambda-cyhalothrin 1,025

Pyrethroid/carbamate
Lambda-cyhalothrin/pirimicarb
Spinosyn insecticides
Spinosad
All other insecticides & nematicid®s .
All insecticides & nematicides 3,412

Throughout all tables, “Other” refers to chemiagilsuped together because they were applied tdHass0.1% of the total area treated with pesticides

20Other acaricides includes clofentezine.

3Other insecticides & nematicides includes bifemthdeltamethrin/pirimicarb, imidacloprid, nicotimetenone, unspecified insecticides & zeta-cypenniret

Other flowers
for cutting

121

56

19
48
343
122
93
121

27
953

Total all outdoor bulb
and flower crops

10

115
121
138
293
206
1,234
89
597
305
1,025
93
121

28
4,365
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Table 5 (cont.)Usage of pesticides (field treatments) on outdadb land flower crops grown in Great Britain, 20Gp(ay hectares)

Fungicides
Azoxystrobin
Boscalid
Carbendazim
Carbendazim/prochloraz
Chlorothalonil
Chlorothalonil/mancozeb
Epoxiconazole/kresoxim-methyl
Iprodione
Mancozeb
Maneb
Myclobutanil
Oxycarboxin
Prochloraz
Prochloraz/propiconazole
Propiconazole
Tebuconazole
Vinclozolin
Other fungicides
All fungicides

Outdoor bulbs

4,462

6,096
682
5,653
133
408

607
3,986
221
83

808

4,489
1,800
185
29,620

Other flowers
for cutting

239
93
2

271

258
56

183

192
168
163
27
42
1,694

Total all outdoor bulb
and flower crops

4,701
93
6,098
682
5,924
133
408
865
4,041
221
84
183
808
197
168
4,651
1,827
227
31,314

other fungicides includes azoxystrobin/fenpropintprpupirimate, chlorothalonil/cyproconazole, coppeychloride, cymoxanil/famoxadone, cymoxanil/mazeim, cyproconazole, difenoconazole, dithianon zihem,

kresoxim-methyl, mancozeb/metalaxyl, pyrimethaniti@eb.
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Table 5 (cont.)Usage of pesticides (field treatments) on outdadb land flower crops grown in Great Britain, 200p(ay hectares)

Desiccants
Sulphuric acid

Herbicides

Bentazone
Chlorpropham
Cyanazine
Diquat
Diquat/paraquat
Diuron
Glyphosate
Lenacil
Linuron
Metamitron
Metazachlor
Metoxuron
Paraquat
Pendimethalin
Simazine
Other herbicidées
All herbicides

Outdoor bulbs

537

161
1,913
2,058

74
1,087
1,337
4,441

388
1,309
305
60
131
972
538
586

29

15,390

Other flowers
for cutting

56
50

68

40

53
152
14
132
566

Total all outdoor bulb
and flower crops

537

161
1,913
2,114

74
1,137
1,337
4,509

388
1,309

306

99

131
1,025

690

600

162

15,956

Other herbicides includes chlorpropham/fenurongrthél-dimethyl, clopyralid, clopyralid/fluroxypytriclopyr, cycloxydim, isoxaben, MCPA, oxadiazomnpanochlor, propachlor, propyzamide & trifluralin.



Table 5 (cont.)Usage of pesticides (field treatments) on outdadb land flower crops grown in Great Britain, 20Gp(ay hectares)

Growth regulators
Other growth regulatots
All growth regulators

Molluscicides & repellents
Other molluscicides & repellerits
All molluscicides & repellents

Soil sterilants
Dazomet

Sulphurs
Sulphur

Tar oils/acids
Tar acids

Other growth regulators include chlormequat/imaaqu
20Other molluscicides and repellents include fertiogphate, metaldehyde, methiocarb & ziram

Outdoor bulbs

42
42

Other flowers
for cutting

24
24

61

10

Total all outdoor bulb
and flower crops

42
42

25
25

61

10
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Table 5 (cont.) Usagef pesticides on outdoor bulb and flower cropsvgndn Great Britain, 2005 (planted hectares)

Outdoor bulbs Other flowers Total all outdoor bulb
for cutting and flower crops
Pesticides applied directly to bulbs at lifting
Disinfectants
Formaldehyde 25 . 25
Other disinfectants 20 . 20
All disinfectants 45 . 45
Fungicides
Thiabendazole 20 . 20
All pesticides applied directly to bulbs at lifting 65 . 65
Seed treatments
Unspecified seed treatments 157 166 322
Other seed treatmefts . 4 4
All seed treatments 157 170 326
Pesticides applied in hot water treatments
Disinfectants
Formaldehyde 1,555 . 1,555
Other disinfectants 25 . 25
All disinfectants 1,580 . 1,580
Fungicides
Carbendazim 390 . 390
Mancozeb 11 . 11
Prochloraz 422 . 422
Thiabendazole 480 . 480
Vinclozolin 11 . 11
Other fungicide® 59 . 59
All fungicides 1,372 . 1,372
Insecticides
Chlorpyrifos 244 . 244
Dimethoate 11 . 11
All insecticides 254 . 254
All pesticides applied in hot water treatments 3,206 . 3,206
All seed and bulb dip treatments 3,428 170 3,598

Other disinfectants were peroxyacetic acid
20Other seed treatments were thiram

30ther fungicides were captan & cyproconazole/proet
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Table 6 Usage of pesticides (field treatments) on outdadb land flower crops grown in Great Britain, 200&(active substance applied)

Acaricides
Other acaricides

Insecticides & nematicides
Azomethine
Pymetrozine
Benzoylurea
Teflubenzuron
Carbamate
Pirimicarb
Neonicotinoids
Thiacloprid
Organophosphate
Chlorpyrifos
Dimethoate
Malathion
Pyrethroid
Cypermethrin
Deltamethrin
Lambda-cyhalothrin
Pyrethroid/carbamate
Lambda-cyhalothrin/pirimicarb
Spinosyn insecticides
Spinosad
All other insecticides & nematicides
All insecticides & nematicides

Other acaricides include clofentezine.

