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Fig. 1.  Michigan snap bean field
exhibiting symptoms of Phytophthora
capsici in August of 2003.

Fig. 2.  Snap bean plant with
Phytophthora capsici symptoms of
water-soaking from a Michigan field
in 2003.

 

Fig. 3.  Phytophthora capsici
symptoms on snap bean pod from a
Michigan field in 2004.

A New Phytophthora for Snap Beans

Dr. M.K. Hausbeck (517-355-4534, hausbec1@msu.edu) and A.J. Gevens (Graduate Student)
Michigan State University

Phytophthora capsici on Vegetables
Phytophthora capsici causes foliar blighting and root, crown,
and fruit rot on vegetables including cucumber, melon,
pumpkin, squash, tomato, bell and hot pepper, and eggplant. 
Disease symptoms include browning of roots, water-soaking
of the foliage, plant wilting and death.  Fruit rot begins as dark
water-soaked lesions with a white mold that resembles
powdered sugar.  Field symptoms first appear in poorly
drained areas and along the surface water drainage pattern. 
Disease development is favored by warm temperatures and
rain.  

In many states, Phytophthora capsici is the limiting factor in
vegetable production despite adherence to recommended
control strategies, including crop rotation, surface water
management, and fungicides.  The fungicide mefenoxam
(Ridomil Gold is an example) has been used to manage
Phytophthora capsici, however, some strains of Phytophthora
capsici have become resistant to the fungicide.

Disease on Snap Bean
In 2003, two snap bean fields in Michigan were diagnosed
with disease caused by Phytophthora capsici (Fig. 1).  A third
diseased field was identified in another region of the state in
2004.  All three fields showed symptoms, such as dark water-
soaking of the leaves (Fig. 2), and disease patterns typical of
Phytophthora capsici on other vegetable crops.  Phytophthora
capsici was isolated from all above-ground plant tissues
including pods (Fig. 3).  All Phytophthora capsici isolates
from snap bean caused disease on cucumber fruit, and resulted
in dark water-soaked lesions with white mold.  

Each Phytophthora capsici strain recovered from beans was screened for sensitivity to the
fungicide mefenoxam (available as Ridomil Gold, Ultra Flourish, Apron).  In 2003, most of the
Phytophthora capsici strains (74%) responded to this fungicide.  However, field isolates from
2004 were only 40% sensitive to mefenoxam, with the greatest percentage of isolates falling into
the intermediately sensitive category (42%).  In this situation, the fungicides Ridomil Gold, Ultra
Flourish, and Apron would not be very helpful in controlling disease.



Snap bean Phytophthora capsici strains caused disease on 12 bean species (Table 1).  These
results indicate that most bean species grown in rotation with cucurbit (cucumber, melon,
pumpkin, squash) or solanaceous crops (tomato, pepper, eggplant) may be at risk. 

Table 1.  Bean species susceptible to Phytophthora capsici.

Genus species Cultivar Infected by Phytophthora
capsici under lab conditions

Phaseolus lunatus Bush Lima yes

Phaseolus vulgaris var. humilis Fordhook Standard
Bush Tenderpod
Bush Contender
HyStyle Snap

yes
yes
yes
yes

Phaseolus vulgaris var. vulgaris Pole Bean
Kentucky Wonder Pole

yes
yes

Phaseolus vulgaris Cranberry Soup Bean
Gold Mine Wax

Black Turtle
Blue Lake White Seed

yes
yes
yes
yes

Glycine max Soybean yes

Table 2.  Recommended control strategies for blight caused by Phytophthora capsici.
Preplant

• Use a seed treatment that is effective against Phytophthora.
• Consider a pre-plant banded fungicide application for infested fields.
• Plant susceptible hosts in well-drained fields.
• Utilize raised beds (6-8 inches minimum) whenever possible.
• Do not plant in low-lying areas of the field.

Production
• Monitor fields for disease, including damping off, plant stunting, root and crown rot.
• Do not irrigate a field with water that contains runoff from fields with a history of

Phytophthora disease.
• Irrigate conservatively and, if possible, do not irrigate prior to harvest.
• Plow under portions of the field with diseased plants, including healthy plants that

border diseased areas.
• Never dump culls or diseased fruit from other fields or farms into production fields. 

