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Abstract 

Ascochyta blight is a fungal disease that, under favorable disease development conditions, can 
severely reduce field pea yields.  In 2001, field trials were conducted in north central Alberta to 
evaluate pea yield response when Bravo 500® was applied for control of ascochyta blight.  In 
total, five sites were chosen to conduct these experiments.  Seven different treatment rates and 
dates were applied at each site. 
 
On August 9th all sites were visually surveyed for ascochyta blight using a field scoring system.  
The disease was found at all the sites and it occurred at moderate levels.  Ideal conditions were 
experienced during the last 2 weeks of July, which is a critical time for ascochyta development.  
The climatic conditions became extremely wet and cool.  Some areas received between 100 and 
200 mm of rain.  This large amount of moisture and cool period provided perfect conditions for 
development of ascochyta blight in the region.  Disease assessments were done on randomly 
selected pea plants.  Leaves, tendrils, stems and pods were scored.  Leaves repeatedly showed 
the greatest amounts of disease symptoms followed by the tendrils, stems and pods.  Bravo 500®  
was applied at two rates (½ and full) at two different times in the growing season (early and late).  
The combined applications of early full rate/late low rate and early low rate/late low rate resulted 
in significantly higher yields at Barrhead, Westlock, and Linaria in 2001.  The check treatment 
(no fungicide application) had the most severe disease symptoms.  Overall, results indicate that 
there is a significant yield advantage obtained with the application of Bravo 500® when 
ascochyta blight is present and weather conditions are favorable for disease spread. 
 
After harvest, seed samples were analyzed to determine percent seed infection of ascochyta 
blight.  On average, 3% of the seed was infected with the disease. Although none of the locations 
showed any notable differences between treatments, significant differences were recognized 
between locations.   
 
Extremely high humidity throughout July and August provided the perfect conditions for 
producing high levels of disease infection at all sites.  
 

 3



Key Results and Conclusions 
 
Ascochyta blight can be controlled with Bravo 500®.  The Syngenta Disease Prediction System 
was successful in determining when it is economically beneficial to apply Bravo 500®.  This year 
the disease prediction system indicated that two spray applications were necessary at all four 
sites based on the late disease prediction assessment.  The cost benefit analysis study revealed 
that yields greatly increased at three of the four sites for the multiple Bravo 500® applications.  
The yield increases prove that it is economically beneficial to spray Bravo 500® based on 
recommendations from the Syngenta Disease Prediction System.  This study also proved that 
applications of Bravo increased yield regardless of the rate or timing of the application.  The 
greatest yield increases were observed with multiple applications.   
 
 
Background 
 
Field pea, the most important pulse crop in Alberta, has a high value as a cash crop.  Over the 
last few years in north central Alberta, ascochyta diseases have become more serious because of 
increased numbers of pea crops in the area, build-up of inoculum (Zhang et al., 2000) and high 
precipitation during mid-summer.  Dr. John Kraft, pathologist for the USDA, has stated that 
diseases are the most limiting factor in pulse production (Kraft et al., 1998).  As a result of the 
intense disease pressure, some producers have stopped producing pea crops.   
 
Ascochyta blight, also known as Mycosphaerella blight of field pea is a disease complex 
comprised of three different species: A. pisi Lib. causing leaf and pod spot, A. pinodella Jones. 
causing foot-rot, and A. pinodes (Bark. and Blox.) Jones. causing seedling blight.  Seed, one 
method of disease transmission, can become infected by mycelial growth through the pod wall 
when prolonged periods of precipitation occur before harvest.  Seed infected by Ascochyta spp. 
usually has lower germination resulting in poor stands.  Severe ascochyta infection can cause 
extreme yield loss.  In Western Canada, average yield losses are estimated to be 10% but losses 
of up to 80% have been reported (Park and Lopetinsky, 1999).  An Australian study suggests a 5-
6% yield loss for every 10% of stem infected (Park and Lopetinsky, 1999).  
 
Currently there are no cultivars that have shown field resistance to Ascochyta blight (Wroth, 
1998).  Therefore, chemical fungicides are necessary to control the disease (Charest et. al., 
2000).  Studies suggest that the number and timing of foliar fungicide applications are important 
factors affecting the control of ascochyta foliar blight disease (Hwang et. al., 2000).  Late sprays 
may be of great importance in protecting pods and seeds from late infection.  More research 
efforts should be directed toward evaluating efficacy of registered and experimental foliar-
applied fungicides to clarify the effectiveness of foliar fungicides in controlling ascochyta foliar 
blight. 
 
Use of fungicides is a common method of controlling disease in field pea.  One such fungicide, 
Bravo 500® (chlorothalonil), has recently been registered for use on field pea in Alberta to 
prevent infection by mycosphaerella blight (Morrall, 1997).  Bravo 500® is applied in the early 
bloom stage and can be repeated up to three times at 10 to 14 day intervals if conditions for 
disease development are favorable, for example, warm and humid (Harrison, 2001). 
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Objectives 
 
The purpose of this project was to assess the efficacy of Bravo 500® for controlling Ascochyta 
blight in field pea. 
 
The following objectives were established for this project: 
� Establish five Bravo® sites with a total of seven treatments of early and late application 

and two Bravo® rates.  
� Compare treatments against untreated check pea yields and establish an economic 

evaluation. 
� Evaluate a final scouting ascochyta scoring system being developed by Peter Burgoyne, 

Syngenta.  This will assist producers in evaluating fields for disease control. 
� Assess final disease levels at all sites and treatment rate compared to final yield. 

 
 
Project Plan  
 
Treatments: 
 1 = Bravo 500® full rate early  5 = Bravo 500® full rate early and low rate late 
 2 = Bravo 500® low rate early 6 = Bravo 500® low rate early and low rate late  
 3 = Bravo 500® full rate late  7 = Bravo 500® low rate late 
 4 = Non-treated (Check) 
 
The early treatments were applied at the mid to full flower stage and the late treatments were 
conducted two weeks later.  The two Bravo 500® rates used were 0.8 L/ac (low rate) and 1.25 
L/ac (high rate).  All spraying was done using high water volumes, 90 L/ac (20 gal/ac). 
 