2Other insecticides & nematicide includes bifenthdeltamethrin/pirimicarb, imidacloprid, nicotimetenone, unspecified insecticides & zeta-cypenniret

Outdoor bulbs

17

12

36

137
494

[N

714

Other flowers
for cutting

Total all outdoor bulb
and flower crops

17

18
36
145

494
10

773
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Table 6 (cont.)Usage of pesticides (field treatments) on outdadb land flower crops grown in Great Britain, 200&(active substance applied)

Outdoor bulbs Other flowers Total all outdoor bulb
for cutting and flower crops

Fungicides
Azoxystrobin 686 67 753
Boscalid . 16 16
Carbendazim 2,166 . 2,167
Carbendazim/prochloraz 376 . 376
Chlorothalonil 5,658 141 5,799
Chlorothalonil/mancozeb 285 . 285
Epoxiconazole/kresoxim-methyl 61 . 61
Iprodione 113 65 178
Mancozeb 5,155 52 5,207
Maneb 253 . 253
Myclobutanil 1 . 1
Oxycarboxin . 29 29
Prochloraz 328 . 328
Prochloraz/propiconazole 2 94 97
Propiconazole . 13 13
Tebuconazole 714 27 740
Vinclozolin 678 13 691
Other fungicides 90 26 116
All fungicides 16,565 544 17,110

other fungicides includes azoxystrobin/fenpropiniprpupirimate, chlorothalonil/cyproconazole, coppaychloride, cymoxanil/famoxadone, cymoxanil/maretm cyproconazole, difenoconazole, dithianon, zflam,
kresoxim-methyl, mancozeb/metalaxyl, pyrimethaniti@eb.
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Table 6 (cont.)Usage of pesticides (field treatments) on outdadb land flower crops grown in Great Britain, 200&(active substance applied)

Desiccants
Sulphuric acid

Herbicides
Bentazone
Chlorpropham
Cyanazine
Diquat
Diquat/paraquat
Diuron
Glyphosate
Lenacil
Linuron
Metamitron
Metazachlor
Metoxuron
Paraquat
Pendimethalin
Simazine
Other herbicidées

All herbicides

Outdoor bulbs

79,212

85
2,918
4,452
46
525
923
6,150
436
1,084
362
28
113
417
701
425

15

18,681

Other flowers
for cutting

118
22

81

29

56
207
16
269
799

Total all outdoor bulb

and flower crops

79,212

85
2,918
4,570
46
547
923
6,231
436
1,084
365

57

113
473
908
441
284
19,480

0ther herbicide includes chlorpropham/fenuron, tthi-dimethyl, clopyralid, clopyralid/fluroxypyritlopyr, cycloxydim, isoxaben, MCPA, oxadiazonnpsnochlor, propachlor, propyzamide & trifluralin.
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Table 6 (cont.)Usage of pesticides (field treatments) on outdadb land flower crops grown in Great Britain, 200&(active substance applied)

Growth regulators

Other growth regulatots
All growth regulators

Molluscicides & repellents

Other molluscicides & repellerits
All molluscicides & repellents

Soil sterilants
Dazomet

Sulphurs
Sulphur

Tar oils/acids
Tar acids

0other growth regulators include chlormequat/imanaqu

20ther molluscicides and repellents include fertiogphate, metaldehyde, methiocarb & ziram

Outdoor bulbs

15
15

<1
<1

Other flowers
for cutting

30

30

28,868

79
79

51
51

Total all outdoor bulb
and flower crops

15
15

30

30

28,868

79
79

51
51
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Table 6 (cont.)Usage of pesticides on outdoor bulb and flower srgpwn in Great Britain, 2005 (kg active substaapplied)

Outdoor bulbs Other flowers Total all outdoor bulb
for cutting and flower crops
Pesticides applied directly to bulbs at lifting
Disinfectants
Formaldehyde 181 . 181
Other disinfectants 3 : 3
All disinfectants 184 . 184
Fungicides
Thiabendazole 29 . 29
All fungicides 29 . 29
All pesticides applied directly to bulbs at lifting 213 . 213
Seed treatments
Other seed treatmefts . <1 <1
All Seed Treatments . <1 <1
Pesticides applied in hot water treatments
Disinfectants
Formaldehyde 6,297 . 6,297
Other disinfectants 2 ) 2
All disinfectants 6,299 . 6,299
Fungicides
Carbendazim 701 . 701
Mancozeb 57 . 57
Prochloraz 500 . 500
Thiabendazole 1,354 . 1,354
Vinclozolin 18 . 18
Other fungicide’ 485 ) 485
All fungicides 3,115 . 3,115
Insecticides
Chlorpyrifos 1,194 . 1,194
Dimethoate 3 . 3
All insecticides 1,196 . 1,196
All pesticides applied in hot water treatments 10,610 . 10,610
All seed and bulb dip treatments 10,823 <1 10,823

Other disinfectants were peroxyacetic acid
20Other seed treatments were thiram

30Other fungicides were captan & cyproconazole/proet



EXTENT AND QUANTITIES OF ACTIVE SUBSTANCES USED

The 50 most extensively-used pesticide active smost on all outdoor bulb and flower crops in Gétiin in 2005
are listed in descending order of area treatedaiblel 7. A similar list showing the 50 most-usetiv@csubstances in
descending order of amount applied is presentethlsie 8. In both tables, information is also pd®d on pesticide
usage in the last survey (2001) and the changeageufor each active substance between the tweysunihe rating of
active substances varies in each list depending thpir extent of usage, rate of application, wHtactive substance per
unit weight and relative proportions in differeotrulated products, especially for those produdigchvcontain more
than one active substance.

The ten most extensively-used active substancesrdmy treated included six fungicides and four luétbs. With the
exception of chlorothalonil, tebuconazole and ghlopham, the principal ten active substances shalgeccases in the
area treated. The use of tebuconazole was 33%rHhigée in 2001, chlorothalonil 8% and chlorproph&¥h. The use of
vinclozolin had declined by 82%, mancozeb 56%, eadazim 44% and paraquat 29%. The first inseetigidhe list,
dimethoate, appears at number fourteen.

