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Abstract

In 1996, 368 randomly selected fields of winter athevere sampled and assessed for the
incidence and severity of disease in a survey uakien jointly by CSL and ADAS. The
fields were identified using a farm list stratifibg the area of wheat grown in each region.
Samples were taken in July when crops were at tilleympe growth stage (GS 73-75).
Mildew, at 0.3%, andSeptoria tritici, at 2.1% area of the second leaf, were at highesl$
than in 1995 (0.2 and 0.85 respectivel\§eptoria tritici was again the most severe foliar
disease.Septoria nodorum waspresent at only trace levels on leaf two and thie.e®lildew
affected 0.3% area of leaf 2 and was twice as sea®in 1995. In no region did the level of
mildew exceed 0.5% of the area of leaf 2. Browst mas recorded only at trace levels and
yellow rust was absent from any sample. This vasfitrst time since the survey began that
yellow rust has not been recorded.

Levels of eyespot, at 4.8% stems affected with matdeand severe symptoms, was lower
than in 1995 (9.1%). Sharp eyespot levels showeiglar fall with only 2.5% stems
affected by moderate and severe symptoms compaitbddv6% stems in 1995. Fusarium
diseases affected 26.3% of stem bases and 0.8%r®f levels similar to 1995, itself the
lowest year on record for ear disease. Take-all pr@sent in 13% of crops and patches
recorded in 4% of crops. Symptoms of BYDV wereorded in 8% of crops compared with
26% in 1995.

Riband was the most commonly sampled cultivar & 26 crops, a position it held for the
sixth successive year, followed by Brigadier (2380 Hereward (10%). Brigadier carried
the highest levels of mildew (0.4% area of leaB8Y) Hussar the highest levels Sftritici
(5.8% area of leaf 2). Levels of eyespot were kiwlellowing grass and sharp eyespot
following wheat. Moderate and severe levels ofafilsn stem base diseases were highest
following pulse. Take-all levels were lowest fallmg oilseed rape or potatoes, but most
severe following set-aside. Monoculture had liféect on levels of either eyespot or sharp
eyespot, but internodal fusarium levels tendedettighest following a second or third wheat
and take-all most severe in a third wheat. Mildmvd S. tritici were most severe in crops
drilled in mid-October. Eyespot, sharp eyespot &mhrium were most severe in crops
drilled before October and take-all least in crdpled after the end of October.

Fungicide sprays were used on 98% of the crops Isaimwith 84% receiving two or more
treatments. The most popular regime, applied & 81 crops, was a two-spray programme

with the first spray applied at GS 31 followed bgexond spray at GS 39. Twenty four per



cent of crops received a three-spray programmeop<received on average 2.2 fungicide
spray applications, the same as 1995. Seventy pemecent of crops were grown from
certified seed with 95% of crops sown with fungecitleated seed. Insecticide products were
applied on 312 occasions, 715 in the autumn, 1B¥ fihe spring to GS 37 and 18% from
GS 38to 75.



CONTENTS

Contents Page
Y 0L = T PSPPSR 2
1Y oo [8]ox 1 To] o PP PPPPPRPRPPR 5
YT 1 T T PSPPSR 5
RESUILS aNd iSCUSSION ......uviiiiiiieieei ittt e e eeneee e e e e nnenees 11
Severity of foliar and stem diSEASES.......cccccmiiiiiiiiiiieeeeeee e 12
Regional diSease INCIAENCE ...........ooi i 15
Effect of cultivar on disease SEVEItY ......cccccceevviiiiiiiiiii e, 16
FUNQICIAE USE ...t 17
([T o (oo [N T L PP 17
INSECHCIAR USE ... ittt e e e e eees 18
DrilliNG AES.....eeeiiiiiiiiiice e e eeee e e e ee e ee e e e e as 19
(@0] T3 11153 [ 1 1 20
RETEIENCES ...t e+ttt e e e e e e e e et be e e e ae s e e sbabbsbeeeeeeeas 23
ACKNOWIEAGEIMENTS ...ttt e e e e e e e e ee e 24



Introduction

Plant pathologists at the Central Science LaboydtoEL) and ADAS have conducted annual
disease surveys of winter wheat crops since 19#0tiwe exception of 1983 and 1984. There
is a continuing need to monitor crops in orderdtedt changes in the disease spectrum. These
changes may be caused by the introduction of neliivats with differing disease
susceptibilities and by changes in husbandry praetnd pesticide use.

