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Nitrogen Management:  
Effect on Carrot Yield, Quality and Disease Severity 

 
Sean M. Westerveld, Alan W. McKeown, and Mary Ruth McDonald 

Dept. of Plant Agriculture, University of Guelph, Guelph, Ontario, Canada N1G 2W1  
email: swesterv@uoguelph.ca Telephone: (905) 775-3783. 

 
In Ontario, Canada, vegetable growers face the potential to have nitrogen application rates restricted due 
to nutrient management and clean water legislation. This has prompted a re-evaluation of nitrogen 
fertilization practices for carrot production. Research on nitrogen fertilization of carrots had not been 
conducted in Ontario since the 1940’s and 50’s. Consequently, it was not clear what impact the new 
legislation could have on the yield and quality of the crop, since production practices and cultivars have 
changed significantly since early research was conducted. In addition, previous research has shown that 
changing nitrogen application rates could influence the severity of carrot leaf blights (Vintal et al., 1999; 
Warncke, 1996). Carrot leaf blight in Ontario is caused by two fungi, Alternaria dauci (Alternaria leaf 
blight) and Cercospora carotae (Cercospora leaf blight). Both leaf blights can weaken carrot tops, which 
can lead to an inability to pull the carrots out of the ground using a mechanical harvester. We have 
conducted research over the past 7 years to examine the effects of nitrogen on the carrot crop and 
potential side effects of restricting nitrogen use.  
 
Research Trials 
The first phase of the research was conducted in 2000 and 2001. Carrots were grown on muck soil (60-
75% organic matter) at the University of Guelph - Muck Crops Research Station on the Holland Marsh, 
Ontario and in mineral/sandy soil at the Simcoe Research Station, Simcoe, Ontario. Five rates of nitrogen 
were applied in all plots, and the rates were based on recommendations put out by the Ontario Ministry of 
Agriculture, Food and Rural Affairs (OMAFRA, 2006). The five rates were 0, 50, 100, 150 and 200% of 
the recommendations. The recommendations were 53 lb/ac applied all preplant on muck soil, and 98 lb/ac 
applied 2/3 preplant and 1/3 sidedress on mineral soil. Leaf blight severity was rated over the season and 
these ratings were used to calculate overall disease severity. In these first trials, both diseases were rated 
together. At harvest, total yield and quality were assessed, and marketable carrots were placed into cold 
storage for 6 months and assessed after that time for weight loss and losses due to sprouting and rots. For 
more information on the methods used in these trials and additional results see Westerveld (2002). 
 
The next phase of the research was conducted from 2002 to 2004. Carrots were grown on muck and 
mineral soil at or near the University of Guelph – Muck Crops Research Station. All treatments and 
assessments were the same as in the first phase of research with two exceptions. First, the trials were 
conducted on the same site for each of the three years. Although this practice is not recommended, and 
can lead to an increase in insect and disease pests, it was necessary in order to identify how much nitrogen 
the carrot crop requires. It was our hope that in low nitrogen treatments, the carrots would remove 
nitrogen from the soil and the available nitrogen would decrease each year. This trial arrangement also 
allowed us to determine if there was any effect of nitrogen the year following application. The second 
exception was that the two leaf blight diseases, Alternaria leaf blight and Cercospora leaf blight were 
assessed separately. In addition, the number of live leaves per plant at harvest was assessed to give an 
indication of the effects of nitrogen and disease on the ability to harvest the crop. For more information 
on the methods used in these trials and additional results see Westerveld (2005). 



Effects of Nitrogen on Leaf Blight 
In the first phase of the research, nitrogen application consistently decreased carrot leaf blight severity 
(data not shown). When the diseases were assessed separately in the second phase of the research, both 
Alternaria and Cercospora leaf blight decreased with increasing nitrogen application rate in most cases on 
both muck and mineral soil (Table 1). The number of live leaves per plant at harvest increased with 
increasing N rate (Table 2), indicating that nitrogen application and the effect of nitrogen on leaf blight 
would increase the ability to harvest the crop.  
 