The early Bravo 500® treatments were sprayed on July 5 at Westlock, Linaria, Vimy and 
Barrhead.  On July 16th, the early treatments were sprayed at Alcomdale.  The late spray date at 
the Vimy, Westlock and Linaria was July 18th and Barrhead received the late spray application 
the following day.  Unfortunately, the Alcomdale site was lost due to excess rainfall prior to the 
late spray application. 
 
Replications: 
Harvest was done with the cooperator’s straight combine or swather system with one pass on 
each side of the sprayer tracks to provide for two replicates per treatment. 
 
Plot Size: 
Each plot was 60 feet wide, to accommodate a 50 foot sprayer, and 300 feet in length.  
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Experimental Design: 
There were 7 treatments in total, 6 treatments with various Bravo 500® rates and timings and 1 
untreated check.   
 
Plot plan: 
 

 60 ft 60 ft 60 ft 60 ft 60 ft 60 ft 60 ft 

 
 
 
 
 

 300 ft 

Bravo 500®

Full rate 
Early 

 
 
 
 

1.25 L/ac 

Bravo 500®

Low rate 
Early 

 
 
 
 

0.8 L/ac 

Bravo 500®

Full rate 
Late 

 
 
 
 

1.25 L/ac 

Check 
No 

Bravo 500®

Bravo 500®

Full rate 
Early 

& 
low rate 

late 
 

1.25 L/ac + 
0.8 L/ac 

Bravo 500®

Low rate 
early 

& 
 low rate 

late 
 

0.8 L/ac + 
0.8 L/ac 

 

Bravo 500®

low rate 
late 

 
 
 
 

0.8 L/ac 

 
Site Descriptions: 
In mid June, five pea fields were selected as test sites.  The sites were located at Barrhead, 
Westlock, Linaria, Vimy and Alcomdale.  Sites were selected based on uniformity of plant stand, 
good plant growth and good weed control.   
 
Barrhead  
Legal Land Description:  NW 4-60-3 W5 
Descriptive Location: The Barrhead site was located 1 mile north of Barrhead on Hwy 33 
 
This site is a mixture of Orthic and Dark Grey Wooded Luvisols combined with Orthic Humic 
Gleysols, which developed on till parent material.  The Orthic Grey Luvisol has a 1 inch Ah 
horizon with a pH of 6.2, the Dark Grey Wooded Luvisol soil has a 3 inch Ah horizon with a pH 
of 6.8 and Gleysolic soil has a Ah horizon 4 inches deep with a pH of 7.2.  The soil texture is 
loamy and the productive ability is rated as fairly good to good.  
 
Linaria  
Legal Land Description:  NE 29-61-1 W5 
Descriptive Location: The Linaria site is east of Linaria on TwpRd 614 to RR 15 and 1 ½ miles 
North 
 
This site has a combination of 3 soil types which all developed on lacustine parent material.  The 
three soil types are; Solodic Dark Grey Chernozem, Orthic Humic Gleysols and Black Solod 
Solonetz.  The Chernozem and Solonetz soils are classified as moderately well to imperfectly 
drained, whereas the Gleysolic soil has poor drainage.  The Chernozemic soil has a distinct Ah 
horizon that is 3 inches deep, with a pH of 6.9.  An 8 inch deep Ah horizon is seen in the 
Gleysolic soil and has a pH of 6.6.  The Solonetzic soil has a Ah horizon that is 4 inches deep 
with a pH of 5.5.  The productive ability of this soil is rated as fairly good to good. 
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Westlock  
Legal Land Description:  SW 30-59-27 W4 
Descriptive Location: The Westlock site is located on the field Northeast of intersection of RR 
270 and TwpRd 594 
 
The soil at this site varies between a Solodic Dark Grey Chernozem, a Grey Solonetz and an 
Orthic Gray Luvisol.  The Chernozem was developed on till parent material.  It is a moderately 
well drained loam, with a 5 inch thick Ah horizon.  The Grey Solonetz is a loamy soil that 
developed on weathered bedrock, with a 1-2 inch Ahe horizon.  The Orthic Grey Luvisol is a 
moderately well drained soil that developed on till parent material.  The texture is loamy with a 2 
inch Ah horizon.  The  productivity rating of these soils range from poor (Solonetz) to good 
(Chernozem).  
 
Vimy  
Legal Land Description:  SW 30-58-25 W4 
Descriptive Location: The Vimy site is located on Hwy #2 south of the old Vimy Campsite 
 
This site is has three types of Eluviated Black Chernozemic soil.  The dominant soil texture is 
loam and silty loam.  This soil has a deep (15 inches) black Ah horizon that is well drained and 
strongly acidic (pH 5.6).  The majority of the soil here formed on alluvial lacustrine parent 
material.  There are two other types of Eluviated Black Chernozem at this site.  One has a loam 
texture, and it was formed on till.  This soil is well drained and has a 13 inch Ah horizon with a 
pH of 7.0.  The second minor soil at this site has a clay loam to a silty clay loam texture.  The 
parent material of this soil is lacustrine and it is moderately well drained. This soil has a 12 inch 
Ah horizon.  Soils at this site have a productivity rating of good to very good.    
 
Alcomdale  
Legal Land Description:  NE 34-56-26 W4 
Descriptive Location:  Turn South onto RR 262 from Hwy 651, continue heading South until 
TwpRd 570.  The plot is located on the field Southwest of intersection of RR 262 and TwpRd 
570. 
 
Soil at this site is mainly Chernozemic with some Solonetzic areas.  There are two types of 
Chernozemic soils; Eluviated Black and Orthic Dark Grey.  Both of these loam soils developed 
on glacial till.  The Eluviated Black Chernozemic soil has a 14 inch thick Ah horizon and a pH of 
6.6, while the Orthic Dark Grey Chernozemic soil has a 4 inch thick Ah horizon with a pH of 
6.0.  Black and Dark Grey Solodized Solonetzic soils developed on residual materials and have a 
6 inch Ah horizon with a pH of 5.9.   
 
Climate Information: 
All sites experienced early season drought, heat stress and then a shift towards better conditions.  
A record of weather patterns was kept for the times most critical for ascochyta development.  It 
is as follows: July 9th through July 13th  was hot with maximum daily temperatures ranging 
between 25 and 30oC.  The weather from July 15th until the end of July, became extremely wet 
and cool.  During this period of time some areas received between 100 and 200mm of rain.  The 
remainder of the growing season had adequate rainfall and average temperatures for the area.   
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There were no rain gauges at the Bravo sites but rain data was available from nearby sites.  The 
Barrhead area received 278mm over the growing season, 341mm of rain fell in the Legal area, 
Linaria received 240mm of rain and 189mm of rain fell in the Westlock area over the growing 
season. 
 
