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Abstract 

 

One hundred and twenty five crops of winter oilseed rape were selected from farms 

throughout England and Wales.  The number of farms sampled was in proportion to the area 

of rape grown in each county and the individual farms selected as being representative of the 

area.  Crops were sampled on three occasions;  in the autumn of 1993, the spring (at early 

stem extension) and again in the summer (at pod ripening) of 1994.  On each occasion 25 

plants were taken at random and assessed for the presence of diseases.  In addition, the 

autumn and spring samples were assessed for aphids, leaf miners and cabbage stem flea 

beetles.  A sub-sample of 10 plants was taken from the autumn and spring samples and 

assayed for the presence of beet western yellows virus, cauliflower mosaic virus and turnip 

mosaic virus using an enzyme-linked immunosorbent assay technique.  Details of cultivar, 

sowing date, previous cropping, pesticide use and method of application were recorded for 

each crop surveyed.  The general incidence of disease was higher than in previous years with 

phoma leaf spot being the most common disease found at 84% and 89% crops affected in the 

autumn and spring respectively.  Light leaf spot was the most common disease in crops at pod 

ripening, at 86% of crops with stem lesions and 72% of crops with lesions on the pods, and 

was also the most severe disease on the pods, affecting a mean of 4.3% of the pod area.  Dark 

leaf and pod spot was common on the pods, at 48% of crops affected, but the mean pod area 

affected was only 0.4%.  Sclerotinia stem rot was more common than in the previous year, 

with 17% of crops affected compared with 9% in 1993.   The incidence of plants affected by 

fungal diseases differed between regions.  As in 1993, the incidence of light leaf spot in the 

spring and summer was highest in the south west.  The incidence of phoma leaf spot was 

highest in the Eastern Region, but the incidence of canker at pod ripening was highest in the 

South Eastern Region.  The severity of light leaf spot was found to be highest in early sown 

crops and on the cultivar Bristol.  Twenty two per cent of crops were infected with beet 

western yellows virus, 22% with cauliflower mosaic virus and 2% with turnip mosaic virus in 

the spring.  The mean number of leaves per plant with blotch mines (0.0004) and petiole 

mines (0.14) found in the fields sampled during autumn 1993 were very low.  However, about 

29% of the petiole mines contained live larvae.  In the spring samples none of the leaves were 

found to contain blotch mines, and the number with petiole mines (0.001) had fallen sharply.  

All the petiole mines which were recorded contained live larvae.  As in earlier years, rape 

winter stem weevils were found only in the north and east in the autumn samples.  In the 

spring samples, rape winter stem weevils were found only in the north.  A mean of 0.16 

cabbage stem flea beetle larvae per plant was found in the autumn samples.  None of the fields 

sampled exceeded the current treatment threshold of five larvae/plant.  Mean cabbage stem 

flea beetle infestation levels were at 0.77 larvae/plant in the spring.   Myzus persicae were 

found in only 6% of the fields sampled in autumn and a mean of more than one aphid per 

plant was found in only 1% of the fields sampled.  Brevicoryne brassicae were recorded in 
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6% of the fields sampled in autumn.  Only 1% of fields sampled had more than one aphid per 

plant.  In the spring samples, M. persicae was found only in 1% of the fields sampled.  No B. 

brassicae were recorded in the spring samples.  Fungicides were used on 74% of crops 

monitored, an increase from 63% in 1993.  Thirty five per cent of crops followed set-aside.  

This was the first year in which crops followed set-aside and featured in the survey.  Most 

fungicide sprays were applied during flowering, with 56% of crops treated compared with 

only 36% in the spring.  Sixty per cent of crops were treated with an insecticide, 31% in the 

autumn/winter period and 10% in the spring. 
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Introduction 

 

In a departure from the normal format of the report established in 1986, tables of the 1993/94 

results are presented in an appendix and without comment.  In the main part of the report key 

results are presented as histograms together with data from previous years.   We hope in this 

way to speed up the reporting process and to provide a report which is of more value by 

putting current results in context. 

 

The results of recent surveys of winter oilseed rape, undertaken by ADAS Plant Pathologists 

from 1986-1989 and 1986-1992, have been summarised by Hardwick et al. (1989 and 1993).  

They reported that although in general the incidence of diseases was high, their severity was 

low, with total leaf and pod disease being less than 2% and 5% area affected respectively.  

Light leaf spot (Pyrenopeziza brassicae) was the dominant pod, stem and leaf disease.  Of the 

stem diseases, canker (Phoma lingam) and stem rot (Sclerotinia sclerotiorum) were at low 

severity.  Sowing date influenced the severity of dark leaf and pod spot (Alternaria brassicae) 

with crops drilled in August being more severely affected than those drilled in September.  