Table 1. Effect of nitrogen application rate on the severity of Alternaria and Cercospora leaf blight for 
carrots grown on muck or mineral soil on the Holland Marsh, Ontario. 

z Recommendations: muck soil = 53 lb/ac nitrogen preplant; mineral soil = 98 lb/ac nitrogen split 2/3 preplant and 
1/3 sidedress. 
y AUDPC = area under the disease progress curve; it is the overall disease severity over the season, higher numbers 
represent more severe symptoms. 
x Numbers in a column followed by the same letter are not significantly different at P=0.05, Fisher’s Protected LSD 
Test. 
 
Results from these studies and separate greenhouse studies suggest nitrogen application delays leaf death, 
and Alternaria leaf blight mainly affects dying leaves. Nitrogen also increases the ability of the plants to 
produce new leaves late in the season, and counteract the effects of leaf blight. It is not know why 
nitrogen application affects Cercospora leaf blight.  

 
Overall, the results demonstrate the importance of including nitrogen in the integrated crop management 
program for the control of carrot leaf blight. Reducing nitrogen application would increase disease, but 
this could be counteracted through fungicide application. It is not yet known whether the number of 
fungicide applications for control of leaf blight can be reduced if nitrogen is applied.  

 
Effects of Nitrogen on Carrot Yield, Quality and Storability  
In the first phase of the research nitrogen application did not increase carrot yield or quality on muck or 
mineral soil (Table 3). In the late-seeded trial in 2000, nitrogen application reduced yield. There was no 
effect of nitrogen on the storability of the carrots in these trials (Table 3). In the second phase of the 
research on muck soil, there was no effect of nitrogen on total yield or quality in any of the three years 
(Table 3). The lack of yield response occurred despite the fact that the no nitrogen treatment received no 
nitrogen for three years on the same site, and that the high nitrogen treatment received 106 lb/ac of 
nitrogen for three years on the same site. It is likely that there is enough nitrogen from the breakdown of 

Leaf blight severity over the season (AUDPC)y 

Alternaria leaf blight Cercospora leaf blight 
Nitrogen rate 
(% of Recom-

mended)z 2002 2003 2004 2002 2003 2004 
Muck soil       
0 332.9 cx 388.6 b 432.2 d 427.6 b 410.0 b 398.8 d 
50 310.4 b 378.1 b 397.3 c 415.5 b 409.9 b 367.8 c 
100 278.0 a 348.4 a 374.6 b 384.3 a  398.4 b 367.3 c 
150 279.2 a 335.8 a 353.5 a 381.6 a 373.3 a 344.5 b 
200 279.8 a 336.0 a 359.5 ab 375.3 a 373.6 a 311.5 a 
Mineral soil       
0 212.3 b 278.2 c 416.8 b 187.0 a 384.6 c 369.3 c 
50 221.3 b 369.9 c 402.5 b 202.8 a 374.4 c 374.5 c 
100 211.9 b 334.0 b 357.5 a 191.8 a 334.6 b 316.3 b 
150 182.9 a 331.9 b 338.8 a 171.6 a 307.0 a 322.9 b 
200 187.7 a 306.2 a 331.1 a 189.4 a 297.9 a 276.1 a 



organic matter on muck soil to supply the nitrogen requirements of the crop. In addition, results from a 
greenhouse study we conducted suggest that carrot roots can reach a depth of 5 ft below the soil surface 
and these deep roots may be able to capture nitrogen that is inaccessible by other crops. Total yield of 
carrots declined each year of the trial, which was mainly due to an increase in diseases such as aster 
yellows and leaf blight and insect pests such as carrot weevil and carrot rust fly. This demonstrates the 
importance of crop rotation.  
 
Table 2. Effect of nitrogen application rate on the number of live leaves per plant and the number of 
plants that survived to harvest for carrots grown on muck and mineral soil on the Holland Marsh, Ontario. 

z Recommendations: muck soil = 53 lb/ac nitrogen preplant; mineral soil = 98 lb/ac nitrogen split 2/3 preplant and 
1/3 sidedress. 
y Numbers in a column followed by the same letter are not significantly different at P=0.05, Fisher’s Protected LSD 
Test 
 

Table 3. Effect of nitrogen application rate on total yield of carrots grown on muck or mineral soil in 
Simcoe or the Holland Marsh, Ontario from 2000 to 2004. Carrots on muck soil in 2000 were reseeded. 

z Recommendations: muck soil = 53 lb/ac nitrogen preplant; mineral soil = 98 lb/ac nitrogen split 2/3 preplant and 
1/3 sidedress. 
y Numbers in a column followed by the same letter are not significantly different at P=0.05, Fisher’s Protected LSD 
Test. 