Harvest Dates: 
The Barrhead and Linaria sites were harvested August 28, 2001.  On August 29, 2001, the 
Westlock site was harvested and on the following day, August 30, 2001, the Vimy site was 
combined.   
 
 
Data Collected and Analysis 
 
� Syngenta Disease Prediction System, which is used to predict ascochyta disease levels 
� Ascochyta disease field scoring system that is used to determine the infection levels of 

ascochyta in each treatment just prior to harvest but approximately two to three weeks after 
final spray date 

� Field pea yields obtained from each treatment at the four locations  
� Pea seed infection levels caused by Mycosphaerella pinodes. 
 
Syngenta Disease Prediction System 
Figure 1 represents Syngenta’s disease prediction system.  The prediction system rates seven 
disease variables of ascochyta development and the final score obtained from the rating system, 
leads to a Bravo spraying recommendation.   
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Figure 1.  Syngenta Disease Prediction System  
Disease Variables  

Inspection Date: 
First 

Inspection 
 

1. Field History 3 Year 
0 

2 Year 
10 

1 Year  
25 

0 Year 
40 

PTS  

2. Variety Resistant  
0 

Semi-Resistant 
5 

Susceptible 
10 

   

3. Seed Infection 0-1% 
0 

1%-3% 
10 

3%-5% 
15 

5%+ 
20 

  

  First 
Inspection 

(Subtotal) 
Second 

Inspection 
(Insert Subtotal from 

1st Inspection) 

Third 
Inspection 

(Insert Subtotal from 
1st Inspection) 

 Subtotal 1, 2, 3    
4. Crop Canopy Thin 

0 
Mod 
10 

Mod/Hvy 
15 

Heavy 
30 

   

5. Leaf Wetness 0 Days 
0 

1-2 Days 
10 

3-6 Days 
20 

6 & Over 
40 

   

6. Plants Showing     
Symptoms 

None 
0 

Low 
15 

Mod 
25 

High 
40 

   

7. 5-Day Weather     
Forecast 

Dry 
0 

Unset 
10 

Showers 
15 

Wet 
20 

   

TOTAL    
Action Levels    Recommendations 
0-46                   No Bravo 500® application deemed necessary at this time. Continue inspections on weekly basis.                        
50-100               1 Spray:  Second application suggested if wet conditions prevail or crop is grown for seed. 
105+                  2 Sprays:  Second application approximately 10 – 14 days later.      
 

 
Source: Syngenta Agro 

Ascochyta disease field scoring system 
Ten plants were rated per treatment at each of the five sites for ascochyta blight.  For each 
treatment, the overall rating of the leaves and tendrils was calculated by multiplying the number 
of plants receiving each score by the value of the score, and adding these numbers for the upper, 
middle and lower leaves.  This value is divided by 10, the number of plants observed.  
 
Leaves and tendrils on the upper, middle and lower portions of the plant are scored 0-3 as 
follows: 
0 = No infection 
1 = 1-20% of surface covered by ascochyta lesions 
2 = 20-50% of surface covered by ascochyta lesions 
3 = > 50% of surface covered by ascochyta lesions 
 
Stems were rated on a scale provided by S.F Hwang:   
0 = No visible symptoms 5 = Many large lesions 
1 = Small flecks  7 = Main stem girdled 
3 = Few large lesions  9 = Plant dead 
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Pods are scored 1-9 as follows: 
0 = No visible symptoms 4 = At least one larger lesion  8 = Lesions coalescing 
1 = Few small flecks  5 = Few large lesions   9 = > 80% of pod  
3 = Many small flecks  7 = Many distinct large lesions       covered by lesions 
 
Our 0-9 rating scale for foliar disease severity (FDS) for mycosphaerella blight are comparable 
to scores developed by Xue et al. 1996 (Canadian Journal of Plant Pathology 18:370-374).     
 

FDS Bottom 1/3 of Plant Middle 1/3 of Plant Upper 1/3 of Plant 

0 0 0 0 
1 1-20 0 0 

2 21-50 0 0 

3 21-50 1-20 0 

4 21-50 1-20 1-20 

5 21-50 21-50 1-20 

6 51-100 21-50 1-20 

7 51-100 21-50 21-50 

8 51-100 51-100 21-50 

9 51-100 51-100 51-100 

 
Following is an example of field scoring for one experiment site: 
 
a) two plants were scored at 3, five at 2, and three at 1 for lower leaves;  
b) two plants were scored at 2 and two at 1 for the middle leaves, and;  
c) one plant was scored at 1 for the upper leaves. 
The score for the treatment is: 
  2x3 + 5x2 + 3x1 + 2x2 + 2x1 + 1x1 = 26/10 = 2.6 
 
Field pea yields 
Harvest was done with the producer’s straight combine or swather system with one pass on 
either side of the sprayer tracks.  Each pass was individually weighed with an electronic weigh 
wagon .  The weight was recorded in pounds per plot, and moisture content was measured in the 
field.  All plot weights were corrected to 16% moisture content and yields were then converted 
into pounds per acre.  Samples were saved from each treatment to be analyzed for seed infection 
by Mycosphaerella pinodes.   
 
Pea seed infection levels 
Representative samples were taken from each treatment and analyzed by Dr. Sheau Fang Hwang, 
pathologist at Alberta Research Council, Vegreville for seed infection by Mycosphaerella 
pinodes.  Ten seeds were surface sterilized in 1% NaOCl for 2 minutes, rinsed three times in 
sterile distilled water and placed onto each plate with acidified potato dextrose agar (APDA).  
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There were three replications in each treatment, and three APDA plates in one replicate.  Plates 
were examined for fungal growth of Mycosphaerella pinodes, which would indicate seed 
infection.  
 
Analysis 
Statistical analysis of the yield data was completed by using the ANOVA statistical program of 
APL Stats, 1987.  Least Significant Difference (L.S.D.) P ≤ 0.05, was calculated to determine 
significant differences between treatments and Coefficient of Variance (C.V.%) was calculated 
to reveal the relative measure of variation that exists within the data.  
 