More than half the rape crops were sprayed at least once with a fungicide.  Iprodione was used 

almost exclusively for post-flowering sprays, and mbc and prochloraz at stem extension 

(Hardwick and Turner, 1994). 

 

Work at Broom's Barn Experimental Station (Smith and Hinckes, 1985) demonstrated that 

aphid-borne beet western yellows virus (BWYV) was present in 78 of 80 crops of winter 

oilseed rape sampled in East Anglia, northern England and Scotland.  No leaf symptoms could 

be consistently associated with infection of oilseed rape, but the virus could be detected by 

sampling and testing any leaf from an infected plant.  Work by ADAS has been summarised 

by Hill et al.  (1989) and showed that BWYV was widespread, with the incidence lower in the 

north than in the east and higher following mild autumn weather.  Two other brassica viruses, 

turnip mosaic (TuMV) and cauliflower mosaic (CaMV) were reported to be at high levels in 

crops in 1991 (Hardwick et al., 1994).  Assessments of these two viruses have also been 

included in this survey. 

 

A description of the diseases of oilseed rape, their symptoms and control, have been 

summarised in a review article by Hardwick et al.  (1991). 

 

Survey work was continued in 1993/94 to monitor the incidence of pests, the incidence and 

severity of fungal diseases and to obtain information on the distribution and extent of beet 

western yellows virus, cauliflower mosaic virus and turnip mosaic virus. 
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Data have been entered into the CSL database to generate the tables in this report, but have 

not been subject to statistical analysis. 



6 

Objectives 

 

The main objectives of monitoring the oilseed rape crops were:- 

 

i. to determine the incidence and severity of fungal diseases on leaves, stems and pods. 

 

ii. to determine the incidence of aphids, leaf miners, cabbage stem flea beetles and rape 

winter stem weevils in the autumn. 

 

iii. to assess the incidence of the aphid-borne beet western yellows virus, turnip mosaic 

virus and cauliflower mosaic virus. 

 

iv. to measure the effect of various agronomic factors on disease incidence and severity. 

 

v. to record the geographical distribution of the diseases. 

 

vi. to record the use of pesticides on the monitored crops. 
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Sites 

 

The monitoring involved the sampling and assessment of 125 crops of winter oilseed rape in 

the 1993/94 season.  Survey crops were chosen from farms which provided as representative a 

sample for each county as possible. 

 

The number of crops monitored per former ADAS Region (apart from Wales where the 

proportion was higher) was proportional to the area of oilseed rape grown (Table 1). 

 

Table 1.  The location of survey crops by former ADAS Region 

 

Region  Area of oilseed rape 

grown *  (1000 ha) 

 

Number of crops 

monitored 

Northern 71.3 25 

Midlands and Western 56.5 19 

Eastern 142.4 50 

South Eastern 64.0 23 

South Western 25.6 6 

Wales 1.1 2 

Total 362.9 125 

 

*   - data from the MAFF census, June 1992. 

 

Region 

 

Counties 

Northern Cleveland, Cumbria, Durham, Northumberland, Tyne & Wear, 

Humberside, Yorkshire 

Midlands & Western Derbyshire, Leicestershire, Nottinghamshire, Hereford & 

Worcester, Shropshire, Staffordshire, Warwickshire, West 

Midlands, Cheshire, Lancashire, Merseyside, Greater 

Manchester 

Eastern Lincolnshire, Bedfordshire, Essex, Hertfordshire, 

Cambridgeshire, Norfolk, Suffolk, Northamptonshire 

South Eastern Kent, Sussex, Berkshire, Buckinghamshire, Hampshire, Isle of 

Wight, Oxfordshire, Greater London 

South West Avon, Cornwall, Devon, Dorset, Gloucestershire, Somerset, 

Wiltshire 

Wales  
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Methods 

 

Time of sampling 

 

Monitored crops were sampled and assessed for disease on three occasions using NIAB Keys 

(Anon 1979):- 

 

i. autumn, (GS 1.5 to 1.9, mid-leaf production), late November - early February. 

 

ii. spring, (GS 2.0, one internode detectable to 3.3, green bud) late March - early April. 

 

iii. summer,  (GS 6.3 to 6.5) pod ripening, early July. 

 

On each occasion 25 single plants were collected at random from each crop. 

 

Growth stages were recorded using the scheme of Sylvester-Bradley and Makepeace (1984). 

 

 

Fungal disease assessment. 