Number of Live Leaves per Plant at 
Harvest Number of Plants per Foot at Harvest Nitrogen Rate 

(% of 
Recommended)z 2002 2003 2004 2002 2003 2004 
Muck Soil       
0 3.2 ay 3.9 a 5.4 a 17.1 ab 18.4 a 14.4 a 
50 4.0 b 4.4 ab 5.2 a 19.3 c 19.9 a 14.2 a 
100 3.7 ab 5.0 bc 4.9 a 18.6 bc 18.9 a 12.9 a 
150 4.1 b 5.1 c 5.8 a 18.3 bc 17.3 a 15.3 a 
200 3.9 b 5.1 bc 4.8 a 16.6 a 17.5 a 13.9 a 
Mineral Soil       
0 2.7 a 2.0 a 3.0 a 12.6 ab 22.8 c 15.0 c 
50 2.4 a 2.5 a 3.5 ab 14.9 b 21.9 c 12.9 c 
100 3.0 a 3.2 b 4.5 bc 14.2 b 21.0 c 9.7 b 
150 3.9 b 3.5 b 5.3 cd 10.1 a 18.0 b 9.0 b 
200 3.0 a 4.0 b 6.1 d 10.8 a 13.9 a 6.3 a 

Total Yield (T/ac) Nitrogen Rate (% 
of Recommended)z 

2000 2001 2002 2003 2004 
Muck soil      
0 9.5 dy 37.4 a 43.0 a 35.4 a 32.3 a 
50 8.9 bc 34.5 a 43.7 a 35.5 a 32.7 a 
100 8.4 a-c 36.4 a 42.9 a 35.6 a 31.3 a 
150 8.2 ab 36.0 a 42.5 a 33.5 a 32.4 a 
200 7.5 a 36.1 a 41.4 a 33.6 a 32.3 a 
Mineral Soil      
0 28.8 a 21.3 a 21.5 a 16.2 a 17.5 ab 
50 35.9 a 22.4 a 20.5 a 21.4 b 21.2 bc 
100 33.1 a 18.3 a 23.5 a 22.9 bc 22.9 c 
150 34.5 a 21.8 a 18.0 a 24.6 c 21.2 bc 
200 33.6 a 23.2 a 19.5 a 24.6 bc 14.2 a 



On mineral soil carrot yield was unaffected by nitrogen application in the first year. This suggests that 
there was enough nitrogen in the soil remaining from the previous year, in which the site remained fallow, 
to supply the nitrogen needs of the crop. In the second year, yield increased up to the highest rate tested. 
The carrots in 2002 must have removed excess nitrogen from the soil, and since there is minimal organic 
matter on the site, there was insufficient nitrogen released from the soil in the second year. In the third 
year, carrot yield increased up to the recommended N rate, and then decreased at nitrogen rates above the 
recommended rate. These results demonstrate that there was a nitrogen deficiency in the plot. However, 
when too much nitrogen was applied, seedlings died early in the season (Table 2) and this resulted in 
decreased yield. There was also a decrease in carrot stand at high nitrogen rates in the first two years on 
the site, but in those years yield was not significantly affected. It is unknown whether the nitrogen was 
directly toxic to the seedlings or whether the high nitrogen promoted damping-off organisms. It appears to 
be important not to over-apply nitrogen.  
 
In 2003, we tested the difference between the effect of nitrogen applied before seeding and the effect of 
nitrogen applied a year earlier in 2002. Interestingly, there was more effect on yield of nitrogen applied a 
year earlier than nitrogen applied before seeding. These results suggest that the deep rooting of carrots 
results in a larger response to deep N that has leached down the soil profile than there is from nitrogen 
near the surface of the soil, where preplant nitrogen would mostly be located.  

 
There was no effect of nitrogen on storability of carrots in any of the years or soil types.  
 