In terms of weight of active substances applie@0A5, the list is dominated by sulphuric acid, simgwan increase in
use of 34% since the 2001 survey. The use of dazommber two in the list, increased by almost fimees since 2001.
The remainder of the top ten by weight comprised fierbicides and three fungicides. The firstétisgle in the list,
dimethoate, appears at number seventeen.

The most extensively-used fungicide active substmna 2005 by area treated were carbendazim, d¢hblomil,
azoxystrobin, tebuconazole, mancozeb and vinclozdlihlorothalonil was the most extensively-usedgfcide by
weight, followed by mancozeb, carbendazim and aztoalpin.  Although used on a limited area, thegfoides boscalid,
myclobutanil and pyrimethanil were recorded for fingt time in 2005.

By area treated, the most widely-used herbicidveacubstances were glyphosate, paraquat, cyanagilepropham,
diuron, linuron and diquat. By weight applied, lewer, glyphosate was the most important, followgdcyanazine,
chlorpropham, linuron, diuron, pendimethalin andapaat.

The only insecticides to appear in the top 25 lBadreated were dimethoate, lambda-cyhalothrin ampermethrin.
Whilst the use of dimethoate decreased by 72% rimgeof area treated, the use of lambda-cyhalotingreased by
almost four times and that of cypermethrin almasilided. Dimethoate and chlorpyrifos were the dnly insecticides
to appear in the top 25 by weight applied. Howgttee use of chlorpyrifos decreased by 81% in tesfrarea treated
and by 93% in terms of weight applied since theviores survey. The use of thiacloprid, spinosad tefldbenzuron was
recorded for the first time in 2005.

20



Table 7 Estimated area (ha) of application the fifty moste@sively-used active substances on all outdody and flower crops surveyed in Great

Britain in 2001 and 2005 (excluding seed & hot-wateatments)

Active substance Area treated in 2005 (ha) Area treated in 2001 (ha) % change on 2001  Movement
1 Carbendazim 6,781 12,091 -44 1
2 Chlorothalonil 6,093 5,660 8 i
3 Azoxystrobin 4,748 4,963 -4 1
4  Tebuconazole 4,651 3,502 33 i
5 Glyphosate 4,509 5,313 -15 1
6 Mancozeb 4,185 9,508 -56 1
7 Paraquat 2,162 3,026 -29 1
8 Cyanazine 2,114 2,275 -7 1
9  Chlorpropham 1,917 1,790 7 i
10 Vinclozolin 1,827 10,084 -82 1
11 Prochloraz 1,688 1,692 0 1
12 Diuron 1,337 536 149 1
13 Linuron 1,309 2,862 -54 !
14 Dimethoate 1,234 4,421 =72 !
15 Diquat 1,211 2,190 -45 !
16 Lambda-cyhalothrin 1,118 311 260 1t
17 Iprodione 865 647 34 1
18 Pendimethalin 690 552 25 i
19 Simazine 600 345 74 i
20 Cypermethrin 597 393 52 i
21 Sulphuric acid 537 328 63 1
22 Kresoxim-methyl 411 107 284 1
23 Epoxiconazole 408 107 281 1
24 Lenacil 388 1,072 -64 !
25 Propiconazole 365 84 337 1t
26 Deltamethrin 307 125 146 1
27 Metamitron 306 1,911 -84 1
28 Thiacloprid 293 . i
29 Pirimicarb 233 384 -39 1
30 Maneb 221 398 -44 !
31 Chlorpyrifos 206 1,073 -81 1
32 Oxycarboxin 183 472 -61 1
33 Bentazone 161 1,950 -92 1
34 Metoxuron 131 14 858 1
35 Spinosad 121 . 1
36 Teflubenzuron 121 . 1
37 Pymetrozine 115 82 39 1
38 Metazachlor 99 59 68 1
39 Boscalid 93 . 1
40 Malathion 89 9 911 1
41  Myclobutanil 84 . 1
42 Dazomet 61 13 374 1
43  Fluazinam 50 20 147 1
44  Fenpropimorph 46 69 -33 1
45  Chlormequat 42 . 1
46 Imazaquin 42 . 1
47  Pyrimethanil 40 . 1
48 Cyproconazole 39 138 -72 1
49 Pentanochlor 38 4 889 1t
50 Oxadiazon 32 28 12 1
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Table 8 Estimated amount (kg) of the 50 active substansed most by weight on outdoor bulb & flower cropsseyed in 2001 and 2005 in Great

Britain (excluding seed & hot-water treatments)

Active substance Amount used in 2005 (kg) Amount used in 2001 (kg) % change on 2001  Movement
1 Sulphuric acid 79,212 59,148 34 1
2 Dazomet 28,868 5,996 381 1t
3  Glyphosate 6,231 6,610 -6 1
4 Chlorothalonil 5,976 6,305 -5 1
5 Mancozeb 5,352 12,988 -59 1
6 Cyanazine 4,570 5,557 -18 1
7  Chlorpropham 2,938 3,408 -14 1
8 Carbendazim 2,269 4,156 -45 1
9 Linuron 1,084 2,541 -57 1
10 Diuron 923 390 137 1
11 Pendimethalin 908 905 0 1
12 Paraquat 801 1,235 -35 1
13 Azoxystrobin 756 752 1 i
14 Tebuconazole 740 489 51 1
15 Vinclozolin 691 2,425 -71 1
16 Prochloraz 680 611 11 1
17 Dimethoate 494 1,799 -73 1
18 Simazine 441 347 27 1
19 Lenacil 436 932 -53 !
20 Metamitron 365 1,394 -74 1
21 Diquat 265 459 -42 !
22 Maneb 253 434 -42 !
23 Iprodione 178 215 -17 1
24 Chlorpyrifos 145 2,022 -93 1
25 Metoxuron 113 34 229 1
26 Chlorthal-dimethyl 107 8 1,273 1
27 Bentazone 85 877 -90 1
28 Sulphur 79. 1
29 Pentanochlor 61 15 313 1
30 Metazachlor 57 39 46 1
31 Taracids 51. 1
32 Propachlor 38 146 -74 1
33 Thiacloprid 36. 1
34 Oxadiazon 34 54 -36 1
35 Pirimicarb 33 45 -28 1
36 Kresoxim-methyl 31 10 207 1
37 Propiconazole 31 8 291 1
38 Epoxiconazole 31 10 203 1
39 Oxycarboxin 29 29 . 1
40 Ziram 29. 1
41  Pyrimethanil 26. 1
42 Pymetrozine 17 1 1,592 ¢
43 Boscalid 16. 1
44  Chlormequat 15. 1
45 Cypermethrin 15 10 51 1
46 Zineb 12. 1
47 MCPA 11 81 -86 !
48 Fluazinam 10 5 122 1
49  Copper oxychloride 10 1
50 Fenpropimorph 10 24 -60 1
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PESTICIDE USAGE ON OUTDOOR BULBS

