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2:00 pm Slow Release Nitrogen: Will it work for carrot production in Michigan?  

 Daniel Brainard, Horticulture Dept., MSU 

 Corey Noyes, Horticulture Dept., MSU 

 Kurt Steinke, Plant, Soil and Microbial Sciences Dept., MSU 

2:30 pm Carrot Insect Update   

 Zsofia Szendrei, Entomology Dept., MSU 

3:00 pm Carrot Variety and Disease Susceptibility Trial   

 Mary Hausbeck, Plant, Soil and Microbial Sciences Dept., MSU 

3:30 pm Roles of Nematodes in Carrot Production   

 George Bird, Entomology Dept., MSU 

3:50 pm Carrot Industry Development Program Update   

 John Bakker, Michigan Asparagus Advisory Board and Michigan Carrot 

Industry Development Program, DeWitt, MI 

4:00 pm Session Ends 

 
  



Aster Leafhopper Integrated Management in Carrots 
 

Zsofia Szendrei (szendrei@msu.edu) and Adam M. Byrne 
Department of Entomology, Michigan State University, East Lansing, MI, 48824 

Lab website: http://vegetable.ent.msu.edu/ 
 

Aster leafhoppers are a significant insect pest of carrots, primarily because they transmit aster yellows 

phytoplasma.  Disease symptoms vary from crop to crop, but affected plants typically have distorted, 

discolored foliage, taste bitter, and are therefore unmarketable (Fig. 1). 

 

Figure 1. Carrot on the left showing signs of aster yellows and healthy carrot on the right. 
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MANAGING THE ASTER YELLOWS - ASTER LEAFHOPPER COMPLEX 

 

A. 2012 Insecticide trial results 

1. The cornerstone of aster yellows management is the reduction of aster leafhopper pressure. 

2. Insecticides are applied based on thresholds, where available. Thresholds are determined based on 

the level of phytoplasma in the insects  the higher the infectivity the lower the threshold. 

3. Thresholds are crop species dependent, for example lettuce is more sensitive than celery, and celery is 

more sensitive than carrots. So carrots typically have the highest threshold out of these three crops. 

4. The level of infectivity in the leafhoppers is measured in a chemical reaction in the MSU Plant 

Diagnostic Lab. The typical turnaround for a sample from submission to results is 2-4 days. Crop scouts 

and extension personnel then use this to inform growers whether their fields are below or above threshold. 

5. Thresholds from the diagnostic lab are given as follows: 4 leafhoppers / 100 sweeps. 
 

Insecticides are an integral part of aster leafhopper management, so it’s important to evaluate both 

registered and experimental compounds for their control.  Because growers are often forced to make 

many applications during the growing season, a combination of products may be needed.  In 2012, we 

tested five different insecticides at the MSU Muck Soils Research Farm in Bath, MI.  Products were 

applied twice in the season, on 24 July and 15 August 2012.  All compounds performed better than the 

untreated plots (Fig. 2).  Most of the chemicals did not differ from one another, except for Asana, which 

significantly reduced aster leafhoppers compared to Admire Pro and the high rate of Torac.  As 

leafhopper numbers started to increase two weeks after the first application, Admire Pro and Actara were 

still performing well to suppress leafhopper numbers (Fig. 3). 

 

 

Figure 2.  Average number of aster leafhoppers per yellow sticky trap in a field trial conducted at the 

MSU Muck Soils Research Farm.  Products were applied at the following rates: Asana XL (9.6 fl oz/A), 

Actara (3 oz/A), Torac (low) (8 fl oz/A) + Induce (0.25% v/v), Admire Pro (1.2 fl oz/A), pyrifluquinazon 

(3.2 fl oz/A) + Induce (0.25% v/v), and Torac (high) (16 fl oz/A) + Induce (0.25% v/v). 



 

 

Figure 3.  Number of aster leafhoppers per yellow sticky trap over time. 