Overall Conclusions 
On muck soil, carrots do not appear to require nitrogen fertilizer to produce optimal yield and quality. 
However, leaf blight severity can be increased if nitrogen application is reduced. It is unknown how these 
results would translate to muck soils with lower organic matter content than the 60+% found at these 
sites. On mineral soil, carrot yields are unaffected by nitrogen when there is sufficient nitrogen remaining 
in the soil from a previous season, but do require nitrogen if there is low levels of organic matter or 
nitrogen has been removed from the soil by a previous deep-rooted crop. Nitrogen application is 
necessary to minimize leaf blight on mineral soil. The risk of nitrogen deficiency is larger on mineral soil. 
Over-application of nitrogen can cause seedling death and poor stand establishment. There is no effect of 
nitrogen on quality or storability of carrot roots. Nitrogen should be included in the integrated crop 
management program for the control of carrot leaf blights.  
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Carrot Disease Update 
 

Dr. Mary K. Hausbeck (517-355-4534), Brian Cortright, and Stevie Glaspie 
Michigan State University, Department of Plant Pathology 

 
High humidity and frequent rainfall or irrigation are common during the growing season and yield-
threatening foliar blights are a recurring problem.  Each year, foliar blights caused by fungi (Alternaria 
dauci, Cercospora carotae) and/or bacteria (Xanthomonas campestris pv. carotae) reduce photosynthetic 
area and weaken leaves and petioles.  Michigan growers harvest carrots mechanically and weakened 
foliage can disrupt harvest due to carrot tops breaking off during lifting.  In situations where foliar disease 
is severe and not controlled, the tops may be compromised to the extent that the crop cannot be harvested. 
 
Bacterial Blight 
Bacterial blight was a problem in several carrot fields in 2006.  Initial symptoms of bacterial blight are 
somewhat similar to those of the fungal blights, especially Alternaria.  However, bacterial blight is not 
controlled by the fungicide sprays used to manage Alternaria and Cercospora.  While copper sprays may 
be helpful, the bacteria may become resistant.  To maximize the efficacy of copper, sprays would need to 
be applied early and frequently and initiated prior to disease symptoms. 
 
Carrot Weather Forecasting Project for Alternaria and Cercospora Control 
The Carrot Weather Forecasting Project’s purpose is to compare the TOM-CAST system using either on-
site weather data or weather data received via a satellite.  The satellite weather information was sent by 
email each morning from Skybit, Inc.©.  In each set of information sent, there were the weather data that 
were collected for the past twenty-four as it was observed through the satellite.  Global positioning system 
(GPS) was used to determine exact locations of our experimental sites in order to obtain the most accurate 
account of weather data.  The emailed weather data were copied into the WS4SM program, which 
formatted and summarized the data, and predicted TOM-CAST spray application dates.  The on-site 
weather data comparison was collected using Spectrum Technologies© leaf wetness sensors and spray 
application dates predicted using TOM-CAST.   
 
The Carrot Weather Forecasting Project had two experimental locations.  Large scale trials were located 
on the Michigan State University Muck Farm and on a grower cooperator’s farm in Oceana County.   

 
Oceana County Trial 
This study was conducted on a grower cooperator farm located in Oceana County, MI near the town of 
Hart.  The soil type in the field was a fine sandy loam that was previously planted to zucchini squash.  
‘Recoleta’ carrot seeds were planted at a density of 8 seeds/ft of row (200M/A) on 21 Apr into three-row 
beds centered 64 in. apart.  Treatment plots consisted of one block of carrots 5 beds wide by 100 ft long.  
An untreated buffer area consisting of 2 beds 100 ft long were left between forecasting treatment blocks.   
Fungicide treatments were applied by a tractor mounted boom sprayer equipped with 8003XR nozzles 
and calibrated to deliver 30 GPA.  Weather data were used with the TOM-CAST disease forecaster, 15 
disease severity values, to schedule fungicide sprays.  Satellite data from the previous 24 hours, used for 
scheduling hindcast sprays (D-1 corrected), were corrected using a model developed by Iowa State 
University (Kim, Gleason and Taylor, 2004, Plant Dis. 90:650-656) to reduce errors in the recorded leaf 