Once Phytophthora capsici is introduced, it may remain indefinitely.

Postharvest
• Plow under crop residue immediately.



White Mold Control Strategies in Snap Beans 
 

Walter R. Stevenson 
University of Wisconsin, Department of Plant Pathology 

Tel. No. 608-262-6291 
Email: wrs@plantpath.wisc.edu 

 
White mold, caused by Sclerotinia sclerotiorum, is one of the most important diseases of processing bean 
(Phaseolus vulgaris) production in terms of control costs and potential economic losses.  Infection leads 
to premature loss of foliage, rotted stem and petiole fragments that are harvested as plant trash and pods 
with decay, clumps of mycelium on moldy pods, black fungal sclerotia attached and embedded in pods, 
loss of pod quality and yield reductions.  Disease is most prevalent during summers with prolonged 
periods of cool and wet weather.  In general the hottest period of the growing season in the Midwest is 
often found in late June through mid July and some of the coolest, wettest weather is frequently observed 
in mid to late August through September.  Those plantings that flower during warm dry weather can often 
escape white mold infection because of a lack of ascospore production.  Similarly those plantings that 
flower when soils are wet for long periods and the blossoms and foliage are repeatedly dampened by rain, 
irrigation and dew tend to exhibit the greatest losses, since these are the optimum conditions for sclerotial 
germination and the subsequent production of ascospores.   

Control through short rotations is difficult since the sclerotia produced on infected plants are incorporated 
into the soil and remain viable for 5 or more years.  In addition, most broadleaf crops and weeds are 
susceptible to infection by the white mold fungus.  Rotating snap beans with sunflowers, soybeans, 
cucurbits, or tomatoes provides little relief since all of these crops are highly susceptible.  Still we 
recommend control measures consisting of at least a 3-5 year rotation between plantings of susceptible 
crops and control of broadleaf weeds within this rotation.  Other control recommendations include 
precision seeding to accurately space bean plants and avoid clumping of plants, wide row spacing of 36” 
vs. narrow row spacing, careful irrigation to avoid prolonged wetting of soil and foliage especially during 
the week just prior to and after first bloom and application of fungicides during the bloom period.  Those 
growers who use a short rotation that includes soybeans or sunflowers, narrow row spacings to crowd 
plants at full canopy and excessive irrigation before and during the bloom period can expect a high 
incidence of white mold, especially when cool weather conditions prevail during the bloom period.  Most 
processing bean cultivars are highly susceptible to the white mold pathogen and while breeding efforts are 
underway, we are just beginning to see breeding lines with useful levels of resistance.  It will likely be 
years before acceptable cultivars with white mold resistance are available to the processing industry as a 
whole.  Finally there is the issue of fungicide treatment to control white mold.  Historically, most growers 
treat their acreage once and sometimes twice with fungicide, especially those fields in bloom from late 
July to September when white mold is most likely.  The decision on whether to treat snap beans with 
fungicide is typically based on past cropping history and the white mold history on a field-by-field basis.  
Observations of white mold in neighboring fields or fields already harvested in the vicinity help in 
making this spray decision.  Treatment consists of conventional fungicides (thiophanate methyl, 
vinclozolin or iprodione) if weather and disease observations appear to warrant treatment.  The treatment 
decision is not made lightly because of cost, availability of spray equipment and the potential for residues 
in the harvested beans.  The fungicides currently labeled for use on processing beans carry a label



restriction of 10 days (vinclozolin) or 14 days (thiophanate methyl and iprodione) and some processors 
choose to treat once at about 4 days after the planting reaches the 10% bloom stage.  This provides 
roughly 17 days to harvest.  Treatment with these products and potential control benefits that may accrue 
have to be weighed against crop development and projected harvest dates to insure that crop residues do 
not result as a consequence of treatment.   
 