The area of bulbs treated with each formulationl gueir reasons for use, are shown in Table 9.b Bubps received on
average 5 pesticide sprays, with 3 of these cantifungicides and 2 herbicides (Table 4a). Only dPthe crop area
received no pesticides at all (Table 3). Fungkidecounted for 56% of the total treated area tfsdyinerbicides 29%,
applications directly to the bulb or via hot watezatment 7%, insecticides & nematicides 7%, desitcone percent,
with growth regulators, acaricides and molluscisidé less than one percent (Table 2). Howevesicdants accounted
for 63% of the weight applied (Table 6); the nexistaused were herbicides (15%), fungicides (13%lh br hot water

treatments (9%), insecticides one percent, withvffroregulators, acaricides and molluscicides I&ss tone percent
each.

The charts below illustrate the timing of applicas made toSland 2° year narcissi. Insecticide use in August and

September are applications made at the time otiptato protect I year narcissus bulbs from the large narcissus fly,
Merodon equestris.

Timing of applications made to Ist Year Narcissus August 2004 - September 2005

N
o

[y
o
|

60
g
o 50
=]
5]
E pry
g 40
_8 O Fungicide
S 30 — — B Herbicide
g Olnsecticide
3]
(o))
5]
<
[}
o
(]
o

‘ ‘EID‘.J_

Feb Mar Apr May Jun Jul

J il I ‘ cI L
Aug Sep Oct Nov Dec Jan

Timing of applications made to 2nd Year Narcissus August 2004 - September 2005
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The chart below illustrates the timing of applicas made to gladioli, with applications made tc tbhe year crop,
normally planted between March and May, contrassimgrply with those made to narcissi.

Timing of applications made to Gladioli - January -December 2005
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Bulbs — Fungicides

The most extensively-used, foliar-applied fungicidemulations were carbendazim, chlorothalonil,usinazole and
azoxystrobin, with an average of two applicatiofiseach being applied to over half of the bulb ageawn. Most
applications were made at approximately two-thim#hree-quarters of the full label rate. Fungicabplications made
to narcissi started in December, particularly i@ 8outh West, with most applications being made/den February and
April. Fungicide applications made to gladioli wemost frequent in July and August with botry@oirytis cinere,
being the main reason for use. General diseaseotavas the most frequently cited reason for faitg applications
made to bulbs, with botrytiB( cinerea and smoulderSclerotinia narcissicolpbeing the most commonly encountered
individual reasons.

Formulation Weight of a.s.  Proportion of ~ Proportion of Average number Average

area treated (ha) applied (kg) fungicide-treated census area of applications proportion of

area treated (where applied) full label rate

Carbendazim 6,096 2,166 0.21 0.63 1.96 0.77
Chlorothalonil 5,653 5,658 0.19 0.58 2.00 0.81
[Tebuconazole 4,489 714 0.15 0.52 1.76 0.64
IAzoxystrobin 4,462 686 0.15 0.54 1.68 0.61
Mancozeb 3,986 5,155 0.13 0.41 1.97 0.86
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Bulbs — Herbicides

Glyphosate was the most extensively-used herbisiddulbs, accounting for 29% of the herbicide-edaarea, being
used at three-quarters of the full recommended oat¢hree-quarters of the area grown. Where aididebactive
substance was used, it was normally applied asiglesapplication. Most applications made to naicigere made
between October and December when the crop wasatbrnBy contrast, most herbicide use on gladaktplace in
February in order to clear the ground before panti Almost all herbicide use, where a reason pesified, was for
general weed control (80%), with broad-leaved wemutrol accounting for 15%, grass weed control 48 desiccation
comprising less than one percent.

Formulation Weight of a.s.  Proportion of  Proportion of Average number Average
area treated (ha) applied (kg) herbicide- census area of applications  proportion of
treated area treated (where applied) full label rate
Glyphosate 4,441 6,150 0.29 0.73 1.24 0.77
Cyanazine 2,058 4,452 0.13 0.40 1.05 0.83
Chlorpropham 1,913 2,918 0.12 0.39 1.01 0.35
Diuron 1,337 923 0.09 0.27 1.00 0.22
Linuron 1,309 1,084 0.09 0.24 1.10 0.83

Bulbs — Insecticides

Dimethoate was applied to 36% of the area treatéu avfoliar-applied insecticide and lambda-cyhhatot to a further
30%. In contrast to lambda-cyhalothrin, wherengls application was made, growers using dimethoetge an average
of four applications, thiacloprid three applicatoand cypermethrin four applications. The average of lambda-
cyhalothrin applied was 9% higher than the fulldbtate, this is due to HDC narcissus trials beingountered in the
survey, where an experimental higher rate was besef to control large narcissus flyl.(equestriz The main
individual reason given by the growers for insédécuse was large narcissus fly, which accounted5% of the
insecticide-treated area where a reason was speecifiOther targeted pests included aphids, c#isegpand thrips; in
particular, most insecticide usage on gladioli veaghe control of aphids and thrips. Large namassfly, M. equestrisis
responsible for the primary damage to the bulb.alSnarcissus fliescumerusspp., merely exacerbate damage already
caused by basal rot or large narcissus fly. Thayghwvers rarely specified the species it is acyulalige narcissus fly
that is responsible for growers using control measu