 
Discussion of Results 
 
Syngenta Disease Prediction System 
The first three disease predictors considered are field history, pea variety and seed infection.  
These are all management tools that can be used to help minimize disease in a particular field.  
Field history is usually given a low score with most producers.  Usually rotations are 3 years or 
longer which results in a 0 score for field history.  Variety, the second disease predictor, would 
almost always rate high because ascochyta resistant varieties have not been found.  However, 
varieties with superior standability may reduce or delay the incidence of the disease.  Therefore, 
most scores for variety would be rated five, semi-resistant.  The third disease variable, seed 
infection, has been quite low in the past three years so low scores of 0-10 are common.  These 
three disease predictors usually only account for 5-15 points, and this does not greatly affect the 
overall scores and action levels. 
 
The four most important disease predictors are crop canopy, leaf wetness, plants showing 
symptoms, and five-day weather forecast.  The following section describes how these four 
disease variables were used to rate the five Bravo test sites.  Unfortunately, the Alcomdale site 
was lost due to excess rainfall prior to the second (late) spray application and therefore, scoring 
on the Alcomdale site is only taken for the first (early) spray applications.   
 
The Early Disease Prediction Assessment 
The Westlock and Vimy sites were rated as heavy (score of 30) for crop canopy; the Barrhead 
and Linaria sites were rated as moderate to heavy (score of 15) and the Alcomdale site was rated 
as moderate (score of 10).  Leaf wetness (before and after the first spray application) was rated as 
3-6 days for Barrhead and Vimy (score of 20) and rated as 1-2 days for the other three sites 
(score of 10).  We experienced a hot spell between July 9th and the 13th where leaf wetness was 
not evident.  The next disease variable, plants showing symptoms, was first noted in early July, 
however the percent of infested plants was rated as low (score 15) for all locations.  All sites had 
unsettled weather for the five day forecast at the time of first spray application which resulted in 
a score of 10.  Based on all 7 predictors, the scores ranged from a low of 50 to a high of 90.   
This rating indicated that a first spray was recommended and a second application was 
recommended if wet conditions prevailed.  The first scores were overrated due to the dry spell at 
the beginning of the growing season.   
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The Late Disease Prediction Assessment 
By July 15th the situation had dramatically changed as cool unsettled weather began and 
remained until July 22nd.  This weather, combined with significant amounts of rainfall (4-8 
inches or 100-200 mm) during this period, made the disease situation much more severe.  The 
second spray application scores were increased because leaf wetness and five-day forecast scores 
increased to the maximum rating of 40 for both predictors.  This score of 80 combined with a 
moderate rating of plants showing symptoms (score of 25) resulted in scores of 150 for Barrhead, 
Linaria, and Vimy and only a slightly lower score for Westlock (120).  These overall scores were 
the highest we have recorded during this 3-year study. 
 
Overall Disease Prediction Assessment 
The early scores ranged from 50 to 90, while the late scores (second spraying) ranged from 120 
to 150.  Scores such as these indicated that in the early part of the season there was a marginal 
recommendation for a single spray application however, the late scores indicated 2 spray 
applications due to the extreme weather changes.  However, between the early and late 
assessments, there was a period of extreme heat stress, which may have reduced the disease 
pressure for the second spraying.  Unfortunately this factor is not considered in the disease 
prediction system and may account for the reduced effectiveness at the Westlock site.  The first 
spray application could have been delayed for another week placing it just at the end of the hot 
spell on July 13th.  This would have pushed the second application back a week placing it in the 
midst of the heavy disease incidence.  Forecasting the weather remains a significant variable in 
the prediction system. 
 
Ascochyta disease field scoring system 
Table 1 compares the seven treatments, at five locations, based on ascochyta ratings for the 
leaves, tendrils, pods, and stems.  The Westlock site had the highest disease ratings on the leaves 
for four of the seven treatments.  Some of the highest disease ratings of tendrils were seen at 
Linaria. Linaria also had the highest stem and pod disease levels. The highest disease levels were 
obtained with the non-treated check, followed by low Bravo 500® rate, applied late.  The full rate 
of Bravo 500® applied early, full rate of Bravo 500® applied late, full rate of Bravo 500® applied 
early along with a low rate of Bravo 500® applied late and low rate of Bravo 500® applied early 
along with a low rate of Bravo 500® applied late resulted in the lowest average ascochyta ratings.  
All locations experienced extremely high humidity for extended periods of time throughout July 
and August.  This provided perfect conditions for a high level of disease infection at all sites.  
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Table 1 Comparison of Ascochyta Field Scores Between Five Sites, 2001 
Treatment Plant Site Average
  Vimy Alcomdale Westlock Linaria Barrhead  
Full Rate Leaves 4.5 3.0 6.2 5.5 5.4 4.9 
Early Tendrils 3.5 1.8 5.3 5.0 4.9 4.1 
 Stems 1.8 2.5 3.2 5.2 3.7 3.3 
 Pods 1.4 0.3 1.0 2.6 1.6 1.4 
  Average 3.4 
Low Rate Leaves 4.0 4.8 6.5 6.0 5.5 5.4 
Early Tendrils 3.4 3.9 6.1 6.0 5.4 5.0 
 Stems 1.9 3.5 3.0 5.5 4.3 3.6 
 Pods 1.6 0.6 1.0 2.3 1.9 1.5 
  Average 3.9 
Full Rate Leaves 4.2  4.4 4.9 5.7 4.8 
Late Tendrils 3.2  4.0 4.3 5.5 4.3 
 Stems 2.3  2.0 4.1 5.6 3.5 
 Pods 1.0  0.5 1.6 1.4 1.1 
  Average 3.4 
Check Leaves 5.2 5.1 8.2 7.0 7.2 6.5 
 Tendrils 4.8 4.1 7.2 6.6 6.1 5.8 
 Stems 3.9 4.1 4.0 7.0 6.4 5.1 
 Pods 1.9 1.1 1.5 3.9 2.5 2.2 
 Average 4.9 
Full Rate  Leaves 3.5  4.6 5.7 5.1 4.7 
Early & Tendrils 2.5  4.8 5.4 4.7 4.4 
Low Rate Stems 1.5  1.9 5.8 4.1 3.3 
Late Pods 1.0  0.3 2.5 1.4 1.3 
 Average 3.4 
Low Rate Leaves 3.3  5.4 5.2 5.2 4.8 
Early & Tendrils 3.3  4.4 4.9 4.8 4.4 
Low Rate Stems 1.7  2.5 5.1 3.4 3.2 
Late Pods 1.0  0.8 1.8 0.9 1.1 
 Average 3.4 
Low Rate Leaves 4.8  5.3 7.2 6.1 5.9 
Late Tendrils 3.7  4.6 6.7 5.5 5.1 
 Stems 2.3  3.1 7.5 5.4 4.6 
 Pods 1.2  0.3 4.8 1.8 2.0 
 Average 4.4 