Beginning in the cropping year 2000 and continuing through 2002, we conducted a series of field trials on 
processing snap beans in cooperation with three processors using a biological approach to managing the 
soilborne inoculum bank of S. sclerotiorum.  In each production field, field plots were established where a 
commercial formulation of Coniothyrium minitans (Contans® WG in 2000 and Intercept® WG in 2001-2), 
a fungus with mycoparasitic activity to Sclerotinia sclerotiorum, was applied to the soil surface at the 
time of or in the weeks preceding the planting of either snap beans or dry beans.  The preparation of 
Coniothyrium minitans was mixed with water, sprayed onto the staked areas and immediately disked into 
the soil according to label directions.  In 2000, areas received Contans® at 3.6 lb/A or no treatment 
(untreated control).  In 2001 and 2002, in addition to these two treatments, Intercept was applied at 1.8 
lb/A.  The snap bean fields also received standard, grower-applied fungicide treatment applied to one half 
of each test area, perpendicular to the Contans® (Intercept®) -treated portions, resulting in four treatment 
combinations (2000) and six combinations (2001-02).  We observed that treatment of Sclerotinia infested 
field soils with Contans® (Intercept®) (Coniothyrium minitans) provided a viable alternative to fungicide 
treatment for management of white mold on processing beans.  In trials conducted on commercial farms, 
Contans® reduced disease severity and incidence on snap beans two of three years.  Application of 
Contans® prior to crop planting and then fungicide sprays during the bloom period of snap beans 
improved the consistency of control each of the trial years.  During 2003-4, we continued these large field 
studies with Contans® in two commercial fields each year, but added a processor breeding line with 
resistance to infection.  We observed that host resistance was equivalent to a single fungicide spray and 
that treatment with Contans® provided measurable reductions in white mold in the presence of moderate, 
but not heavy disease pressure.  Based on these extensive studies under commercial conditions, we see the 
use of Contans® as an integral tool in Integrated Pest Management programs that seek to minimize use of 
fungicides on succulent beans for processing while reducing the risk of disease and economic losses to 
producers.  A combination of techniques that include field scouting for disease during the growing 
season, spot treatment with Contans® prior to fall tillage of infected crop debris, rotation with non-
susceptible crops and judicious treatment of processing beans in bloom with fungicide when 
environmental conditions are optimal for disease development is expected to improve management of 
white mold with this biological material.   
 
We feel that a comprehensive white mold management program should include at least the following 
components: 
 
 1) Use a minimum of 3-5 year rotation between processing beans that does not include highly 

susceptible crops. 
 2) Refer to field pest scouting records to identify fields with a white mold history.  Apply a biological 

control such as Contans® prior to planting and disk the treated field immediately so that the 
biocontrol fungus is incorporated into the soil to facilitate mycoparasitism of the white mold 
pathogen. 

 3) Use precision seeding equipment that minimizes clumping of seeds and results in the uniform 
spacing of plants. 

 4) Provide adequate but not excessive fertilization that meets but does not exceed the fertility needs of 
the processing bean crop. 

 5) In fields or geographical areas with a long history of white mold, consider growing snap beans 
early in the growing season when environmental conditions are less favorable for sporulation and 
infection by the white mold fungus. 



 6) Use careful irrigation to meet but not exceed crop needs, especially in the week before and during 
bloom. 

 7) Use risk assessment software to help decide whether fungicide treatment is needed during the 
flowering period and whether one or two sprays are justified. 

 8) If needed, treat the flowering plants with a registered fungicide in accordance with label rates and 
directions paying heed to preharvest intervals to avoid crop pesticide residues in the harvested 
crop. 

 9) Carefully scout crop for disease symptoms at harvest and mark problematic areas using GPS so 
that after crop harvest, the affected areas can be treated with a biocontrol such as Contans® 
according to label directions before preparing the field for the planting of a winter cover crop.  

 



 
 
 
 
 

Strategies to Suppress Root Rots in Snap Beans 
 

Sieg Snapp, Assoc. Professor, Dept. Horticulture and Dept. Crop and Soil Sciences, MSU 
Please feel free to contact me at: snapp@msu.edu 517-282-5644 

 
Introduction 
Root rot organisms and soil-borne diseases are persistent problems that growers lack 
tools to control. There are few practical and economic means to reduce the severity of 
infection, which is conditioned in part by environmental stress and declines in soil 
quality. In climatically variable years, including under both high rainfall or drought 
conditions, root rot often suppresses bean yields by 25%, and up to 80%. In Michigan, 
the primary causal agent of root rot is Fusarium solani, although other soil-borne disease 
organisms may be involved in this disease complex. Current fungicide options are 
expensive, and becoming more regulated. Integrated management control options are 
required that are profitable and environmentally friendly. 
 