Formulation Weight of a.s.  Proportion of  Proportion of Average number Average
area treated (ha) applied (kg) insecticide- census area  of applications  proportion of
treated area treated (where applied) full label rate
Dimethoate 1,234 494 0.36 0.07 3.51 0.60
Lambda-cyhalothrin 1,025 6 0.30 0.16 1.33 1.09
Thiacloprid 293 36 0.09 0.02 3.42 1.03
Cypermethrin 254 6 0.07 0.01 4.09 0.78
Chlorpyrifos 188 137 0.06 0.03 1.27 1.01
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Bulbs — Treatments made to the bulb (including heater treatments)

Hot water treatments were used extensively tostdim nematodeD(tylenchus dipsagiin lifted bulbs, and give good
control of bulb mite Rhyzoglyphus robii bulb scale mite§teneotarsonemus laticg@nd, with the further addition of
fungicides, the disease smould&clerotinia narcissicolp The most extensively-used treatment added tavater was
formaldehyde, added specifically to speed up tHeokistem nematode and reduce cross-infection diseases such as
basal rot Fusarium oxysporunf. sp. narciss) during hot water treatment. The next most extehsused active
substances by area treated that were added todiet tweatments, were the fungicides thiabendagpoteghloraz, and
carbendazim. The majority of these were appligti ¥armaldehyde in the hot water treatment, or djpady to protect
the bulbs from diseases such as basal rot durimggs after lifting. Use of two insecticides was@untered in hot water
treatments: chlorpyrifos and dimethoate. The fdtées no approval for use in this manner.

The only desiccant encountered was sulphuric adiich was used at a range of relatively high raesending on the
degree of natural leaf senescence that had occhefede chemical desiccation.

Chlormequat/imazaquin was the only growth regulagmorded, being used on only a minor area of ti&%aear
narcissus crop.

Molluscicide usage was limited to a single activbstance, ferric phosphate, used on relativelylsamaa of bulbs.
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Table 9 Outdoor bulbs: pesticides applied as field treattseand their reasons for application (treated hee) and total amount applied (kg active substance)

Botrytis/ Smoulder General Aphids/ Large General Reasons Total area Total weight
general disease disease caterpillars narcissus fly pests unspecified treated applied

Fungicides
Azoxystrobin 897 10 1,301 . . . 2,254 4,462 686
Carbendazim 328 92 2,733 . . . 2,943 6,096 2,166
Carbendazim/prochloraz . . 25 . . . 658 682 376
Chlorothalonil 947 22 2,317 . . . 2,367 5,653 5,658
Chlorothalonil/mancozeb . 48 85 . . . . 133 285
Epoxiconazole/kresoxim-methyl . . . . . . 408 408 61
Iprodione 78 . 291 . . . 238 607 113
Mancozeb 246 . 1,183 . . . 2,657 3,986 5,155
Maneb . . 221 . . . . 221 253
Myclobutanil . . 83 . . . . 83 1
Prochloraz . . 58 . . . 750 808 328
Prochloraz/propiconazole . . 5 . . . . 5 2
Tebuconazole 186 10 1,512 . . . 2,781 4,489 714
Vinclozolin 20 48 747 . . . 986 1,800 678
Other fungicides ) : 3 : . : 182 185 90
All fungicides 2,702 228 10,564 . . . 16,125 29,620 16,565

other fungicides includes azoxystrobin/fenpropiniprghlorothalonil/cyproconazole, cymoxanil/famoxadpcyproconazole, fluazinam, pyrimethanil & zineb
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Table 9 (cont.)Outdoor bulbs: pesticides applied as field treattseand their reasons for application (treated hee and total amount applied (kg active substance)

Botrytis/
general disease

Insecticides & nematicides

Chlorpyrifos

Cypermethrin

Deltamethrin

Dimethoate

Lambda-cyhalothrin

Malathion

Pirimicarb

Pymetrozine

Thiacloprid

Other insecticides & nematicides
All insecticides & nematicides

Molluscicides & repellents
Other molluscicides & repellerits
All molluscicides & repellents

Other insecticides & nematicides includes zeta-uygehrin

20ther molluscicides and repellents includes festiosphate

Smoulder

General
disease

Aphids/
caterpillars
122

21

40
72

256

Narcissus

fly

161

752
55

968

General
pests

58
109
243

243

655

Reasons
unspecified

26
74
74
217
970

10
113
49

1,533

Total area
treated

188
254
183
1,234
1,025
40
82
113
293

3,412

Total weight
applied

137

714
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Table 9 (cont.)Outdoor bulbs: pesticides applied as field treattseand their reasons for application (treated hee and total amount applied (kg active substance)

Desiccants
Sulphuric acid

Herbicides

Bentazone
Chlorpropham
Cyanazine
Diquat
Diquat/paraquat
Diuron
Glyphosate
Lenacil
Linuron
Metamitron
Metazachlor
Metoxuron
Paraquat
Pendimethalin

Simazine
Other herbicidées

All herbicides

Desiccation

446

24

24

Other herbicides includes cycloxydim, isoxaben & REC

Broad-leaved
weed control

25
115
409

31
48
329

115
25

10

1,107

Grass weed General
control weed control

690

1,176

37

295

. 335
302 1,860

298

61
586
266

315

306 5,921

Reasons
unspecified

91

137
1,108
473
36
761
954
1,926
388
896
281
60
70
386
272
272
14
8,032

Total area
treated

537

161
1,913
2,058

74
1,087
1,337
4,441

388
1,309
305
60
131
972
538
586

29

15,390

Total weight
applied

79,212

85
2,918
4,452

46
525
923

6,150
436
1,084
362

28
113
417
701
425

15

18,681



"PESTICIDE USAGE ON OTHER FLOWERS FOR CUTTING

The area of other flowers for cutting treated watch formulation, and their reasons for use, aosvshin Table 10.
These crops received on average four pesticidgspnath two of these containing fungicides and eaeh containing a
herbicide and an insecticide (Table 4a). Thirtycpat of the crop remained untreated (Table 3)ngkaides accounted
for 49% of the pesticide-treated area, insecticklegmaticides 27%, herbicides 16%, seed treatntitssoil sterilants
2%, molluscicides and repellents one percent witphair, tar oils/acids less than one percent e@dablé¢ 2). By weight
of active substances applied, soil sterilants weeemost important, accounting for 95%, as usageataelatively high
rates. Herbicides accounted for 3% of pesticicegason outdoor flower crops, fungicides 2%, sulpimsgecticides &
nematicides, tar oils/acids and molluscicides &etlemts all less than one percent each (Table 6).