Note: Disease assessments were conducted on only three Alcomdale treatments that had received full chemical 
applications.  The remaining treatments did not receive the late chemical application and therefore, a disease 
assessment was not completed on these treatments.  
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Field pea yields 
Table 2A presents yield data of four Bravo 500® sites.  Alcomdale received excessive amounts of 
rain in the middle of July, therefore late applications of Bravo 500® could not be applied and the 
plot was not harvested.  
 
The average pea yields ranged from 3286 lb/ac at Linaria to 3892 lb/ac at Vimy.  At all locations 
the untreated checks had the lowest yields, statistically.  The full rate early application followed 
with a low rate application two weeks later, had the highest yield at Barrhead and Linaria.  At 
Vimy, the low rate early application followed by the low rate late application resulted in the 
highest yield.  The highest yielding treatment at Westlock was the low rate late application.  
Based on the overall averages, the two treatments with multiple application times were among 
the best yielding.  The low C.V.% suggests that all sites were uniform for all treatments.  
 
Table 2B presents yield expressed as a percentage of the control.  At three of the sites all 
applications of Bravo 500® yielded higher than the untreated control.  At Vimy the low rate early 
application yielded 99% of the control, which is not a significant decrease from the control.  The 
full rate early application followed by the low rate late application resulted in the greatest yield 
increase at Barrhead and Linaria.  Based on an average of all four sites, the full rate early 
application followed by the low rate late application and the low rate early application followed 
by the low rate late application resulted in the greatest yield increases over the untreated check.  
Based on the overall average, the low rate early application resulted in the smallest yield 
increase. 
 
Tables 2C and 2D compare yield data from the 1999, 2000 and 2001 trials.  With the exception 
of the Sturgeon Valley site in 2000, all of the sites yielded higher in 1999.  2001 yields were 
comparable to the yields observed in 1999, both averaging around 60 bushels per acre.  
Averaged data over the three years indicates that the full rate early application followed by the 
low rate late application resulted in the highest yields.  Based on the overall average of all sites 
for all years, the full rate early application, the low rate early application, the full rate late 
application and the check treatments all had significantly lower yields compared to the other 
treatments.  The break-even field pea price of the yield increases, measured in each year, ranges 
from a high of $8.28 per bushel (in the driest year, 1999) to a low of $3.85 per bushel in 2001 
(the highest response year). 
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Table 2A                  2001 Four Site Summary of Field Pea Yield  
(Bravo 500® Rates and Timings) 

 
Barrhead Westlock Vimy Linaria Treatment 

Yield (lbs/acre) 

Overall 
Average of  

8 Reps 
Full Rate Early 3566 bcd 3904 a 3589 e 3094 cd 3538 bc 

Low Rate Early 3522 cd 3572 b 3506 e 3127 cd 3432 cd 

Full Rate Late 3716 ab 3682 b 4129 c 3288 bc 3704 ab  

Check 3044 e 3499 b 3531 e 2942 d 3254 d 

Full Early & Low 
Late 

3750 a 3909 a 4242 b 3604 a 3876 a 

Low Early & Low 
Late 

3646 abc 4041 a 4390 a 3408 ab 3871 a 

Low Rate late 3404 d 4045 a 3855 d 3540 a 3711 ab 

Mean 3521 3807 3892 3286 3627 

LSD (P ≤ 0.05) 157.6 217.9 106.7 242.1 192.2 

C.V.% 3.4 4.4 2.1 5.6 4.7 

a,b... yields in the column followed by the same letter are not statistically different. 

 
Note: Plot yields were adjusted to 16% moisture content and yields were determined on a per 
acre basis.  Overall yield averages were determined by using the per acre yields for the 
individual sites and running as two reps instead of paired samples, through the ANOVA 
statistical program. 
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Table 2B                        2001 Yield as a Percentage of Check  

(Bravo 500® Rates and Timings) 
 

Barrhead Westlock Vimy Linaria Treatment 

Yield (lbs/acre) 

Overall 
Average of  

8 Reps 
Full Rate Early 117 112 102 105 109 

Low Rate Early 116 102 99 106 105 

Full Rate Late 122 105 117 112 114 

Check 100 100 100 100 100 

Full Early & Low 
Late 

123 112 120 123 119 

Low Early & Low 
Late 

120 115 124 116 119 

Low Rate Late 112 116 109 120 114 

 
 
 
 
Table 2C    1999, 2000 and 2001 Yield Averages of All Sites 

(Bravo 500® Rates and Timings) 
 

1999 Yield 
(lbs/acre) 

2000 Yield 
(lbs/acre) 

2001 Yield 
(lbs/acre) 

Treatment 

Yield is an average of all the test sites for that year 
Full Rate Early 3493 ab 3046 b 3538 bc 
Low Rate Early 3468 b 2763 b 3432 cd 
Full Rate Late 3545 ab 3021 b 3704 ab  
Check 3475 b 2862 b 3254 d 
Full Early & Low Late 3776 a 3413 a 3876 a 
Low Early & Low Late 3726 ab 3323 a 3871 a 
Low Rate Late 3694 ab 3003 b 3711 ab 
Mean 3597 3062 3627 
LSD (P ≤ 0.05) 266.8 274.9 192.2 
C.V.% 6.7 8.0 4.72 
 
Note: a,b... yields in the column followed by the same letter are not statistically different.
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Table 2D           Bravo 500® Field Pea Trials  
                     1999, 2000 and 2001 Yield Summary 

 

1999 2000 2001 
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Treatment 

Yield (lbs/acre) 

Overall 
Ave. of 
3 Years  

Full Rate Early              3510 3438 2589 3818 2563 2409 3942 3270 3566 3904 3589 3094 3308 cd
Low Rate Early 3502 2996 2639 3901 2432 1787 4021 2811 3522 3572 3506 3127  3151 d 