This report contains the results of the surveyaotif, stem base and ear diseases of winter
wheat for the 1995-1996 growing season.

The results, where appropriate, are compared Withet from previous winter wheat surveys.

M ethods

The 1996 survey of leaf, ear and stem-base disedsemter wheat was carried out in late
June to July when crops were at the early- to nmednilk growth stage (GS 73-75). A list of
farm addresses was sent to ADAS staff responsibledilecting samples in the nine regional
areas (Table 1). The distribution of addressesvdrt regions was proportional to the
regional area of winter wheat grown, except for #alvhere additional addresses were
requested in order to obtain meaningful figurestifier area. The addresses were selected at
random from the returns of the June 1995 MAFF adfucal census. A list of the counties
within each region is given in Table 1.



Table 1.  Key to regions referred to in the survey

Code Region County ADAS Centre
(previous centre in
brackets)
NO(N) North Cleveland, Cumbria, Northumberland, High Mowthorpe
Durham, N. Yorks (Northallerton), Tyne &  (Newcastle)
Wear

NO(L) North Humberside, N. Yorks (Harrogate), Srk® High Mowthorpe
W. Yorks (Leeds) (Leeds)

M&W  West Mids  Cheshire, Derbyshire, Notts, Leics, Hereford olverhampton
& East Mids Worcester, Gr Manchester, Lancs., Merseyside,
Shropshire, Staffordshire, Warwickshire, West

Midlands.
EAST East Bedfordshire, Cambridgeshire Northants, = Boxworth, Kirton,
Essex, Hertfordshire, Lincolnshire, Norfolk, Terrington, Arthur
Suffolk, Gr London (Eastern) Rickwood
(Cambridge)
SE(W) South-East Kent, Surrey, E. Sussex W. Susaekpndon Arthur Rickwood
(SE) (Wye)
SE(R) South-East  Berkshire, Buckinghamshire Hampshi Bridgets
Oxfordshire (Reading)
SW(B) South-West Avon, Dorset, Gloucestershire, S&wet, Starcross
Wiltshire (Bristol)
SW(S) South-West Cornwall, Devon Starcross
(Starcross)
Wales Wales All Welsh Counties Pwllpeiran
(Cardiff,
Trawsgoed)

NOTE:- All figures for regional areas in the tabbls® means of the total number of samples
assessed from those areas. All national figuresteanean of a stratified sample, within
which the number of samples from each region ip@tonal to the area of winter wheat
grown in the region.

Farms were visited by ADAS consultants at GS 73vHen the dry matter of the grain is
accumulating most rapidly. On each farm, a fieakwgelected at random and a sample of 50
fertile tillers was collected at random from a diagl traverse of the field. The samples were
packed in polythene bags and dispatched immediaieBSL for assessment accompanied by
a completed questionnaire giving agronomic detaith as cultivar, sowing date and previous
cropping, as well as details of all pesticide aggiions.



Sub-samples of 25 tillers were assessed on aaiv@BL. Leaf diseases were recorded as the
percentage area of the flag and second leavededfasing standard area keys (Anon., 1976).
Green leaf area and insect damage were similastyded.



Eyespot and sharp eyespot

Eyespot and sharp eyespot were recorded as thenpage of tillers affected in three
categories:- slight, moderate and severe, afteméttbod of Scott & Hollins (1974) below:

dight lesions girdling less than half the circumfereatthe stem.
moderate lesions girdling more than half the circumferentéhe stem.
severe lesions girdling more than half the circumferernéehe stem, and tissue softened so

that lodging would readily occur.