Components of integrated management for improved root rot control 
Manure amendments have the potential to reduce disease through building soil quality, 
suppressing disease organisms and improving crop root vigor. Use of compost and 
manure appears to have both short and long-term benefits for improving snap bean root 
health and soil quality. Four years of field research have confirmed benefits from aged 
poultry manure amendments applied at a moderate rate of 2.5 tons per acre. Root rot 
severity varied in our experiments and in some cases composted poultry manure had no 
significant effect. However, in three out of four years, for at least two sites per year, we 
observed consistent  reduction in root rot disease for snap beans grown in compost-
amended soils. This was in fields that were well-drained with sandy to sandy loam soils. 
 
We evaluated an integrated management approach by testing bean cultivars for Fusarium 
root rot tolerance in soils with and without compost amendments.  The snap beans were 
grown at two locations: 1) Southwest Research and Extension Center (SWMREC) on a 
sandy soil, 2) Montcalm Research Farm on a sandy loam soil.  Note the consistent 
suppression of root rot in manure-amended soil as compared to non-amended soil for 
some cultivars (Table 1). Importantly, not only was root rot reduced, but also poultry 
manure was associated with a 20 to 40% increase in shoot and pod weight indicating that 
yields can be increased by applying manure and less fertilizer (using a 50 lb N per acre 
fertilizer credit for the manure, we reduced fertilizer applied to manured plots to 30 lb N 
per acre compared to 80 lb N per acre applied to control plots. Similar results were 
observed in 2002 and 2003 field experiments. A moderate reduction in root rot occurred 
when soil was amended with 2.5 tons/acre manure per acre before planting beans (Snapp 
et al., 2003). At the same time, fungicide seed treatments had inconsistent effects on 
reducing severity of root rot infection (Kirk et al., 2002).   



Cultural techniques that reduce soil compaction, such as planting and incorporating a 
vigorous winter cover crop, or deep-ripping of soil will also reduce root rot problems in 
many soil types. Snap bean varieties vary somewhat in susceptibility to root rot. In our 
trials, the most resistant variety was FR266 (root rot score of 2.6 on a scale of 1 to 6). 
FR266 is unfortunately not a commercially grown variety, but two other better known 
varieties have shown some resistance as well: Probe (2.9) and Matador (3.0). Hercules 
was the next most resistant variety with a root rot score of 3.2, and Hystyle at 3.4. The 
most susceptible variety in our trial was Bronco at 3.7. 
 
Table 1.  Effect of poultry manure amendments on Fusarium root rot severity of five bean 
cultivars at two field locations.  Average of four replications with standard error in 
parentheses.  Root rot score is on a scale of 1 to 7, where a score of 1 indicates no root 
rot and a score of 7 indicates roots are completely rotted.   
 Montcalm Research Farm  

Root Rot Score 
SWMREC 

Root Rot Score 
Cultivar - compost + compost - compost + compost 
Hystyle 3.3 (0.24) 3.5 (0.25) 5.7 (0.3) 4.3 (0.38) 
Bronco 4.8 (0.43) 3.5 (1.5) 4.1  (0.35) 3.5 (0.43) 
Probe ---- ---- 4.1 (0.25) 4.3 (0.13) 
FR266  

(resistant check) 
3.0 (0.3)  3.0 (0.21) ---- ---- 

Montcalm 
(susceptible check) 

4.8 (0.24) 5.0 (0.21) 5.9 (0.06) 4.6 (0.12) 

 
 
Future research goals - to improve root health in snap bean 
Over the long-term we expect that plant breeding will be the most cost effective means of 
achieving integrated control of root rot and related soil-borne diseases. This is not an easy 
task as bean breeders have made limited progress in enhancing root rot resistance, despite 
decades of effort. In our research we have focused on understanding the genetic source of 
resistance to root rot infections, working with Jim Kelly the bean plant breeder at MSU to 
develop a rapid assessment method so that hundreds of bean lines can be screened each 
year for root traits that improve root rot resistance and enhance healthy root traits for 
vigorous crop varieties. This is a challenging project, as roots are belowground and 
difficult to assess quickly.  
 