Flowers for cutting — Fungicides

The most extensively-used fungicide formulationsenehlorothalonil, iprodione and azoxystrobin. @ohof botrytis
was the most commonly-cited specific reason for afsa fungicide (47% of the area treated with feidgs where a
reason was specified), followed B¢lerotinia(13%, limited to sunflower) and rust (8%, acrosside range of plants,
mainly chrysanthemums, pinks and gladioli). Geneligkase control was also an important reasonheruse of a
fungicide, and accounted for 32% of the area trkafth fungicides where a reason was specified.

Formulation Weight of a.s.  Proportion of  Proportion of Average number Average
area treated (ha) applied (kg) fungicide-treated census area of applications proportion of
area treated (where applied) full label rate
Chlorothalonil 271 141 0.16 0.10 3.18 0.41
Iprodione 258 65 0.15 0.10 3.07 0.33
IAzoxystrobin 239 67 0.14 0.12 2.45 1.12
Prochloraz/propiconazole 192 94 0.11 0.08 2.74 1.00
Oxycarboxin 183 29 0.11 0.07 2.97 0.61

Flowers for cutting — Insecticides

Cypermethrin was the principal insecticide usedpoaating for 36% of the insecticide-treated areh &n average of
two applications being made to a fifth of the ageawn. The use of deltamethrin, spinosad and liefilauron each
accounted for 13% of the insecticide-treated argh two applications being made to 7% of the areavg. Where
reasons for use were given, the main ones weragbids/caterpillars (53%), thrips (26%), aphids%)énd general
pests (5%). Thrips were primarily a problem onyshnthemum crops, with teflubenzuron and spinosdghthe main
active substances used.

Formulation Weight of a.s.  Proportion of  Proportion of Average number Average

area treated (ha) applied (kg) insecticide- census area  of applications  proportion of

treated area treated (where applied) full label rate

Cypermethrin 343 9 0.36 0.21 2.01 0.98

Deltamethrin 122 1 0.13 0.07 2.00 1.00

Spinosad 121 4 0.13 0.07 2.00 1.00

Teflubenzuron 121 3 0.13 0.07 2.00 1.00
Lambda-cyhalothrin/pirimicarb 93 15 0.10 0.11 1.00 1.00
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Flowers for cutting — Herbicides

Pendimethalin, applied to 27% of the herbicidetedaarea, and 16% of the area grown, was the moshsively-used

herbicide formulation.

specified, with broadleaved weed control comprighgremainder.

General weed control actednfor 92% of the herbicide-treated area whereasan was

Formulation

Weight of a.s.

area treated (ha) applied (kg)

Proportion of
herbicide-

Proportion of Average number

census area  of applications

Average
proportion of

treated area treated (where applied) full label rate
Pendimethalin 152 207 0.27 0.16 1.17 0.68
Glyphosate 68 81 0.12 0.06 1.49 0.59
Cyanazine 56 118 0.10 0.07 1.00 0.81
Paraquat 53 56 0.09 0.03 2.35 0.96
Diguat/paraguat 50 22 0.09 0.06 1.00 0.40

Dazomet was the only soil sterilant used, beindiegpre-planting to 61 hectares of flowers forticwgt. It accounted for
less than one percent of the area treated, butrtesd5% of the weight applied.

Molluscicide usage was limited to metaldehyde amdhincarb. Each was used on a relatively small afethe crop.

Ziram, used on a limited area, was the only repelecorded.

There was only minimal use of sulphur and tar adg&ls.
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Table 10 Other flowers for cutting: pesticides and their seas for application (treated hectares) and totalcaunt applied (kg active substance)

Fungicides
Azoxystrobin
Boscalid
Carbendazim
Chlorothalonil
Iprodione
Mancozeb
Myclobutanil
Oxycarboxin
Prochloraz/propiconazole
Propiconazole
Tebuconazole

Vinclozolin
Other fungicides

All fungicides

Insecticides & nematicides

Chlorpyrifos

Cypermethrin

Deltamethrin
Lambda-cyhalothrin/pirimicarb
Malathion

Pirimicarb

Pymetrozine

Spinosad

Teflubenzuron

Other insecticides &

nematicide%
All insecticides & nematicides

Botrytis  Sclerotinia

93

202
202
50
29
454 123

Rust

33

P NP WDN .

31

76

General General Aphids
diseaseweed control

14

50
45

108
39
27
17

309

10
21

48

51

20
151

Aphids/
Caterpillars

287
121
93

502

Thrips

121
121

249

General

pests sterilisation

35

49

other fungicides includes bupirimate, copper oxgatle, cymoxanil/mancozeb, difenoconazole, dithiarfnazinam, kresoxim-methyl, & mancozeb/metalaxyl

2Other insecticides & nematicides includes bifemthdeltamethrin/pirimicarb, imidacloprid, nicotimetenone & unspecified insecticides

192

16
10

182
182
124

22
732

treated

239
93
2
271
258
56

183
192
168
163
27
42
1,694

19
343
122

93

48

56

121
121

27
953

Reasons Total area Total weight
unspecified

applied

67
16

141
65
52

29
94
13
27
13
26
544

59
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Table 10 (cont.)Other flowers for cutting: pesticides and their seas for application (treated hectares) and totalcaint applied (kg active substance)