Full Rate Late 3271 3570 3024 3838 2716 2294 4201 2837 3716 3682 4129 3288  3381 cd 

Check              3233 3546 3138 3862 2451 2285 3990 2720 3044 3499 3531 2942 3187 d

Full Early & Low Late 3786 3717 3556 4083 2771 2649 4312 3919 3750  3909 4242 3604  3692 a 

Low Early & Low Late 3727 3620 3247 4227 2699 2355 4234 4002 3646  4041 4390 3408  3633 ab 

Low Rate Late 3856 3685 2883 4113 2769 1947 4126 3169 3404  4045 3855 3540  3449 bc 

Mean              3555 3510 3011 3977 2629 2247 4118 3252 3521 3807 3892 3286 3400
LSD (P ≤ 0.05)    216.0

C.V.%    5.95
Notes: 
1. Plot yields were adjusted to 16% moisture content and yields were determined on a per acre basis.  Overall yield averages were 
determined by using the per acre yields for the individual sites and running as two reps instead of paired samples, through the 
ANOVA statistical program. 
2. The Dapp site in 2000 received 80 - 90 percent hail damage and the Alcomdale site received excessively heavy rains in 2001 and 
therefore these sites were not averaged with the other sites. 
3. a,b... yields in the column followed by the same letter are not statistically different. 
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Figure 2   Bravo Yield Data – Overall Summary of Three Years (1999, 2000 and 2001) at all locations.  Yields of the full rate 
early & low rate late and the low rate early & low rate late are significantly higher than the full rate early, low rate early, full rate late 
and check treatment yields over three years at all sites.  a,b …. Bars with the same letter are not statistically different. 
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Pea seed infection levels 
Representative post harvest representative samples from each treatment were submitted to Dr. 
Sheau Fang Hwang, plant pathologist Alberta Research Council, Vegreville.  A summary of her 
assessments is found in Table 3.  
 
Table 3 Percentage of field pea seeds infected with ascochyta after treatment with Bravo 500® 

 

Treatment Barrhead Legal Linaria Westlock Mean 

Bravo 500® full rate early 0.0 0.7 3.3 6.7 2.7 
Bravo 500® low rate early 5.0 0.0 5.0 8.3 4.6 
Bravo 500® full rate late 3.3 0.0 3.3 3.3 2.5 

No Bravo 500® check 5.0 0.0 0.0 8.3 3.3 
Bravo 500® full rate early 

and low rate late 3.3 1.7 1.7 3.3 2.5 

Bravo 500® low rate early 
and low rate late 1.7 3.3 1.7 5.0 2.9 

Bravo 500® low rate late 1.7 3.3 3.3 1.7 2.5 

LSD (P ≤ 0.05) NS NS NS NS  

Site Mean Y 2.9 1.3 2.6 5.2 3.0 
Researcher: Dr. Sheau Fang Hwang 

 
x  In evaluation of ascochyta blight, twenty seeds were surface sterilized in 10% bleach for 0.5 

to 1 minute, rinsed three times with sterile distilled water and plated onto two PDA plates 
equally. There were three replications for each treatment. The percentage of seed infection 
was recorded and data were analyzed using ANOVA, least significant difference (LSD) mean 
separation with SAS version 8.1. 

 
Y  Means in this row followed by a common letter are not significantly different according to 

LSD at P  0.05. 
 
Overall, there was no significant difference observed between the various fungicide treatments.  
However, there were major differences between locations even though high levels of disease 
were found at all locations.  There are two possible reasons that may explain these observations. 
First, seed infection usually begins late in the growing season and it is possible that spray 
applications prevented pod and seed infection.  Second, these seed infection levels are much 
lower than the infection levels seen in 1999 and 2000, where average infection levels were 
approximately 6%.  This year heavy levels of disease did not occur until later in the season.  By 
this point seeds may have been more mature and possibly less susceptible to infection.  
Therefore, lower seed infection levels were seen in 2001.  
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Economic Impact 
 
Table 4A illustrates a cost benefit analysis of using Bravo 500® to control ascochyta on field pea.  
At three sites it was economically beneficial to apply a combination treatment of Bravo 500® to 
control ascochyta.  A yield increase of 8.42 bu/ac or 505.1 lbs/ac is required to break even, 
assuming the price of field pea is $4.50 per bushel.  However, some producers are using Bravo 
500® to maintain standability by reducing tendril and stem damage from ascochyta.  The break-
even field pea price of the yield increases, measured in each year, ranges from a high of $8.28 
per bushel (in the driest year, 1999) to a low of $3.85 per bushel in 2001 (the highest response 
year).  For a break even price calculation in 2001, the required selling price of the increased pea 
yield ranged from $3.20/bu to $5.54/bu with an overall average of $3.85/bu.  Please note that the 
price of field pea and the price of Bravo 500® were kept constant over the three years of this 
report for ease of comparison. 
 
Table 4A Cost Benefit Analysis of Applying Bravo 500® to Control Ascochyta, 2001 
 
Site Barrhead Westlock Vimy Linaria 

Yield of Full (1.25 L) Early + Low 
(0.8L) Late (lbs/acre) 

3750 3909 4242 3604

Yield of Check (lbs/acre) 3044 3499 3531 2942

Yield Increase (lbs/acre) 706 410 711 662

Yield Increase (bu/acre) 11.77 6.83 11.85 11.03

Revenue from Increased Yield  
@ $4.50/bu 

$52.95 $30.75 $53.33 $49.65

Cost of Bravo @ $13.60/L (2.05 L) 
Plus $10.00/ac application cost 

$37.88 $37.88 $37.88 $37.88

Net Revenue/Loss ($) $15.07 $-7.13 $15.45 $11.77

 
Break Even Pea Price Barrhead Westlock Vimy Linaria 

$/bushel required to break even 
(Based on a cost of $37.88 and the increased pea yield from 

above) 
$3.22/bu $5.54/bu $3.20/bu $3.43/bu 

Overall Average Break Even Pea 
Price Required 

$3.85/bu 

Note: the break even cost is determined by dividing the cost of Bravo 500®, $37.88, by the increased yield, ie.11.77 
bu in Barrhead.       
 