wetness duration.  Six sprays prompted by the 15 DSV D-1 Corrected program using satellite weather 
data were applied on 3, 18 and 31 Jul, 9 and 23 Aug, 4 Sep.  On-site weather data, collected using a 
Spectrum WatchDog data logger, were used to schedule eight sprays (Spectrum) that were applied on 3, 
14 and 25 Jul, 3, 14, 23 and 30 Aug, and 15 Sep.  Foliar disease and petiole infection severity assessments 
were taken using a foliar disease percent estimation and severity rating 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).  Petiole infection 
was determined by counting the number of plants with at least one infected petiole.  Overall petiole health 
of remaining plants was rated on 1 to 10 scale (1=no disease to trace, 10=complete defoliation).  After 
foliar evaluation the carrot tops were removed and root weights were recorded.  Data were analyzed using 
Sigma Stat version 3.1 (Systat Software Inc.) and treatments were compared using the Fisher LSD 
multiple comparison test.   
 
Both forecasting systems provided significant disease control compared to the untreated control (Fig. 1).  
The fungicide application scheduled by the Spectrum on-site weather data had significantly better ratings 
for petiole health, blight severity, and percentage of infected petioles than the block of carrots sprayed 
using the corrected satellite weather data.  Both forecasting plots had similar significant yield increases 
compared to the untreated control.  

 
Muck Farm Trial 
This study was conducted at the Michigan State University Muck Soils Research Farm located near 
Laingsburg, MI on a Houghton muck field that was previously fallow.  Prior to planting the site was 
fumigated with Sectagon 42 (75 gal/A) on 1 May.   ‘Fontana’ carrot seeds were planted at a density of 8 
seeds/ft of row (200M/acre) on 21 May in two seed lines per row with rows centered 16 in. apart on three-
row raised beds centered 64 in. apart.  Treatment plots consisted of one block of carrots 50 ft long by 200 

Fig. 1.  Oceana County Trial 

Petiole health

Pe
tio

le
 h

ea
lth

(1
=h

ea
lth

y,
 1

0=
de

ad
)

2

4

6

8

c

b
a

Rates are per A.
Infected plants

In
fe

ct
ed

 p
la

nt
s 

(%
)

0

20

40

60

80

100
c

ab

Foliar infection

Fo
lia

r i
nf

ec
tio

n 
(%

)

0

20

40

60

80

100

b

a

Bars with a letter
in common are not

significantly different.

a

Yield

Yi
el

d 
(lb

/1
0 

ft 
of

 ro
w

)

0

10

20

30

40

b
aa

Untreated
____________________________

Quadris 2.08SC 0.5 pt -alt-
Bravo Weather Stik 6SC 1.5 pt

applied according to TOM-CAST

Satellite
weather

On-site
weather

Untreated
____________________________

Quadris 2.08SC 0.5 pt -alt-
Bravo Weather Stik 6SC 1.5 pt

applied according to TOM-CAST

Satellite
weather

On-site
weather



ft wide.  An untreated buffer area consisting of 2 beds 50 ft long were left between forecasting treatment 
blocks.   Fungicide treatments were applied by a tractor mounted boom sprayer equipped with 8003XR 
nozzles and calibrated to deliver 40 GPA.  Weather data were used with the TOM-CAST disease 
forecaster, 15 disease severity values, to schedule fungicide sprays.  Global positioning system (GPS) 
technology was used to locate the trial site and to obtain local satellite weather data from SkyBit Inc.  
Satellite data from the previous 24 hours, used for scheduling hindcast sprays (D-1 corrected), were 
corrected using a model developed by Iowa State University (Kim, Gleason and Taylor, 2006, Plant Dis. 
90:650-656) to reduce errors in leaf wetness duration.  Six sprays prompted by the 15 DSV D-1 corrected 
program using satellite weather data were applied on 5, 21 and 31 Jul, 14 and 24 Aug, and 1 Sep.  On-site 
weather data, collected using a Spectrum WatchDog data logger, were used to schedule six sprays 
(Spectrum) that were applied on 5, 17 and 31 Jul, 11 and 25 Aug, and 8 Sep.  Carrots in the center 10 ft of 
the middle row were hand-harvested and assessed for disease on 7 Sep.  Foliar disease and petiole 
infection severity assessments were taken using a foliar disease percent estimation and severity rating 
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).  Petiole infection was determined by counting the number of plants with at least one infected 
petiole.  Overall petiole health of remaining plants was rated on 1 to 10 scale (1=no disease to trace, 
10=complete defoliation).  Do to extensive water damage to the plots, yields were not taken.  Data were 
analyzed using Sigma Stat version 3.1 (Systat Software Inc.) and treatments were compared using the 
Fisher LSD multiple comparison test.   
 