Eyespot index = No. stensight + 2(No. stemsnoderate) + 3(No. stemsevere) x 100
Total numberstéms in sample 3

Take-all

Take-all was assessed in the field at the timaofiding using the following key:

Category Description

0 no take-all seen

1 a scatter of plants showing premature ripening

2 occasional small patches (less than 5m acrogsyish premature ripening and/or
stunting - less than 1% of field affected

3 many small or few large areas affected - 1%08 df field affected

4 many large areas affected - more than 10% af fieta affected

(Examine the roots of a sample of plants showinggms to confirm the presence of blackening
normally associated with take-all.)

Barley yellow dwarf virus

Barley yellow dwarf virus (BYDV) was assessed ia feld at the time of sampling using the
following key:

0 no BYDV seen

a scatter of plants showing BYDV symptoms (leagi#protic with a bronze red extending
downwards from their tips).

2 occasional small patches (less than 5m across)isg@&W¥ DV symptoms.
many small or a few large areas affected (1% to b0%eld area affected).
many large areas affected (more than 10% of fiedd affected).



Fusarium

The percentage of stems with slight, moderate avere fusarium symptoms on the nodes
and internodes was also recorded using the keyrshelow:

Score Nodes Internodes
00 no infection. no infection.
01 " slight streaks on stem base.
02 ! general browning on stem base.
03 " stem base rotted - likely to cause lodging.
10 staining on one or more nodes but noho infection.
covering the whole circumference of
the stem.
11 " slight streaks on stem base.
12 ! general browning on stem base.
13 " stem base rotted - likely to cause lodging.
20 staining on one or more nodeso infection.
covering whole circumference of the
stem.
21 ! slight streaks on stem base.
22 " general browning on stem base.
23 ! stem base rotted - likely to cause lodging.
30 one or more nodes rotted - likely too infection.
cause lodging.
31 " slight streaks on stem base.
32 " general browning on stem base.
33 " stem base rotted - likely to cause lodging.

Disease categories:

nodal: slight = 10,11,12,13 modera®0:21,22,23 severe = 30,31,32,33
internodal: slight =01,11,21,31 moderatg?712,22,32 severe = 03,13,23,33

Combined categories (nodal + internodal):

slight = 01,10,11 moderate = 02,12,20,21,2%vere = 03,13,23,30,31,32,33



Fungicides

Tables providing information on fungicide use lisé types of fungicides and their principal
times of application. Throughout these tablesigicides are grouped according to their
mode of action using the following convention:

MBC -

DMI -

Morpholine -

any product or mixture containing one armof the following:

benomyl, carbendazim

any product or mixture containing one ormmof the following:

cyproconazole, epoxiconazole, difenazate, fenbuconazole,
flusilazole, flutriafol, prochloraz, propiconazotepuconazole,
triadimefon, triadimenol

any product or mixture containingecor more of the following:

fenpropidin, fenpropimorph, tridemorph
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Results and discussion

Selected data for the key diseases are presentd ifollowing histograms, together with
data from the previous four years to set the ctirresults in context. The term disease
incidence means either the percentage of cropsisplar stems affected; whereas disease
severity refers to the percentage area of leafteams covered by disease symptoms. Data
have not been subjected to statistical analysis.

A total of 441 samples were received and proceas€SL. The size of the stratified sample
used to calculate national means was 368 (Table 2).

Table 2. Distribution of winter wheat in Englanddawales and survey sample

Region Area ADAS Centre % of area No. of samples
(1996 census) processed
NO(N) North High Mowthorpe 6.9 31
NO(L) North High Mowthorpe 10.7 46
M&W E&W Mids. Rosemaund 15.5 68
EAST East Boxworth, 42.8 162
Terrington,
Arthur Rickwood
SE(W) S. East Athur Rickwood 5.5 24
SE(R) S. East Bridgets 8.3 36
SW(B) S. West Starcross 8.3 37
SW(S) S. West Starcross 1.3 6
WALES Wales Trawsgoed 0.7 31
Total 100 441

The samples processed were taken from 4222 hantémwheat.
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Severity of foliar and stem disease

Only two diseases, mildevéeptoria tritici were present at levels at more than 0.1% area leaf
2 affected (Fig. 1).S. nodorum, brown rust andidymella were present at only trace levels
and yellow rust was not recorded. Total foliar dse was higher than in the previous two
years.