 

i. Autumn and spring 

 

Leaf diseases were assessed on a whole plant basis.  Each plant was assessed for dark leaf spot 

(Alternaria brassicae), downy mildew (Peronospora parasitica), light leaf spot (Pyrenopeziza 

brassicae), phoma leaf spot phase of canker (Leptosphaeria maculans), powdery mildew 

(Erysiphe cruciferarum) and white leaf spot (Pseudocercosporella capsellae).  The percentage 

leaf area affected was scored and recorded for each disease.  These scores were then used to 

give a mean percentage leaf area figure for each individual disease. 

 

ii. Summer 

 

Pod diseases, principally light leaf spot, white leaf spot, powdery mildew and dark pod spot 

were assessed on a whole plant basis.  The percentage pod area affected was scored and 

recorded for each disease.  These scores were then used to give a mean percentage pod area 

figure for each individual disease. 

 

Stem diseases, notably alternaria, light leaf spot, downy mildew and powdery mildew, were 

assessed as the percentage of stems affected.  Canker (Leptosphaeria maculans), sclerotinia 
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stem rot (Sclerotinia sclerotiorum) and grey mould (Botrytis cinerea) were assessed on a 

whole plant basis using a 0 - 4 scale, where:-. 

 

0 - no disease 

1 - less than half the stem circumference affected 

2 - more than half the stem circumference affected 

3 - the whole stem girdled by a lesion 

4 - plant dead 

 

Results were expressed as a mean disease index for each disease.   

 

Root disease, notably clubroot (Plasmodiophora brassicae), was recorded as the percentage of 

plants affected. 

 

Pest assessment 

 

i. Aphids were assessed by counting the overall numbers of peach potato (Myzus 

persicae) or mealy cabbage aphids (Brevicoryne brassicae) and scored as none, few 

(up to one per plant) or many. 

 

ii. Leaf miners (Phytomyza rufipes and Scaptomyza flava) were assessed by first selecting 

leaves with a lamina greater than 2 cm in length, then, without breaking the petioles 

the number of leaves with blotch mines, those with leaf miner damage to petioles 

(occupied and unoccupied) were counted. 

 

iii. Cabbage stem flea beetle (Psylliodes chrysocephala) damage was assessed by 

removing each leaf close to the main stem and counting the number of visible scars on 

the mid-rib petiole.  Each leaf was dissected and the total number of larvae seen was 

recorded. 

 

iv. Rape winter stem weevil (Ceutorhynchus picitaris) were assessed as in iii. 

 

Virus disease assessment 

 

In addition to an assessment of plants for fungal diseases, a sub-sample of ten plants was 

retained from the autumn and spring sampling for virus tests. 

 

The oldest non-senescent leaf was taken from each of the 10 plants which comprised a sub-

sample.  Each leaf was tested individually for the presence of beet western yellows virus 
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(BWYV), cauliflower mosaic virus (CaMV) and turnip mosaic virus (TuMV) using an 

enzyme-linked immunosorbent assay technique (ELISA) (Hill, 1984).  Gamma globulin and 

conjugate preparations used for BWYV ELISA tests were made from antiserum initially 

supplied by Dr Govier of Rothamsted Experimental Station.  They were used at dilutions of 

1:1000.  The gamma globulin and conjugate preparations used for identifying CaMV and 

TuMV were supplied by Loewe Biochemical and used at dilutions of 1:1000 and 1:200 for 

CaMV and 1:200 for TuMV. 

 

Details of crops and their husbandry. 

 

Details of cultivar, sowing date, previous cropping (1990-93), pesticide use and method of 

application were recorded for each survey crop.  
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Results and discussion 
 
Detailed data for 1993/94 are presented in tables in Appendix I (pages 22-36).  Selected data 
for the key diseases are presented in the following histograms, together with data from the 
previous four years to set the current results in context.  Details of pest incidence are 
described on page 15. 
 
Disease incidence on leaves and pods 
 
The incidence of dark leaf and pod spot has shown an increase from 1991 to 1993 and a slight 
fall in 1994 (Fig. 1). 
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Fig. 1 Percentage plants affected by dark leaf and pod spot (autumn [Aut] and spring [Spr] 
samples refer to leaves and the summer [Sum] to pods). 

 
 
The percentage plants affected by downy mildew was generally down on previous three years 
(Fig. 2).  
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Fig. 2 Percentage crops affected by downy mildew (autumn [Aut] and spring [Spr] samples 

refer to leaves and the summer [Sum] to pods). 
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From a low point in 1992, light leaf spot has become the dominant disease of leaves and pods 
(Fig. 3). 
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Fig. 3. Percentage plants affected by light leaf spot (autumn [Aut] and spring [Spr] samples 
refer to leaves and the summer [Sum] to pods). 