Botrytis Mildew Rust General Broad-leaf General Aphids/ General Slugs Soil Reasons Total area Total weight
diseaseweed control weed control caterpillars pests sterilisation unspecified treated applied

Herbicides
Cyanazine . . . . . 50 . . . . 6 56 118
Diquat/paraquat . . . . . 50 . . . . . 50 22
Glyphosate . . . . 20 46 3 68 81
Metamitron . . . . . . . . . . 1 1 2
Metazachlor . . . . 9 31 . . . . . 40 29
Paraquat . . . . . 44 9 53 56
Pendimethalin . . . . . 151 1 152 207
Simazine . . . . . 11 3 14 16
Other herbicidés . . . . 12 119 . . . . 1 132 269
All herbicides . : . : 41 502 : . . : 23 566 799
Soil sterilants
Dazomet ) . : . : : . : : . 61 61 28,868
Molluscicides & repellents
Other molluscicidés . ) . ) . . ) 22 2 ) . 24 30
Sulphur
Sulphur . . . . . . . . . . 10 10 79
Tar oils/acids
Tar acids . . . 2 . . . . . . . 2 51

Other herbicides include chlorpropham/fenuron, thi-dimethyl, clopyralid, clopyralid/fluroxypyritlopyr, cycloxydim, isoxaben, oxadiazon, pentarlog propachlor, propyzamide & trifluralin

20ther molluscicides/repellents were metaldehydehimearb & ziram



COMPARISON WITH PREVIOUS SURVEYS IN 1993, 1997 AND2001

Bulb crops and other flowers for cutting

Table 11 shows the areas treated with each chemioap and the amounts applied, for this survey thedprevious

surveys in 2001, 1997 and 1993. Data for all ooitdmulb and flower crops grown in the four surveyass are compared.
Table 12 shows the area treated with each chemicalp expressed as a percentage of the total aogagand the

average rate applied. This table allows trendsetanore easily seen, as changes in the total aceagre taken into

account.

There was very little change in the total area wtdoor bulbs and other flowers for cutting grownGineat Britain
between the four surveys, with the area grown iB520eing less than one percent lower than in 28%d.greater than in
1997 and one percent lower than in 1993. Whenoauttulb crops alone are considered, the area ghasrdecreased
by 6% since 2001, but has increased by 3% sinde 1883 and 1997. The area of other flowers fatirggihas fallen by
20% in comparison with 1993 but increased by 11%admparison with 1997 and by 53% in comparison Wit
previous survey in 2001.

The area treated in 2005 was 35% less than in 20017% less than in 1997, but was 32% more thd®98. By
contrast, the weight applied in 2005 has decreayge8Po and 12% respectively compared with 2001 &8i71and by
37% compared with 1993. The apparent inconsistdretyeen the 32% increase in the area treated ren@7%
reduction in the weight applied between 1993 an@d52i8 due primarily to the reduction in the aresated with the
desiccant sulphuric acid.

Since the previous survey the use of fungicidesdeseased by 39% in terms of area treated, witbreesponding
decrease in the weight applied. By contrast, tha &reated with fungicides has increased by 46f2es1993, whilst the
weight applied has decreased by 27%. This ladtdue to the decreasing rates of fungicide appicdTable 12), with
rates of application falling from 1.25 kg of actisebstance per hectare in 1993 to 0.62 kg/ha iB,28@marily driven by
the introduction of newer molecules active at loweses. The discrepancy is also due to an incieabe number of
fungicide sprays applied in 2005 compared with 19@fh four applications in 1993, seven in 199'Aenin 2001 and six
in 2005 (Table 12).

Since 2001, the area treated with insecticidesdeascased by 37%, with the weight applied falliggbid%, in line with

an increased use of pyrethroids applied at a mmekrl rate of application than the organophosphatgare replacing.
The average rate of insecticide application felhfr0.63 kg/ha in 2001 to 0.43 kg/ha in 2005. Betw&993 and 2005
the area treated with insecticides decreased by b6¥%had increased by 23% since 1997. Averagss m@itapplication
were similar in 1993, 1997 and 2005.

The pyrethroids were the principal insecticide graised in 2005, their use more than doubling coetpaith 2001, if
the area treated is taken into account. Pyretenile used on a slightly larger area than orgaosydtates in 2005, the
first time this has occurred in any survey of baiftal flower crops. The use of organophosphatedéa®ased. This was
the principal insecticide group in each of the pyas surveys but the area treated in 2005 droppedktl under a third
of that treated in 2001. It appears that pyrettgahay be replacing organophosphates as the ne&tment for the
control of large narcissus flies, though this i$ canfirmed by Table 9, in which no reason was #jgecfor much of the
use of pyrethroids.
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The use of carbamates in 2005 was 65% lower thaPOO1, 30% less than in 1997 and 78% less than988.1
Organochlorines, used to a limited extent in 19987 and 2001, were not recorded in 2005.

Usage of desiccants had increased, in terms ofterated, by 64% since 2001 and by 34% in termseifht applied.
However, the area treated had decreased by 22% arethpwnith 1997 and by 43% compared with 1993, with
corresponding decreases in the weight applied. pEneentage of the area of bulb crops treated dgtiiccants dropped
from 16% in 1993, to 12% in 1997, to 6% in 2001thvén increase to 9% in 2005. All desiccant usecunted for by
sulphuric acid, which is applied at relatively higlies. The rate of application has varied ovehesd the four surveys
although applications in reduced from 183 kg/h&a903 to 148 kg/ha in 2005.

Since 2001, the herbicide-treated area had fajeB0B6 with the weight applied decreasing by 23%wklver, between
1993 and 2005, the herbicide-treated area increlaget?%, and had increased by 4% in 2005 comparéd®®7. In
terms of weight applied, herbicides increased byte¥ween 1993 and 2005 but decreased by 9% in @@®bared with
1997. The disparity between the increases in aesdetd and amount applied is accounted for by actexh in the rate of
herbicide application, from 1.64 kg/ha in 1993 t#2lkg/ha in 2005.