 

 

 



B. Interaction of aster leafhoppers with non-crop plants  

Both the aster leafhopper and the aster yellows phytoplasma can use many plant species as hosts. Cover 

crops, as well as the weeds, provide alternative hosts for the leafhoppers and a source for picking up the 

aster yellows, therefore its important to understand how the presence of these non-carrot plants affect 

leafhopper abundance in the carrot crop. 

 

The effect of cover crop border 

treatments on aster leafhopper 

abundance in carrots 

Oat, rye, barley, wheat, and 

triticale borders increased the 

numbers of leafhoppers in the 

carrot plot relative to the no-

border treatment. Carrot plots 

with spelt borders had the fewest 

leafhoppers on average, and this 

number was significantly less 

when compared to barley, wheat 

and triticale border treatments. 

The presence of triticale almost 

doubled the average number of 

leafhoppers in the carrot plot 

relative to the spelt. 

 

 

How do aster leafhoppers respond to different types of weeds? 

Aster leafhoppers 

were most abundant 

in hand weeded plots, 

which did not have 

weeds. Plots that were 

hand weeded had 

similar leafhopper 

abundance as plots 

that had grassy weeds. 

Eliminating grasses 

but leaving broad-

leaved weeds in the 

plots significantly 

reduced the 

abundance of 

leafhoppers in carrots, 

when compared to all of the other treatments.  

 

SUMMARY: These findings taken together mean that cereal cover crops likely attract more leafhoppers 

to the field early in the season when the plants are most sensitive to picking up the disease and that during 

the course of the season broad-leaf weeds are not likely to attract more leafhoppers to the field. 

 

 

 



Carrot Variety and Disease Susceptibility Trials 
 

Dr. Mary K. Hausbeck (517-355-4534) 
Michigan State University, Department of Plant, Soil & Microbial Sciences, East Lansing, MI 

 

 

Cercospora and Alternaria leaf and petiole blights commonly occur every year in Michigan 

carrot fields and require management to prevent crop loss.  Cercospora blight is caused by the fungus, 

Cercospora carotae, and is an important foliar disease of carrots.  The fungus can attack young foliage, 

either on the leaves or petioles.  Cercospora leaf spot occurs as small circular brown spots which rapidly 

enlarge, accompanied by yellow/red discoloration on younger leaves and girdled petioles, resulting in 

defoliation.  Alternaria blight is caused by the fungus, Alternaria dauci, and is usually detected later in the 

season on older foliage.  Symptoms of Alternaria leaf spot include dark brown/black spots with yellow 

margins appearing on older leaves.  Petioles may also become blighted.  Severe disease results in weak 

petioles or defoliation. Warm temperatures and long periods of leaf wetness promote disease 

development.  Spores of these fungi are wind-blown to nearby plants or even adjacent fields.   

Alternaria and Cercospora may occur together and are managed similarly.  Methods to reduce 

disease pressure include planting disease-free seed, following a 2-year crop rotation, minimizing overhead 

irrigation during warm weather, and applying fungicides.  Methods to effectively schedule fungicide 

applications according to field scouting and the TOM-CAST disease forecasting system have been 

developed and adopted by many growers. 

Aster yellows is a disease caused by a phytoplasm transmitted by aster leafhoppers (Macrosteles 

quadrilineatus) that results in purplish leaves and root growth that is distorted with a fibrous, bitter-

tasting root.  Aster leafhoppers acquire the phytoplasm locally from infected wild or cultivated carrots, or 

infective leafhoppers may be blown in on storm fronts coming from the southwest.  Since aster 

leafhoppers can remain infective for 100 days, the disease is managed by applying insecticide sprays 

depending on leafhopper numbers, cultivar resistance, and the presumed proportion of infective insects.  

Treatment thresholds vary based on the infectivity rate of aster leafhoppers that typically varies among 

years and locations.   