Both forecasting systems provided significantly better disease control than the untreated (Fig. 2).  The 
plot treated with fungicides applied according to on-site weather data had significantly better ratings for 
percent infected foliage and plants than the plot treated with fungicides scheduled by the satellite weather 
data.   
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Weed Control in Carrot 2007

Bernard Zandstra
MSU

Herbicides Registered for Carrot

Lorox
Treflan
Dual Magnum
Sencor
Fusilade
Poast
Select
Roundup

Other Herbicides Being Considered for 
Use in Carrot

Command
Caparol
Goal
Prowl
Nortron

Lorox 50DF
Status:  Primary carrot herbicide; 
label indicates “Do not apply to sand 
or loamy sand.  Do not use on soils 
with less than 1% organic matter”
Use:  PRE and POST control of most broadleaves and 
annual grasses; Max. of 2 lb ai/a/yr
Concerns:  POST applications at temp >85F can burn 
carrots; some weeds have developed resistance to PS 
II inhibitors
Future:  OK for now

Sencor 75DF

Status:  Registered for carrot; it is 
a triazine, PS II inhibitor
Use:  POST control of annual 
grasses and broadleaves; carrots at 5-6 leaves
Concerns:  May burn carrots slightly at temp <55 
or >85F; do not tank mix; weed resistance
Future:  OK for now

Fusliade, Poast, Select

Status:  Labeled for carrot
Use:  POST grass control; kill barley
Concerns:  Avoid tank mixes with Lorox or 
Sencor
Future:  OK
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Caparol 4F

Status:  Possible Tolerance in 2007; 
Registered in Canada

Use:  PRE or POST control of broadleaves.  
Use as a substitute for Lorox

Concerns:  Mode of Action similar to 
Lorox (PS II inhibitor); potential crop stunting

Prowl H2O 3.8 CS

Status:  Has tolerance; no label yet

Use:  PRE control of annual 
grasses; prostrate spurge; substitute 
for Lorox PRE

Concerns:  None – very safe on crop; BASF 
is withholding the label registration because of 
concerns for phytotoxicity

Future:  Label in 2008?

Nortron 4F

Status:  Has tolerance and label
for WA & OR

Use:  POST control of chickweed, 
mustards, nightshade; suppression of nutsedge

Concerns:  None – very safe on carrot

Future:  IR-4 project to expand label to MI

GoalTender

Status:  IR-4 project

Use:  POST control of small broadleaves

Concerns:  Potential crop phytotoxicity; 
new formulation and low use rate should 
avoid phytotoxicity

Future:  GoalTender is safer on carrot than Goal;
hopefully Dow will support label

Command 3ME
Status:  Submitted to IR-4 
for project, Canada is working on
registration

Use:  PRE control of annual grasses, some 
broadleaves

Concerns:  Moderate phytotoxicity under 
some conditions; carrots can grow out of it

Future:  Unknown; FMC needs to support label

Roundup (Wiper application)

Status:  IR-4 project; should be 
complete in 2007

Use:  Wiper application over the top of carrots to 
control seeders, wild carrot, marestail, resistant 
pigweeds, other tall weeds

Concerns:  Roundup dripping on carrots can 
reduce yield; usually not a problem

Future:  Label in 2-3 years
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Dual Magnum
Status:  24c label in Michigan; growers 
must Indemnify Syngenta before use

Use:  PRE control of nutsedge, annual
grasses, pigweeds, and nightshades
Use on any soil type; keep rate low

Concerns:  Stand thinning on sandy soil

Future:  Use with Lorox for nutsedge and crabgrass, 
and resistant pigweed control

Recommendations for Carrot Weed 
Control – Muck Soil

1.  Plant barley 1 week before planting carrots
2.  Lorox 0.5-1 lb product + Dual Mag. 1.3 pt PRE 
1-2 weeks after seeding carrots
3.  Kill barley with Fusilade or Poast at 4 inches 
4.  Lorox 1-2 lb product to kill emerged weeds at 
carrot 2-4 leaf stage
5.  Sencor 0.3 lb product if needed at 5-6 leaf stage
6.  Poast, Fusliade or Select to kill emerged 
grasses