B Mildew
@S. tritici
W S. nodorum

% leaf area affected

1992 1993 1994 1995 1996

Year

Fig. 1 National foliar disease levels (mean % &a&?2 affected)

Eyespot was present in 82% of crops, but moderadesevere infections were low (Fig. 2).
Levels were broadly similar to those recorded aphevious two years.

M Slight
B Moderate
B Severe

% stems affected

1992 1993 1994 1995 1996

Year

Fig. 2 National levels of eyespot (mean % sterfectdd)
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Sharp eyespot was present in 61% of crops but rateland severe levels were low (Fig. 3).
Levels of sharp eyespot in the slight category hehvewvn a steady increase since 1993, but
levels of moderate plus severe symptoms were |tvesrin 1995.

B Slight
B Moderate
B Severe

% stems affected

1992 1993 1994 1995 1996

Year

Fig. 3 National levels of sharp eyespot (meanémstaffected)

Stem base fusarium levels affected 26% of stemegelkeof fusarium ear blight and glume
spot were low and similar to 1995, but were lovirart early years (Fig. 4).

B Ear blight
@ Glume spo

% ears affected

1992 1993 1994 1995 1996

Year

Fig. 4 National levels of fusarium on the earsgés affected)
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The incidence and severity of take-all was lowantim 1995, with only 4% of crops showing
patches of the disease compared with 6% in 199p5Fi
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Fig. 5 National levels of take-all (% crops in le@ategory)

The incidence and seventy of BYDV was lower thathim previous four years, with only 1%
of crops showing patches (Fig. 6).

20 1
18
16
14 1
12 4

w1
a2
LK
04

% crops affected

1992 1993 1994 1995 1996

Year

Fig. 6 National levels of BYDV (% crops in eachegory)
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Regional disease incidence

The dominant disease w&s tritici, with the highest levels occurring in the Southsive
(Starcross). The highest levels®ftritici were also recorded in the North (Leeds). Mildew
was recorded at less than 0.5% &dodorum only at 0.1% in South East (Wye). Yellow
rust was not recorded in any region and brown ouagt at trace levels in the East and South
East (Reading) (Fig. 7).

129

B Mildew
@S. tritici
B S. nodoruni

% leaf area affected

NO(N) NO(L) M&W  EAST  SEMW) SE(R) SW(B) SW(S) WALES
Region
Fig. 7 Regional foliar diseases levels (mean % &raf 2)

Eyespot was more common on samples from the Noutithe disease was more severe in
samples from the South West (Starcross) and Midl@&Western (Fig. 8).
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Fig. 8 Regional eyespot levels (mean % stemstafi@¢c
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Sharp eyespot was most common in the South Weatc{8ss), with the lowest levels being

recorded in samples from the East (Fig. 9).

B Slight
B Moderate
B Severe

% stems affected

NO(N) NO(L) M&W  EAST  SEW) SE(R) SW(B) SW(S) WALES

Region

Fig. 9 Regional levels of sharp eyespot (meanérstaffected)

Effect of cultivar in disease severity

Mildew levels were low on all the main cultivarsitivthe highest level of 0.4% leaf area
being recorded on BrigadierS. tritici was the dominant disease. The highest level was
recorded on Hussar at 5.8% and the lowest levéleyeward at 0.7% S nodorum was
present at only trace levels. Yellow and brown were absent from all the main cultivars
(Fig. 10).

H Mildew
OS. tritici

% leaf area affected

Riband Brigadier Hereward Hussar Hunter Consort Soissons

Cultivar

Fig. 10 Foliar diseases on main cultivars (meaaréa leaf 2)
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Fungicide use

The majority of crops were sprayed at GS 31 (778#pwed by GS 39 (70%) and at GS 59

onwards
sprayed

90
80 1
70 +
60 1
50 A
40+
30 1
20 A
10+

% crops sprayed

(44%) (Fig. 11). This 1993 there has beslight decline in the proportion of crops
from GS 59 with a concomitant increaseopssprayed both at GS31 and GS 39.