We are making progress in developing a rapid screening method by digging 10 plants in a 
field row to count the number of roots branching from the top 4 inches of the main 
taproot of the bean plants. This relatively quick technique can also be used by farmers to 
determine if root rot is developing in a crop, and to assess if cultural techniques such as 
amendment with manure, a vigorous winter cover crop, or deep-ripping of soil have 
reduced compaction and fostered a healthy root system at that site. 
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Aphid Control and Viruses in Snap Beans 
 

Brian A. Nault, Department of Entomology 
Cornell University, New York Agricultural Experiment Station 

630 W. North St., Geneva, NY  14456 ban6@cornell.edu 
 
Cucumber mosaic cucumovirus (CMV) is a major problem in snap beans in the northern US.  Aphids 
transmit CMV in a non-persistent, stylet-borne manner.  This means that viruses spread in this fashion are 
acquired from infected plants and spread to other plants within just a few seconds.  Aphids spread CMV 
into snap bean probably after they acquire if from alfalfa fields and weeds.  Epidemics of CMV in snap 
bean have coincided with the recent introduction of the soybean aphid, a likely major vector of the virus.  
CMV-infected snap bean plants may yield few to no pods or produce pods that are small, twisted or 
necrotic.  Unfortunately no snap bean cultivars resistant to CMV are commercially available, nor will 
become so in the immediate future.  Development of such cultivars will need to rely on interspecific 
crosses between snap bean and scarlet runner bean, a very difficult and lengthy process.  Applications of 
insecticides to kill aphids before they spread CMV to other snap bean plants does not work against these 
types of viruses.  Other strategies such as reflective mulches, row covers and mineral oils have been used 
successfully in some vegetable crops to control or repel aphid vectors in order to reduce or delay infection 
by viruses.  However, these strategies are not practical for snap bean growers because snap bean is by 
comparison a lower-value vegetable crop that is planted in large acreages.  Planting susceptible crops 
away from known sources of virus-infected plants has been a long recommended practice to reduce 
incidence of virus, but we have documented that this does not work for snap bean in our agroecosystem.  
Biological control is similarly not a plausible strategy for managing viruses because neither predation nor 
parasitism of aphids occurs quickly enough to prevent transmission of these types of viruses.  We believe 
that the most promising and likely solution to this problem is to identify tolerance to CMV in 
existing commercial cultivars and grow these cultivars when aphids are most likely to spread CMV 
into snap bean fields.   

 
The soybean aphid is one of the most common aphid species identified in snap bean fields and it 
efficiently transmits CMV to snap bean.  The soybean aphid was first reported in the Midwest in 2000 
and in New York in 2001.  This aphid colonizes soybean fields in the spring and summer, and winged 
aphids often disperse from soybean en masse late in the summer in search of other hosts.  In 2002 and 
2004, populations of the soybean aphid in northern US soybean fields were very low, which likely 
explained why very few were trapped in snap bean fields.  In contrast, soybean aphid was common in 
soybean in 2003 and it was abundant in snap bean fields late in the season, during the last half of August 
(Figure 1).  At that time in New York, the latest snap bean plantings of the season (July 24-26, 2003 
planting dates) were in the pre-reproductive to bud stages of development.  A number of ‘Hystyle’ fields 
in New York planted on July 24-26, 2003 had high numbers of CMV-infected plants and poor yields.  
This observation is certainly in line with the idea that CMV infection during early stages of growth is 
likely to have a negative impact on yield.  Coincidentally, the introduction of the soybean aphid into the 
northern US occurred simultaneously with virus epidemics.  Also, the seasons in which CMV has been 
most problematic in commercial snap bean fields are the same seasons that the soybean aphid has been 
most common.  

 



FIGURE 1.  Mean number of winged soybean aphids captured in water pan traps placed in snap bean 
fields in western New York in 2003.  Each point represents the average over 6 snap bean fields. 
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In general, aphids tend to disperse more in late summer than in the spring or early summer (Table 1).  In 
2002-2003 in New York, more winged aphids were caught in water pan traps in snap bean fields that 
were planted in July (= late-planted) than in fields planted in May and early June (= early-planted).  In a 
similar study in 2004, more aphids were captured in snap bean fields planted very late (late July) than in 
those planted late (in early July).  Perhaps, snap beans planted in July (especially late July) may be at 
greatest risk of CMV infection and yield loss because aphids such as the soybean aphid are more active at 
a time when the plants in these fields are still very young.   
 