Recommendation for Carrot Weed 
Control - Mineral Soil

1.  Plant barley 1 week before carrot
2.  Lorox 0.5 lb product + Dual Mag. 0.5 pt 1-2 
weeks after seeding carrot
3.  Fusilade or Poast to kill barley at 4 inches
4.  Lorox 0.5 lb at carrot 2-3 leaf stage
5.  Sencor 0.3 lb at 5-6 leaf stage
6.  Poast, Fusilade or Select as needed for grass 
control

Summary

1.  Carrots are very susceptible to competition 
from weeds 
2.  Some herbicides may stunt carrots under 
unfavorable conditions
3.  Fields with heavy infestation of yellow 
nutsedge should be avoided
4.  Best yield and highest quality carrots are 
from new ground
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Aster yellows is a serious disease of carrots and other vegetable crops.  Affected plants have distorted, 
discolored foliage and hairy, bitter-tasting roots.  Plants become infected with aster yellows after being 
fed upon by an aster leafhopper that carries the disease.  Nothing can be done once plants are infected; the 
only way to prevent aster yellows is to control the aster leafhoppers that spread it.   
 
The risk of aster yellows to a crop depends on the inherent susceptibility of the crop to the disease and on 
the proportion of leafhoppers that carry aster yellows (infectivity rate).  Some years ago researchers at the 
University of Wisconsin developed an “Aster Yellows Index”, which is a number that measures crop 
susceptibility, as means of determining if treatment for aster leafhoppers was required to prevent aster 
yellows infection. Treatment threshold (the number of aster leafhoppers caught in 100 sweep samples) is 
determined by dividing the Aster Yellows Index for the crop by the proportion of aster leafhoppers that 
are infected with asters yellows.  For example, for most varieties of carrots the Aster Yellows Index is 50.  
If 2% of aster leafhoppers in a carrot field carry aster yellows, the treatment threshold is 25 and treatment 
would be required if 25 or more leafhoppers were caught in 100 sweep samples.  If 5% of the aster 
leafhoppers are infected, then the treatment threshold is 10 aster leafhoppers per 100 sweeps.  If 10% of 
aster leafhoppers are infected, then the treatment threshold is 5 aster leafhoppers per 100 sweeps.  The 
treatment threshold changes dramatically with small changes in infectivity rate.  Knowing this rate is 
crucial. 
 
Prior to 2000 methods to assess leafhopper infectivity rates were costly and slow.  A limited number of 
samples could be processed each year so, in general, a single treatment threshold was used for each crop 
through the entire growing season.  More recent methods used by Diagnostic Services at Michigan State 
University involve molecular tests and assess leafhoppers directly.   These tests are much more reasonable 
in cost and results are available faster.  Consequently, we can determine infectivity rate (and resulting 
treatment thresholds) for a variety of different sites throughout Michigan.  We have also tested 
leafhoppers at these sites multiple times throughout the growing season.  We have found that both 
location and time of year affects infectivity rates of leafhopper populations, and thus we are able to 
provide growers with treatment thresholds that are specific to their local area and particular time of the 
season.   
 
In 2006 we were able to establish a testing program of several different “sentinel areas” in West Central 
Michigan.  Aster leafhoppers were collected by crop consultants and others on a biweekly basis and were 
sent to Diagnostic Services for testing.  Results were sent to Vegetable Entomology where they were 
translated into treatment thresholds and then disseminated to growers, consultants, extension educators 
and others.   
 
 



As in previous years, there was a great deal of variability in infectivity rate (and treatment threshold) both 
between locations and over the growing season (Figure 1).  Similar 2005, aster leafhoppers collected from 
the carrot growing regions in West Central Michigan (Oceana, Mason and Newaygo Counties) generally 
had higher infectivity rates than aster leafhoppers collected from celery fields in more southern western 
Michigan counties.   
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Figure 1.  Infectivity rate (proportion infected with aster yellows (AY)) during the growing season in aster 
leafhoppers (ALH) collected from carrot fields in five different Michigan counties. 