BGS 31
OGS 39
B GS 59 +H

04

1992 1993 1994 1995 1996

Year

Fig. 11 Per cent crops sprayed at GS 31, GS 3aa6& 59 onwards

Herbicide use

The majority of crops received a herbicide in tpergy (73%) (Fig. 12). There has been a
dramatic increase in the number of crops spraydd wipost-emergence herbicide in the
autumn since 1994, a reflection of the wet autuofrik992 and 1993.
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0

% crops sprayed

] B Pre-drilling
] O Pre-emergence
] B Post-em (a)
] O Post-em (s)
1992 1993 1994 1995 1996
Year

[Post em(a) post-emergence in the autumn, Pogsenpost-emergence in the spring]

Fig. 12 Timing of herbicide applications (% crapsayed)
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Insecticide use
The majority of crops received an aphicide in theumn for the control of aphids (Fig. 13).

There was a slight increase in sprays appliedératitumn and a dramatic fall in crops treated
in the summer, a consequence of low aphid populaiim the ears.

70—

407 W T T B B Autumn
COEEE R R BN B EEE @ Spring
B Summer|

% crops sprayed

1992 1993 1994 1995 1996

Year

Fig. 13 Percentage crops treated with an insédetiici autumn, spring or summer

There were slightly fewer patches of BYDV infectgldnts in crops which had received an
application of pyrethroids in the autumn (Fig. 14).

B Unsprayed
O Sprayed

% crops

Category

Fig. 14 Effect of pyrethroids applied in the antuon BYDV
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Drilling dates

The majority of crops were drilled before Octob86%). Only 15% were drilled after the
middle of October (Fig. 15). This was a similartdizition to 1995.

B <1 Oct

@ 1-10 Oct
W 11-20 Oc
021-31 Oc
0> 31 Oct

% crops

1992 1993 1994 1995 1996

Year

Fig. 15 Dirilling dates for crops
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Conclusions

1.

Foliar diseases were slightly more severe that995. Septoria tritici was the most
common foliar disease for the sixth consecutiver,yeacurring in 64% of crops and
affecting on average 2.1% of the second leaf. disease was most damaging in the
South West (Starcross) where 11.2% of leaf 2 wiastaid.

S nodorumwas at its lowest level for 6 years. It was seeonly 11% of crop samples,
affecting on average less than 0.1% of leaf 2. Righest level was recorded in the
South East (Wye) where 0.1% of leaf 2 was affected.

Mildew was recorded in 53% of crops, affegtih3% of leaf 2. The highest levels were
recorded in the North (Newcastle) and Midland arnesw'rn.

Brown rust was recorded in only 0.5% of cradfecting less than 0.1% of leaf 2. It was
only recorded in samples from the East and Soush [®Reading) .

Yellow rust was not recorded in any sample fog first time in the history of the
survey.

Eyespot was recorded in 82% of samples. Batldence and severity levels were
lower than those recorded in 1995, with 4.8% afnsbases having moderate and severe
symptoms. Levels were highest in the South Wesir¢giss).

Sharp eyespot was recorded in 61% of samplegpared to 69% in 1995. Moderate
and severe symptoms totalled 2.5% stems affectbe. disease was most severe in the
South West (Starcross).

Stem base fusarium symptoms were recorded in 8% of samples, the severity of
symptoms was low with moderate nodal symptoms tiffgaonly 2.4% of stems and
moderate internodal symptoms 1.1%. Severe symptinisown foot rot were rare.

Only 1.9% of samples were affected by ear bliglsinalar incidence to that recorded in
1995.

Take-all was seen in only 13% of crops, fetham in 1995. Only 4% of crops had
take-all patches, fewer than in any previous yéaake-all patches were most common
in the South-East (Wye).
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10.

11.

12.

13.

14.

15.

16.

17.

BYDV was less prevalent than in 1995, beirmprded in 8% of crops. Patches of plants
with BYDV symptoms were seen in 1% of crops comg@ace8% in the previous year.