Table 4B illustrates a cost benefit analysis of using Bravo 500® to control ascochyta on field pea 
for the 3 years of this project.  This table was constructed based on a pea price of $4.50 per 
bushel.  This year pea prices are between $6.00 and $7.00 per bushel.  Based on these prices, it 
would have been economically beneficial to apply a full rate early and a low rate late at all 
locations in 2001, Linaria and Legal sites in 2000 and at the Morinville and Newbrook sites in 
1999.  This example makes it evident that spraying decisions should not be based only on field 
conditions, but also on market conditions.  If pea prices are high, it becomes economically more 
beneficial to spray at lower levels of infection.      
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Table 4B                 Bravo 500® Field Pea Trial 
1999, 2000 and 2001 Cost Benefit Analysis Summary 

1999 2000 2001 

N
ew

br
oo

k 

Le
ga

l 

M
or

in
vi

lle
 

Li
na

ria
 

N
ew

br
oo

k 

Le
ga

l 

St
ur

ge
on

 
V

al
le

y 

Li
na

ria
 

B
ar

rh
ea

d 

W
es

tlo
ck

 

V
im

y 

Li
na

ria
 

Treatment 

Yield (lbs/acre) or Price 

Overall 
Ave. of 
3 Years 

Yield of Full (1.25 L) Early 
+ Low (0.8L) Late (lbs/acre)

3786 3717 3556 4083 2771 2649 4312 3919 3750 3909 4242 3604 3692

Yield of Check (lbs/acre) 3233 3546 3138 3862 2451 2285 3990 2720 3044 3499 3531 2942 3187

Yield Increase (lbs/acre) 533 171 418 221 320 364 322 1199 706 410 711 662 503

Yield Increase (bu/acre) 9.22 2.85 6.97 3.68 5.33 6.07 5.37 19.98 11.77 6.83 11.85 11.03 8.41

Revenue from Increased 
Yield @ $4.50/bu

$41.47 $12.83 $31.35 $16.57 $23.99 $27.32 $24.17 $89.92 $52.95 $30.75 $53.33 $49.65 $   37.86 

Cost of Bravo @ $13.60/L 
(2.05 L) plus $10.00/ac 
application cost 

$37.88 $37.88 $37.88 $37.88 $37.88 $37.88 $37.88 $37.88 $37.88 $37.88 $37.88 $37.88 $   37.88 

Net Revenue/Loss ($) $3.59 $-25.05 $-6.53 $-21.31 $-13.89 $-10.56 $-13.71 $52.04 $15.07 $-7.13 $15.45 $11.77  $   -0.02

$/Bushel required to 
break even ($/bu) $4.11 $13.29 $5.43 $10.29 $7.11 $6.24 $7.05 $1.90 $3.22 $5.54 $3.20 $3.43 $    5.90 

Overall Average Break 
Even Pea Price Required $8.28/bu    $5.58/bu $3.85/bu

Note:  Shaded columns indicate locations that were economically responsive to Bravo applications, making them economically beneficial 
to apply a full rate early and a low rate late of Bravo 500®. 
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Conclusions 
 
The Syngenta Disease Prediction System was successful in establishing when applications of 
Bravo 500® should be made.  The 2001 pea growing season was plagued with a heavy disease 
load in the APG - Zone 3 area, which resulted in reduced pea yields.  This study proves that the 
Ascochyta blight complex is controlled with Bravo 500® fungicide.  Furthermore, application of 
Bravo 500® increased yields at all test locations.  The largest yield increases were obtained with 
the two application treatments, the full rate early followed by the low rate late and the low rate 
early followed by the low rate late application.  Economic evaluations indicated that it was 
economically beneficial to apply a combination treatment of Bravo 500® at three of the four 
sites, if pea prices were $4.50 per bushel.  However, when pea prices are high it becomes 
economically more beneficial to spray at lower levels of infection. 
 
 
Extension Activities 
 
Results from this study are widely distributed throughout Alberta and Saskatchewan.  Results 
will be presented in poster form.  Research date from this 3 year study will be presented to: 
1. Saskatchewan Pulse Days in January 2002  
2. Alberta at the Western Canadian Agronomy Workshop in Lethbridge.   
Research from this project will be a topic at:  
3. Farm Tech 2002 in Red Deer 
Lecture on this study was given at:  
4. Olds College at the Seed Technology Workshop. 
Information attained through this study will also be discussed at the: 
5. Leading Edge Seminar in March 2002.   
 
The information will be distributed to over 200 producers and final results will also be available 
to all pulse producers at the AAFRD office in Barrhead. 
 
 
Recommendations 
 
We are beginning to gain a better understanding of assessing potential disease, and yield and 
seed quality reduction.   This three year study has also proven that disease prediction is an 
important management tool that works.  We have also documented that the recommended 
fungicide applications, attained from the disease prediction system, can result in economic 
benefits to the producers.  However, many producers do not seem to be using the prediction 
systems properly.  The next problem we face with controlling Ascochyta in field pea may be an 
issue of educating producers rather than implementing more field research with Bravo 500®.  
However, improvement on the existing fungicides is opening up new areas of field research.  The 
development of systemic fungicides with longer lasting residual action beyond the current 12-14 
day period will provide many opportunities for enhanced control of Ascochyta on field pea.    
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Appendix A 
 
 

Field Scores:  Ascochyta Assessments for Each Site 
 

(Summarized in Table 1) 
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Bravo 500® Disease Ratings 

 Location: Linaria, 2001 

 
Plant Location Rating Treatment 

1 2 3 4 5 6 7 
 Upper 0 

1 9 9 10 7 10 10 5 
2 1 1  1   4 
3    2   1 

Leaves Middle 0        
 1 7 3 10  5 8  

2 2 5  5 3 2 4 
3 1 2  5 2  6 

Lower 0        
1        
2   1     
3 10 10 9 10 10 10 10 

     Rating (1-9) 5.5 6.0 4.9 7.0 5.2 5.2 7.2 
 Upper 0 

1 10 6 10 7 9 10 6 
2  4  2 1  3 
3    1   1 

Middle 0        
Tendrils 1 6 4 10 1 6 8 2 

2 4 5  6 2 1 4 
3  1  3 2 1 4 

Lower 0        
1        
2 4 1 7  3 4  
3 6 9 3 10 7 6 10 

     Rating (1-9) 5.0 6.0 4.3 6.6 5.4 4.9 6.7 
 0 

1        
2        
3 1  3  1 2  
4 3 1 3 1 1 2  
5 1 6 4  2 2  

Stems 6 3 1  2 2 1 1 
7 2 1  2 3 3 3 
8  1  5 1  6 
9        

     Rating (1-9) 5.2 5.5 4.1 7.0 5.8 5.1 7.5 
 0 

1 1  5  3 4  
2 3 5 4 1 4 4  
3 5 4 1 4  2 2 
4 1 1  2 1  3 

Pods 5    1 2  2 
6    2   1 
7       2 
8        
9        

     Rating (1-9) 2.6 2.3 1.6 3.9 2.5 1.8 4.8 
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Bravo 500® Disease Ratings 
Location: Westlock, 2001 