 

MSU Research conducted in 2012: 

Carrot Cultivar Trial.  A total of 18 cultivars of carrots were obtained from Nunhems, Seminis, 

and Bejo to be evaluated in a variety trial that was planted in a commercial field.  The trial was arranged 

in a randomized experiment using four replicates of each cultivar.  The trial was planted on 10 May with a 

precision vacuum planter at a seed density of 200M per acre in 3-row beds.  The beds were spaced 5½ ft 

apart and each plot was 50 ft long to get an accurate planting of each replicate.  Our research plot was 

irrigated as needed based on the cooperating grower’s schedule.  The trial was evaluated for the total 

number of plants in 10 ft of row, number of aster yellows-infected plants, number of plants with fungal 

infections, and total yield on 10 October.  Disease pressure from Alternaria was not evident until 

relatively late in the growing season due to the dry conditions that prevailed for much of the summer.  

Some cultivars had very little Alternaria and included A85190, CR2289, and 7315 (Figure 1).  These 

cultivars also showed a reduced amount of aster yellows.  The cultivars 5102 and Santa Cruz had 

significantly more Alternaria than many of the other carrot cultivars included in this study but ‘Santa 

Cruz’ had few plants with aster yellows. 

 



Figure 1.  Aster yellow and Alternaria incidence on carrot cultivars planted in 2012, Mason County, MI. 

 

Testing New Fungicide Products: A fungicide study was conducted in a commercial carrot field 

located in Mason County, MI on a sandy field that was previously planted to squash.  The field was 

cultivated, formed into beds, and planted to ‘Cupar’ carrots with a vacuum seeder on 20 April.  Plots were 

arranged in a randomized complete block design with four replicates.  Each treatment plot was comprised 

of a three-row bed (18 in. row spacing) 20 ft long with a buffer of 5 ft between treatment plots within the 

row.  The bed spacing was 60 in. on center and the seed population at planting was 200M/A.  The overall 

plot dimension was 16 beds wide by 100 ft long.  Fungicide sprays were applied with a CO2 backpack 

sprayer equipped with three XR8003nozzles spaced 19 in. apart, operating at a boom pressure of  50 psi, 

and delivering 50 gal/A.  Spray applications were applied on a 7-day schedule for 13 weeks.  Visual foliar 

disease estimates and harvest data were taken on 2 October.  Diseased petiole incidence and infection 

severity were assessed for each carrot in the inner 5 ft of the center row.  Petiole infection rates were 

determined by counting the number of plants with at least one infected petiole.  A petiole infection 

severity rating was given to the carrot tops and was based on a 1 to 5 scale (1= no lesions, 2=1-10 lesions 

per petiole, 3=11-20, 4=21-50, and 5=>50 lesions per petiole) (data not shown).  Carrots were hand-

topped and weighed on a platform scale (data not shown).  The remaining carrot foliage in each plot was 

rated for percent leaf blight.  Data were analyzed using Sigma Stat version 3.1 (Systat Software Inc.) and 

statistical differences were compared using the Fisher LSD multiple comparison test. 

 As a result of the hot and dry weather conditions that occurred during the 2012 growing season, 

foliar blight was delayed in becoming established in the carrot plot.  Because the disease developed late in 

the season, significant differences among the treatments were not detected (Figure 2).  Follow up studies 

are need to determine whether the Alternaria pathogen on carrots is sensitive to the strobilurin fungicides 

that play an important role in Michigan grower’s standard spray program.   

 

Acknowledgments.  This material is based upon work supported by the Michigan Carrot Committee, and 

the MDA Specialty Crop Block Grant for Carrot awarded to the Michigan Carrot Committee. 
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Fig. 2.  Comparison of fungicide programs for the control of foliar blights on carrot that feature  

A, products applied alone, B, Bravo Weather Stik (BWS), C, Quadris, and D, Endura.  