 
 
The percentage plants affected by phoma leaf spot in the autumn has shown a steady increase 
since 1992.  The incidence of the disease in the spring has remained similar over the same 
period.  Pod disease remains at consistently low levels (Fig .4) 
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Fig. 4. Percentage crops affected by phoma leaf and pod spot (autumn [Aut] and spring [Spr] 
samples refer to leaves and the summer [Sum] to pods). 
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Disease incidence on stems 
 
The percentage stems affected by canker has been on the increase since 1992 and reached a 
peak in 1993.  The percentage stems affected by light leaf spot has increased since 1992 and 
were at their highest levels in 1994.  Sclerotinia stem rot, which peaked in 1991, has declined 
to previous low levels (Fig. 5).  
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Fig. 5. Percentage stems affected by canker, light leaf spot (LLS) and sclerotinia stem rot 
(SSR) at pod ripening. 

 
 
While the incidence of disease, as reflected in the percentage crops or plants affected, has 
tended to  increase, disease severity as measured by the area of leaf or pod affected (a measure 
of the likely damage inflicted on the plant and most likely to be related to yield loss) has 
generally been low, and much lower than in 1990 (Fig. 6). 
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Fig. 6. Percentage area affected by the sum of all diseases (autumn [Aut] and spring [Spr] 
samples refer to leaves and the summer [Sum] to pods). 
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Incidence of viruses 
 
The incidence of BWYV has declined dramatically in recent years.   Generally high levels are 
seen following early drilling, however, in 1993 crops were drilled early (Fig. 8) but levels of 
BWYV were low.  Levels of CaMV just exceeded those of  BWYV in 1994, with TuMV 
being the  least common in each year (Fig 7).  
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Fig. 7. Percentage plants affected by virus diseases in the spring (CaMV and TuMV were not 
included in assessments until 1992). 

 
Sowing date 
 
The majority of crops were drilled between 20 August and 7 September.  Crops in 1994 were 
drilled earlier, with a higher percentage drilled before 20 August (Fig. 8), reflecting better 
drilling conditions than in previous years.  
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Fig. 8. Drilling dates of crops (%) 
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Pest incidence 
 
A total of 130 oilseed rape fields were examined for pests and pest damage between 1 
November 1993 and 4 February 1994 (autumn samples) and were re-sampled between 1 
March and May 1994 (spring samples). 
 
The mean number of leaves per plant damaged by leaf miner and showing blotch mines 
(0.0004) and petiole mines (0.14) found in the fields sampled during autumn 1993 were very 
low.  However, about 29% of the petiole mines contained live larvae.  In the spring samples 
none of the leaves were found to contain blotch mines, and the number with petiole mines 
(0.001) had fallen sharply.  All the petiole mines which were recorded contained live larvae. 
 
As in earlier years, rape winter stem weevils (Ceutorhynchus picitarsis) were found only in 
the Northern and Eastern Regions in the autumn samples.  However, only low numbers of 
both eggs and larvae were recorded in both regions. 
 
In the spring samples, rape winter stem weevil were found only in the north, with a slight 
increase in the mean numbers recorded in that region, compared with the autumn assessment. 
 
A mean of 0.16 cabbage stem flea beetle (Psylliodes chrysocephala) larvae per plant was 
found in the autumn samples.  In line with this low national mean, none of the 130 fields 
sampled exceeded the current treatment threshold of five larvae/plant (Lane and Walters, 
1993). 
 
Mean cabbage stem flea beetle infestation levels had risen to 0.77 larvae/plant by the time the 
spring samples were taken.  This indicated that some late hatching of cabbage stem flea beetle 
eggs may have occurred during the generally mild winter, but few fields approached 
infestation levels which would warrant treatment during spring (Purvis, 1986).  Thus late 
hatching cabbage stem flea beetle larvae resulted in a notable increase in the population levels 
in oilseed rape fields in these regions, but numbers still remained well  below levels at which 
widespread damage could be expected. 
 
Numbers of aphids were recorded after the plants had been taken back to the laboratory and as 
this technique often results in lower population estimates than field counts, the data must be 
interpreted with care.  Myzus persicae were found in only 4% of the fields sampled in autumn 
and a mean of more than one aphid per plant was found in only 1% of the fields sampled.  
Brevicoryne brassicae were recorded in 6% of the fields sampled in autumn and only 1% of 
fields sampled had more than one aphid per plant. 
 