 
Rating Treatment 

1 2 3 4 5 6 7 
 Upper 0 1

1 7 6 10 1 9 9 10 
2 3 3  5  1  
3  1  4    

 0        
1 1 2 10  8 6 6 

Leaves 2 8 6  1 2 3 3 
3 1 2  9  1 1 

 0        
1        
2 1  6  5 2 2 
3 9 10 4 10 5 8 8 

     Rating (1-9) 6.2 6.5 4.4 8.2 4.6 5.4 5.3 
 Upper 0 1 1

1 8 7 10 2 9 9 10 
2 2 3  8    
3        

 0      1  
1 5 3 10  6 6 8 

Tendrils 2 5 5  6 4 4 2 
3  2  4    

 0        
1      1 1 
2 4 1 10  5 7 4 
3 6 9  10 5 2 5 

     Rating (1-9) 5.3 6.1 4.0 7.2 4.8 4.4 4.6 
0 
1   4  4   
2 3 4 2  3 6 4 

Stems 3 3 3 4 5 3 3 4 
4 3 2  2  1 1 
5 1 1  1    
6    2    
7       1 
8        
9        

     Rating (1-9) 3.2 3.0 2.0 4.0 1.9 2.5 3.1 
 0 2 1 5 7 2 7
1 6 8 5 5 3 8 3 
2 2 1  5    

Pods 3        
4        

 5        
6        
7        
8        
9        

     Rating (1-9) 1.0 1.0 0.5 1.5 0.3 0.8 0.3 
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Bravo 500® Disease Ratings 
Location: Alcomdale, 2001 

 
Plant Location Rating Treatment 

1 2 3 4 5 6 7 
 Upper 0 3

1 7 10  10 
2     
3     

 0 1    
1 9 9  8 

Leaves 2  1  2 
3     

 0     
1 6    
2 4 3  1 
3  7  9 

     Rating (1-9) 3.0 4.8  5.1 
 Upper 0 7 3 3

1 3 7  7 
2     
3     

 0 5    
1 5 7  9 

Tendrils 2  3  1 
3     

 0     
1 9 1   
2 1 9  7 
3    3 

     Rating (1-9) 1.8 3.9  4.1 
             0 

1 3    
2 3 1  1 
3 1 5  3 

Stems 4 2 2  1 
5 1 2  4 
6    1 
7     
8     
9     

     Rating (1-9) 2.5 3.5  4.1 
 0 7 4

1 3 6  9 
2    1 
3     
4     

Pods 5     
6     
7     
8     
9     

     Rating (1-9) 0.3 0.6  1.1 
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Bravo 500® Disease Ratings 
Location: Vimy, 2001 

 
Plant Location Rating Treatment 

1 2 3 4 5 6 7 
  0 1 6 1

1 10 10 9 10 4 9 10 
2        
3        

Middle 0   1   4  
1 9 9 9 8 10 6 10 

Leaves 2 1 1  2    
3        

Lower 0        
1  3 1  1   
2 6 5 4  7 9 2 
3 4 2 5 10 2 1 8 

     Rating (1-9) 4.5 4.0 4.2 5.2 3.5 3.3 4.8 
 Upper 0 3 5

1 10 10 7 10 5 10 10 
2        
3        

Middle 0   1  2   
1 10 10 9 9 8 10 10 

Tendrils 2    1    
3        

Lower 0        
1 5 6 4  8 7 5 
2 5 4 6 3 2 3 5 
3    7   2 

     Rating (1-9) 3.5 3.4 3.2 4.8 2.5 3.3 3.7 
 0 

1 3 4 2  5 3  
2 6 3 3 2 5 7 5 
3 1 3 2 3   4 
4   2 1   1 

Stems 5   1 3    
6        
7    1    
8        
9        

     Rating (1-9) 1.8 1.9 2.3 3.9 1.5 1.7 2.3 
 0 

1 6 5 10 2 10 10 8 
2 4 4  7   2 
3  1  1    
4        

Pods 5        
6        
7        
8        
9        

     Rating (1-9) 1.4 1.6 1.0 1.9 1.0 1.0 1.2 
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Bravo 500® Disease Ratings 
Location: Barrhead, 2001 

 
Plant Location Rating  Treatment 

1 2 3 4 5 6 7 
 Upper 0 1

1 10 10 10 4 10 9 9 
2    6   1 
3        

Middle 0        
1 6 5 4  9 7 2 

Leaves 2 4 5 5 4 1 3 6 
3   1 6   2 

Lower 0        
1        
2        
3 10 10 10 10 10 10 10 

     Rating (1-9) 5.4 5.5 5.7 7.2 5.2 5.2 6.1 
 Upper 0 2

1 10 10 10 10 10 8 10 
2        
3        

Middle 0        
1 9 4 5 2 9 9 6 

Tendrils 2  6 5 5 1 1 3 
3 1   3   1 

Lower 0        
1        
2 3 2   4 1  
3 7 8 10 10 6 9 10 

     Rating (1-9) 4.9 5.4 5.5 6.1 4.7 4.8 5.5 
 0 

1        
2 1       
3 4 4   4 7  
4 2 3 2  3 2 3 

Stems 5 3 1 2 2 1 1 2 
6   4 3 2  3 
7  2 2 4   2 
8    1    
9        

     Rating (1-9) 3.7 4.3 5.6 6.4 4.1 3.4 5.4 
 0 1

1 5 3 6  6 9 3 
2 4 5 4 5 4  6 
3 1 2  5   1 
4        

Pods 5        
6        
7        
8        
9        

     Rating (1-9) 1.6 1.9 1.4 2.5 1.4 0.9 1.8 
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