B.
BravoUntreated control

Inspire XT 0.44 pt (apps 1-2,4-5,7-8), BWS 2 pt (apps 3,6,9)

Bravo WeatherStik 2 pt

Cabrio 20WG 0.75 lb -alt- BWS 2 pt

Quadris TOP 0.75 pt (apps 1-2,4-5,7-8), BWS 2 pt (apps 3,6,9)

Omega 1.5 pt (apps 1-2,4-5,7-8), BWS 2 pt (apps 3,6,9)

Endura 0.28 lb (apps 1-2,4-5,7-8), BWS 2 pt (apps 3,6,9)

Quadris 0.56 pt (apps 1-2,4-5,7-8), BWS 2 pt (apps 3,6,9)

C.
QuadrisUntreated control

Quadris TOP 0.75 pt (apps 1-2,4-5,7-8), BWS 2 pt (apps 3,6,9)

Quadris 0.56 pt (apps 1-2,4-5,7-8), BWS 2 pt (apps 3,6,9)

A.
Products

AloneUntreated control

Merivon 0.34 pt + Induce 1 pt

Bravo WeatherStik 2 pt

Pristine 0.66 lb + Induce 1 pt

Priaxor 0.38 pt + Induce 1 pt

Endura 0.49 lb + Induce 1 pt

D.

Endura

Foliar blight (%)

0 10 20 30 40

Untreated control

Merivon 0.34 pt + Induce 1 pt + Endura 0.28 lb

Merivon 0.34 pt + Induce 1 pt + Endura 0.49 lb

Endura 0.49 lb + Induce 1 pt

Endura 0.28 lb (apps 1-2,4-5,7-8), BWS 2 pt (apps 3,6,9)

Endura 0.28 lb + Induce 1 pt

Applied at
7-day

intervals



Role of Nematodes in Carrot Production 
 

George W. Bird, Professor 
Michigan State University 

 

What you know about bad nematodes in Michigan carrot production: 

- There are three key nematode pests of carrot in Michigan 

1. Northern Root-Knot Nematode (occurs in muck and mineral soils) 

2. Carrot Cyst Nematode (only occurs in muck soil in Michigan) 

3. Penetrans Root-Lesion Nematode (highly aggressive in mineral soil) 

- All three types cause low yields and deformed carrots of poor quality. 

- For field diagnostics, look for areas of poor plant growth, pull plants and  observe deformed 

taproots 

-  Confirm diagnosis through samples sent to MSU Diagnostic Services. 

 

How to manage the bad nematodes in your carrot production system: 

- Northern Root-Knot Nematodes and Carrot Cyst Nematodes can be managed through rotation 

with non-host crops such as corn, wheat and other small grains. 

- Historically, fumigant and non-fumigant (organo-carbamate and organo-phosphate) 

nematicides have been used in Michigan carrot production.   Today, there are relatively few 

nematicides available for use in carrot production and those that are registered can be difficult 

to obtain and difficult to apply (see MSU Extension Bulletin 312 for product and application 

details). 

- There are no carrot varieties with resistance to the bad nematodes associated with Michigan 

carrot production. 

- Anything that can be done to improve or maintain overall soil quality will reduce risk to bad 

nematodes. 

- A number of new nematicides are being marketed for carrots.  They have not been widely 

evaluated in Michigan carrot production.  There is nothing wrong with trying these on an 

experimental basis in strip trials. 

- Be sure to keep good records/field maps of nematode problem sites for use in future decision 

making.  

 

What you know about the good nematodes: 

- The soil-borne microbes eat first. 

- You feed the bacteria.  

- The bacteria are food for the good nematodes. 

- The good nematodes feed your carrot plants. 

- Be sure you know how this works (page 70, MSU Ext. Bull. E-2983). 

 

How to manage the good nematodes in carrot production:  

- Anything you can do to maintain or improve the health of your soil with assist the nematodes 

in feeding your carrot plants (see Cornell Univ. Soil Health System). 