TABLE 1.  Cumulative mean number of aphids (all species) captured per trap in early- and late- or very 
late-planted commercial fields in western New York in 2002, 2003 and 2004.  
 
 Mean number of aphids per trap 

Planting Date 2002  Planting Date 2003  Planting Date 2004 

Early (n=6) 8.0  Early   (n=6) 15.8  Late (n=4) 10.1 

        

Late (n=6) 27.0  Late  (n=6) 22.6  Very Late (n=4) 17.1 
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CMV has been the dominant virus detected in the most severely affected snap bean fields.  Over the past 
three years in New York, CMV was detected in 28 of 32 snap bean fields, with between 1 to 85% of 
plants infected by the virus (Table 2).  We have observed a trend toward more CMV infection in late snap 
bean plantings (planted in July) than in early to mid-season plantings (planted in late May and June) in 2 
of 3 years in New York.   
 
TABLE 2.  Incidence of snap beans infected with Cucumber mosaic virus (CMV) in commercial fields in 
New York in 2002-2004.  Number of plants sampled per field was 80, 80 and 125 in 2002, 2003 and 
2004, respectively. 
 Mean incidence during bloom/pin stage (%) 1 

Planting Date 2002  Planting Date 2003  Planting Date 2004 

Early (n=6) 27.3  Early   (n=6) 15.6  Late (n=4) 1.5 

        

Late (n=6) 54.2  Late  (n=6) 4.5  Very Late (n=4) 12.4 
1  A DAS-ELISA test was used to identify CMV-infected plants 
2 Early planting: late May to early June; Late plantings:  late June through mid July; Very late plantings:  
second half of July.  n= number of fields sampled. 

 
Tolerance to CMV appears to exist in some commercially grown snap bean varieties (Table 3).  For 
example, CMV substantially reduced bean yields of ‘Hystyle’ (31%), ‘Summit’ (22%), ‘Caprice’ (9%) 
and ‘Masai’ (17%) whereas yields of ‘Zeus’, ‘Dandy’ and ‘Alicante’ were not reduced.  In this study, all 
varieties were artificially inoculated during the first-trifoliate stage (= seedlings).  Seedlings infected with 
CMV are likely to incur greater yield and quality losses than if infection occurs later, say during post-
flowering stages.  CMV-tolerant varieties would provide growers and processors with an easy to 
implement option for disease management, particularly late in the season when there is a higher risk of 
CMV infection.   
 
Nearly 90% of the processing snap bean acreage in New York is devoted to large round green beans 
(=large sieve size), whereas the remainder is a mix of medium and small whole green beans and yellow 
and wax beans.  Processors predetermine planting schedules and varieties before the season begins and 
growers typically plant multiple varieties over the season.  Many of these varieties are susceptible to 
CMV, but some are tolerant (see Table 3).  Although growers are willing to replace a CMV-susceptible 
variety with a CMV-tolerant one, the replacement must be within the same-sized snap bean.  For 
example, the CMV-susceptible ‘Hystyle’ could be replaced with another large round green bean variety 
with tolerance to CMV such as ‘Zeus’, but not with a CMV-tolerant medium or small whole green bean 
like ‘Dandy’ or ‘Alicante’.  Another important consideration that affects the substitution of a CMV-
susceptible variety for one that is tolerant is that processors strongly prefer certain varieties (even though 
they are CMV-susceptible) because they have superior characteristics for processing.  Consequently, 
widespread abandonment of these varieties (e.g., ‘Hystyle’) is highly unlikely.  For this reason, it would 
make sense to grow CMV tolerant varieties only during the period of the season that is highest at 
risk for CMV infection.  As indicated above, the decision to plant a CMV-tolerant snap bean variety 
would be made well before the season begins.  Therefore, the high-risk period for CMV infection also 
must be predicted before the season begins.  But in order to do so, we need to better understand CMV 
epidemiology and aphid population dynamics, especially the soybean aphid. 
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TABLE 3.  Yield, estimated value, and percent reduction in value for snap bean cultivars infected with 
CMV in the field in Geneva, NY in 2004.  Each variety/ CMV treatment was replicated 6 times. 