Riband maintained its position as the mostufapcultivar for the sixth consecutive
year, accounting for 26% of the stratified sampléhe second most widely grown
cultivar was Brigadier at 23% crops, up 2% from3.99

The highest level @& tritici was recorded on Hussar. The lowest level wagdedoon
Hereward. Mildew was most severe on Brigadier ¢ilglso had the highest level ®f
nodorum.

Thirty nine per cent of the crops in the #ieat survey followed a cereal crop with 32%
of fields having been in wheat in the previous eaasLevels of eyespot were lower in
crops following grass. Levels of sharp eyespotewewer in crops following wheat.
Take-all was least severe in crops following puspotatoes.

Eyespot was less severe in third or subsequieedt crops than in first or second wheat
crops. Take-all was most severe in second whegscr

Good autumn drilling conditions resulted irhigh proportion of early-drilled crops,
with 36% being sown during September and 77% beériiled before mid-OctoberS.
tritici was less severe in crops drilled after the ern@atbber, as were eyespot and take-
all.

Fungicides were used on 98% of crops, with 848éiving two or more sprays usually
applied at GS 31 followed by further sprays ateitBS 39 or GS 59 or both. The most
popular, applied to 31% of crops, was a two-spregg@amme with the first spray

applied at GS 31 followed by a second spray at @S Rineteen per cent of crops
received a three-spray programme consisting ofsa $pray at GS 31,followed by a
further two sprays at or around GS 39 and GS 58p£sampled in the survey received,
on average, 2.2 fungicide sprays each.

MBCs were applied to 8.3% of crops treated wiflangicide at or around the first node
stage (GS 31). They were usually applied with regitide from another group either
tank-mixed or as part of a commercial product. BMiere applied to 94% of crops
treated with a fungicide at GS 31 and morpholine37%.
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18.

19.

20.

21.

22.

23.

24,

25.

Fungicides in the DMI group were used on alnadisthe crops (98%) sprayed at or
around flag leaf emergence (GS 39). Fifty eight qgent of crops were treated with a
morpholine at this growth stage and 3% with an MBC.

DMI fungicides were applied to 94% of cropsiebhreceived a fungicide treatment
from ear emergence onwards (>GS 59). Morpholineseevapplied to 46% of crops
treated during this period, and MBC'’s to 27%.

Seventy nine per cent of crops in the survesevgeown from certified seed and 20%
from farm-saved seed, with 95% of all crops growoentf fungicide treated seed. The
most popular product was Sibutol (bitertanol plusdridazole).

Pre-drilling herbicides, mainly glyphosate, applied to 13% of the fields included in
the stratified survey, and pre-emergence herbicidee used on 5% of crops. Tri-allate
and trifluralin were the most commonly used acingredients applied pre-emergence.

Sixty-five per cent of crops received a paoseggence herbicide spray in the autumn, a
similar proportion to 1995. Most of the herbicideatments were composed of two or
more active ingredients with isoproturon being thest frequently used, occurring in
85% of all autumn herbicide applications.

Seventy-one per cent of crops were treatdd aviterbicide from January onwards. This
was the first herbicide treatment for 26% of cropsmpared to 23% in 1995 and 81%
in 1993. Fluroxypyr was the most frequently usetiva ingredient, being included in
36% of the herbicide treatments applied after &studry. Metsulfuron-methyl was
included in 28% of sprays applied at this time ofeaprop-P-ethyl in 10%, isoproturon
in 19%, bromoxynil + ioxynil in 10% and mecoproproecoprop-P in 11%.

Growth regulators were applied to 79% of cropShe market was dominated by
products containing chlormequat at 77% of the cipgserally applied between GS 29
and GS 35

Sixty-seven per cent of crops received ancinsde treatment. Fifty per cent of crops
received a single insecticide spray, 15% receivea sprays and 2% three or more
sprays. Seventy two per cent of insecticide appbas were made in the autumn,
primarily to control the aphid vectors of BYDV. @&ie was a slightly reduced level of
BYDV symptoms in crops receiving an autumn insed#éc
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