The area grown, lifted and treated with the digitdat formaldehyde, in hot water treatments, asragmtage of the area
grown, has remained fairly constant over the last Survey years being 31% in 1993, 36% in 199% 392001 and
28% in 2005. This reflects the continuing needl Etk of inexpensive alternatives, for this additin post-lifting bulb
dips and hot water treatment. The rate of apptinah 1993 was 6.95 kg/ha, falling to 6.59 kg/ha 997, 5.21 kg/ha in
2001 and 3.99 kg/ha in the current survey.

Usage of molluscicides and repellents has beenmainin all four surveys. However, the area treatittt molluscicides
and repellents in 2005 decreased by 89% since 28lfligugh the amount used decreased by only 75%is i
accounted for by an increased rate of applicafrom 0.54 kg/ha on average in 2001 to 1.2 kg/h20@5.

Although the area treated with soil sterilants hedliced by 22% since 1993, the total amount apphiedt than doubled
over the same period, in line with an increasénénrate of application from 146 kg/ha in 1993 t® 4@/ha in 2005. By
contrast, the area treated in 2005 was 45% grétaderin 2001, yet the weight applied decreased 19 teflecting a
reduction in the rate of application from 831 kgiha2001 to 475 kg/ha in 2005. There was no remwrdse of soil
sterilants in 1997. In the three surveys in wtsoll sterilants were recorded, they were useddattone percent of the
area grown. No use of methyl bromide was encoadter 2005, though a small area was treated piptanting bulbs
or other flowers in 2001 (29 ha) and also in 1988 ka), though in 1993 usage was restricted tgptise to growing
chrysanthemums or other flowers for cutting.

Changes in the use of seed treatments is relatedynta the fluctuation in the areas of other flowdor cutting grown
from seed in each survey year.

Pruning paints, applied ®ucalyptusggrown as foliage plants, was only recorded in 1997

There was only minimal usage of growth regulatsufphur and tar oils/acids in any survey betweedB31gnd 2005.
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Table 11 Comparison of pesticide usage on outdoor bulb aherdflowers for cutting, 1993-2005, area treatéd)and amount used (kg)

Chemical

Acaricides
Insecticide$
Benzoylureas
Carbamates
Organochlorines
Organophosphates
Pyrethroids

Other insecticides
Total - all insecticides
Desiccants
Disinfectant8
Fungicide$

Sulphur

Growth regulators
Herbicides
Molluscicides & repellents

Soil sterilants

Tar oil/acids

Pruning paints

Seed treatments

Total - all registered pesticides

Area grown

lincludes insecticides applied directly to seeduwlb® or via hot water treatments
Zncludes disinfectants applied via hot water treatrs
Sincludes fungicides applied directly to seed obbbudr via hot water treatments

1993
ha

78

619

37
3,548
1,066
155
5,505
948
1,794
22,378

45

11,254

334

78

79

42,414

5,792

kg

688

29
1,690
17

49
2,475
173,366
12,466
27,864

224

18,495
217

11,435

<1

246,541

1997
ha

12

197
105
2,865
525
53
3,746
685
1,985

38,033

15,356

139

42
243
60,244

5,492

kg

44
59
1,641

87
1,839

111,030
13,068

29,616

21,347

289

177,191

2001
ha

27

397
21
5,907
828
130
7,283
328
2,254

53,713

22,673
220

42

86,544

5,777

kg

97

4,438
13

4,557
59,148
11,752

34,009

25,390
119

34,894

<1

169,869

2005
ha

10
121
138

1,783
1,930
647
4,619
537
1,625
32,711
10

42
15,956

25

61

322
55,920

5,740

kg

18
1,844
23

81
1,969
79,212
6,483
20,254
79

15
19,480
30

28,868

51

<1

156,444
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Table 12 Comparison of pesticide usage on outdoor bulb aherdflowers for cutting, 1993 - 2005, treated asesaa percentage of area grown and average ratdiegikg/ha)

Chemical

Acaricides
Insecticide$
Benzoylureas
Carbamates
Organochlorines
Organophosphates
Pyrethroids
Other insecticides
Total - all insecticides
Desiccants
Disinfectant8
Fungicide$
Sulphur
Growth regulators
Herbicides
Molluscicides & repellents
Soil sterilants
Tar oil/acids

Pruning paints

Seed treatments

Total - all registered pesticides

Area grown

lincludes insecticides applied directly to seeduwb® or via hot water treatments
Zincludes disinfectants applied via hot water treatts
Sincludes fungicides applied directly to seed olbbudr via hot water treatments

1993
Area treated
as% of area

11

61
18

95

16

31

386

194

732

5,792

Rate
(kg/ha)

0.02
111
0.77
0.48
0.02
0.32
0.45
182.93
6.95
1.25

4.98

1.64
0.65

146.07

<0.01

5.81

1997

Area treated

as% of area

52
10

68

12

36

693

<1

280

1,097

5,492

Rate
(kg/ha)

0.23
0.56
0.57
0.02
1.62
0.49
162.05
6.59

0.78

0.41
1.39

2.09

0.01
<0.01

2.94

2001

Area treated

as% of area

<1

<1
102
14

126

39

930

392

1,498

5,777

Rate
(kg/ha)

0.01

0.24
0.07
0.75
0.02
0.06
0.63
180.15
5.21

0.63

1.12
0.54

830.78

1.96

2005

Area treated
as% of area

<1

31
34
11
80

28
570

<1

278

<1

<1

974

5,740

Rate
(kg/ha)

0.16
0.03
0.13
1.03
0.01
0.12
0.43
147.57
3.99
0.62
8.00
0.37
1.22
1.20

475.30

20.79

<0.01

2.80



The chart below illustrates the change in majotipiee use as the amount of active substance (imjiplied to produce
one hectare of crop. Across the four surveys si®¥83, for all major pesticide groups except dmiténts, usage was at
a maximum in 2001. In the current survey, usagallothese pesticide groups declined compared @i28nd for all
groups except herbicides, was at its lowest insamyey.

Changes in owverall pesticide input (kg/ha of cropigpwn) from 1993-2005
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