 
 
 
Variety 

 
Pod Sieve 
Size 

 
 
CMV 

 
Total yield 

(T/acre) 

 
Value 

($)/acre 1 

% Reduction in 
$/acre due to 
CMV 2 

Hystyle Large No 2.56 384  
  Yes 1.80 266 31 
Summit Large No 2.50 383  
  Yes 2.00 300 22 
Zeus Large No 2.18 330  
  Yes 2.14 332 0 

Caprice Medium No 3.26 504  
  Yes 2.96 459 9 
Dandy Medium No 2.20 345  
  Yes 2.36 369 -7 

Masai Small No 2.09 327  
  Yes 1.74 273 17 
Alicante Small No 3.29 515  
  Yes 3.52 551 -7 
1  Value based on $133/ton for sieve sizes < 4 and $93/ton for sieve sizes > 5 (2004 prices quoted from R. 

Ward, Birds Eye Foods). 
2  A negative percentage reduction indicates that a slight yield increase occurred when the variety was 

infected with CMV. 
 
 



Evaluating Snap Bean Cultivars for Their Reaction to  
Aphid Transmitted Viruses 

 
Walter R. Stevenson 

University of Wisconsin, Department of Plant Pathology 
Tel. No. 608-262-6291 

Email: wrs@plantpath.wisc.edu 
 
 
Aphid transmitted virus diseases remain at the forefront of management concerns for the processing 
industry.  In Wisconsin during 2000, symptoms of what turned out to be a virus complex were first noted 
in eastern WI in a narrow strip extending from north of Milwaukee to the Door County peninsula.  
Additional areas reporting plant symptoms and related yield and quality loss included Michigan, southern 
Ontario and New York State.  The problem has reappeared in each succeeding year, although the severity 
of losses and the distribution of the problem is largely dependant on prevailing environmental conditions 
and the timing of aphid flights.  Several viruses including cucumber mosaic virus (CMV), alfalfa mosaic 
virus (AMV) and clover yellow vein virus (CYVV) alone and in combination have been identified in 
symptomatic plants each of the production years since 2000.  All of these viruses are transmitted by 
aphids in a non-persistent manner.  The soybean aphid appears to be the primary vector of this complex of 
viruses.  This past summer, a year characterized by cool temperatures coupled with the limited 
distribution and low numbers of the soybean aphid, we observed limited distribution of symptomatic 
plants and a low impact of virus on pod yield and quality.    
 
Host resistance to virus incited problems has historically been an effective tool in crop protection for 
many crops.  Beginning in 2001, we initiated a program for screening the susceptibility of processing 
bean cultivars and advanced breeding lines under field conditions.  In 2001, 50 plot entries were evaluated 
in two plantings at the West Madison Ag Research Station.  There were significant differences in the 
susceptibility of the plot entries and plans were laid to expand the trial in 2002.  Trials were planted in 
early and mid July including two plantings (early and late) at the W. Madison site and one planting on a 
grower farm near Manitowoc.  Each planting contained 150 cultivars and breeding lines replicated three 
times.  The trials contained those lines with the lowest symptom severity in the 2001 trial along with a 
sizeable increase in new lines.  By the end of the season, there were significant differences in symptom 
expression between plot entries.  Based on both visual and ELISA assay, there was a wide range of 
susceptibility among the cultivars and breeding lines included in the 2002 trial.  Data from these field 
trials provided valuable information to breeders for use in their pursuit of virus resistance in their varietal 
improvement programs.  The data also assisted processor personnel in making cultivar decisions, 
especially for those late planted fields that appear to be at the greatest risk of virus transmission from 
migratory aphids. 
 