In the spring samples, M. persicae was found only in one (1%) of the 127 fields sampled for 
aphids.  Less than one aphid/plant was recorded in this field.  No B. brassicae were recorded 
in the spring samples in any of the 127 fields sampled. 
 
Fungicide use 
 
Fungicide use increased in 1994 to 74% of crops treated, representing and 11% increase 
compared to 1993 and a 33% increase compared to 1992. 
 
Since the outbreak of sclerotinia stem rot in 1991 there has been a steady increase in 
applications of fungicides during flowering, reflecting farmers concerns about the risk from 
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this disease.  There was a dramatic reduction in spray application 1992 as a consequence in 
changes to the support regime.  However, spray application in the autumn and spring have 
shown a steady increase, primarily to control canker and light leaf spot (Fig. 9).  Three per 
cent of crops were sprayed post-flowering compared to none in 1993. 
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Fig. 9. Percentage crops treated with a fungicide in the four main periods. 
 
Insecticide use 
 
There has been a general decline in the application of insecticide.   The percentage of sprayed 
crops are equally divided between autumn and flowering applications (Fig. 10).  Ten per cent 
of crops received a spring application compared to 21% in 1993 and 2% in 1992.  The 
increase in 1993 reflecting a falsely perceived risk from pollen beetle and seed weevil. 
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Fig. 10.  Percentage crops treated with an insecticide in the four main periods. 
  
Molluscicide use 
 
The use of molluscicides has shown a steady increase since 1990 (Fig. 11). 
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Fig. 11.  Percentage crops treated with a molluscicide  
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Conclusions 

 

1. Disease levels were generally higher than in 1993. 

 

2. Phoma leaf spot was the most common disease recorded on leaves in the autumn and 

spring, while light leaf spot on stems and pods was the most common disease in the 

summer. 

 

3. The incidence of light leaf spot on the stems was nearly three times as high as in 1993, 

increasing from 20% stems affected in 1993 to 86% in 1994.  Disease severity on the 

pods increased from 1% pod area affected in 1993 to 4% in 1994. 

 

4. Dark leaf and pod spot was generally at moderate levels on pods, but the highest levels 

were recorded in the South East and South West Regions. 

 

5. Ring spot was not recorded. 

 

6. The incidence of sclerotinia stem rot was twice that recorded in 1992 at 17% crops 

affected. 

 

7. Cauliflower mosaic virus was found in 22% of crops and 8% of plants in the spring.  

The highest level of infected plants was found in the South East Region at 27% plants 

affected. 

 

8. Turnip mosaic virus was found in 2% of crops and 1% of plants in the spring. 

 

9. Beet western yellows virus was less widespread than previous years affecting only 

22% of crops and 5% of plants in the spring.  The highest levels of plant infection 

were recorded in the Midlands and Western and South Eastern Regions and Wales. 

 

10. Only 6% of fields were infested with Myzus persicae and 7% with Brevicoryne 

brassicae in the autumn.  In the spring M. persicae was found in 1% of field.  As in 

1993, B. brassicae was absent in spring samples. 

 

11. The mean numbers of leaves per plant with leaf miner damage were very low at 0 

blotch mines and 0.001 petiole mines respectively. 

 

12. A mean of 0.7 CSFB larvae/plant  were found in the autumn.  No crops exceeded the 

treatment threshold of 5 larvae/plant. 
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13. Cabbage stem flea beetle larvae were present at a mean of 0.8 larvae per plant in the 

spring.  

 

14. The largest number of fields (72%) were sown in August  Later sown crops tended to 

have slightly less disease, particularly light leaf spot and dark pod spot. 

 

15. The cultivars Apex (32%), Bristol (21%) and Apache (12%) dominated the survey, 

totalling 65% of the crops sampled  Levels of light leaf spot on Bristol at pod ripening 

were almost twice the national average. 

 

16. Most crops were drilled after winter wheat (36%).  

 

17. Thirty five per cent of crops followed set-aside.  This was the first record of set-aside 

featuring in rotations with oilseed rape. 

 

18. Fungicides were used on 74% of crops monitored. 

 

19. Fifty six per cent of fungicide applications were made during flowering compared with 

36% in the spring. 

 

20. Thirty one per cent of crops were treated with an insecticide in the autumn, 10% of 

crops during stem extension and 35% during or after flowering. 

 

21. A molluscicide was used on 50% of crops. 

 

22. Fifty seven per cent of crops received a seed treatment compared to 75% in 1993. 

 

23. No crops were sprayed from the air. 
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