During 2003, our evaluations continued with 50 plot entries that included the most promising entries from 
2003 along with additional promising entries from breeders.   Plots were planted on two dates at the W. 
Madison Ag Research Station and on a single date on a grower farm north of Manitowoc near Denmark, 
WI.  Although the planting dates of the 2003 trials were within two weeks of one another, they provided 
an opportunity to evaluate the plot entries under quite different conditions.  Aphid pressure at all



sites was heavy and all trials exhibited virus symptoms.  The severity of virus symptoms on the W. 
Madison plots generally followed a progression of mild severity on the first evaluation, moderate severity 
on the second evaluation and severe at the final evaluation.  There were several plot entries in either the 
early or late planting where the symptom severity remained mild to moderate for the entire season.  
However, the severity on the final assessment of the first planting at W. Madison was not predictive of the 
severity on the final assessment of the second planting.  At the Manitowoc site, virus symptoms were 
severe on some lines on the first date of assessment, the plants appeared to recover somewhat by the time 
of the second assessment and by the time of the third assessment, severity had increased.  Symptom 
severity declined on a few lines as the plants matured while on other entries, symptom severity was 
highest on the final date of assessment.  Severity at the W. Madison site was not necessarily a good 
predictor of severity at the Manitowoc site.  While pods on both plantings at W. Madison remained 
symptom free, pods on several entries at the Manitowoc site exhibited a range of symptoms including 
internal and external pod discoloration, mosaic, curvature and suture discoloration.  Pod set on the two 
plantings at W. Madison appeared to approximate what would be considered normal.  However, pod set 
on the same lines at the Manitowoc site ranged from a heavy set of over 15 pods per plant to a very light 
set of less than 5 pods per plant.  ELISA evaluation of the plot entries indicated that the predominant virus 
in all plants was cucumber mosaic virus (CMV), although AMV (alfalfa mosaic virus) was present as 
well in some lines.   
 
During 2004, we continued field testing of the most promising entries in the 2003 trial along with 
additional breeding lines selected by several snap bean breeders.  A total of 38 entries were planted at 
three locations including W. Madison, Fox Lake (30 miles northeast of Madison) and Oostburg (about 90 
miles northeast of Madison).  Soybean aphid pressure was light throughout the trial period at all locations, 
but flights of other aphids were observed including the corn aphid at the Fox Lake site.  In general, the 
incidence of symptomatic plants was lower in 2004 than all previous years.  Symptom severity declined 
on several lines as the plants reached maturity.  Several breeding lines were virtually symptom free at 
each of the trial sites.  Some of the plot entries such as Sirio (Syngenta/Rogers), Yukon (Pop Vriend), 
Arras (Harris Moran) and Romano Gold (Seminis) are among those lines with the lowest symptom 
severity in each of the 2002-4 trials.   ELISA evaluation of all plot entries by Dr. Ben Lockhart of the 
University of Minnesota indicates the presence of either CMV, CYVV or AMV in a relatively few plot 
entries, even though significantly more of the plot entries were symptomatic of virus symptoms.  It 
appears that there is still a yet to be identified virus associated with plants at each of the locations.  
Studies are underway in an attempt to determine additional causal viruses so that carefully designed 
assays can be implemented on future plant samples. 
 
Data from this series of field trials in Wisconsin indicates several promising pieces of information that 
may be helpful in reducing future losses to the virus complex affecting processing beans in the Midwest. 
 1)   Researchers have identified at least three key viruses involved in the virus complex – cucumber 

mosaic virus (CMV), alfalfa mosaic virus (AMV) and clover yellow vein virus (CYVV).  There 
are likely additional, as yet unidentified, viruses involved in this complex that are vectored by 
aphid species other than the soybean aphid or perhaps another type of vector. 

 2)   The severity of symptoms appears related to the population levels of the soybean aphid and the 
timing of aphid influx in the season as this relates to the growth and development of snap bean 
plantings.  The early season appearance of winged soybean aphids in high populations appears to 
be correlated with the widespread appearance of virus symptoms, reduced pod set, lower yields 
and reduced pod quality. 

 3)   Several cultivars have consistently ranked high in terms of low symptom severity and the ability 
to withstand a range of aphid and virus pressure.  It is likely that several of the promising 
breeding lines will advance in commercial breeding programs and that other lines will be 
developed so that there are multiple options for processors to evaluate in their management 
systems.   



 
We plan to continue the evaluation of promising cultivars and advanced breeding lines during 2005 at 
three Wisconsin locations including W. Madison, Fox Lake and Manitowoc/Oostburg to take advantage 
of differences in environmental conditions, aphid pressure and cultural management practices between the 
three locations.  We plan to limit the size of the plots to the top 10 entries from the 2004 trials plus 
another 10-15 entries representing promising breeding lines from commercial breeding programs.  We 
welcome your suggestions for entries into the 2005 trial.   
 




