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Bacterial Blight and Other Carrot Diseases 
 

Dr. M.K. Hausbeck (517-355-4534) and B.D. Cortright  
Michigan State University, Department of Plant Pathology, East Lansing, MI 

 

 

Foliar Blights.  Because high humidity and frequent rainfall or irrigation is common during the 

growing season, yield-threatening foliar blights are a recurring problem for carrots.  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.  Therefore, fungicides currently play a critical role in the 

management of foliar diseases.   

Bacterial Leaf Blight is not a yearly problem for 

Michigan growers.  Symptoms (Fig. 1) include yellow-ringed 

dark blighting on leaves and roots that first appear on the 

underside of the leaves but was severe in some fields this year.  

Dark streaks may form on the petioles accompanied by a sticky, 

yellow exudate.  The bacterium is common on the seed and can 

also survive in soil when there is carrot debris.  It is thought that 

the bacteria can survive in carrot debris for one year.  Once the 

carrot debris decomposes, the bacteria cannot survive in the soil.  

The bacteria spread within a field by rain or overhead irrigation.  

Under dry conditions, low levels of seed contamination may not 

result in significant disease and crop loss.  However, under hot 

and wet conditions, even a low level of seed contamination may 

result in high levels of bacterial blight.  It is critical that all carrot seed be assayed for the bacterium and 

undergo hot water treatment if the bacterium is found.  Fields with bacterial blight should be worked 

under as soon as the crop is harvested so that the carrot debris can decompose rapidly and therefore not 

allow the bacterium to survive in the soil for an extended period of time. 

Symptoms of Alternaria leaf spot include dark brown/black spots with yellow margins 

appearing on older leaves.  Severe disease results in weak petioles or defoliation.  Symptoms of 

Cercospora leaf spot include small circular brown spots which rapidly enlarge, accompanied by 

yellow/red discoloration on younger leaves and girdled petioles, resulting in defoliation.  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 have been 

adopted by many growers. 

 Alternaria/Cercospora Field Trial.  New fungicides that are not yet registered for use on carrots 

were included in a field trial to gauge their activity on Alternaria and Cercospora foliar blights (Table 1).  

All products included in the trial were effective in keeping disease on the foliage and petioles to a 

minimum (see graph, next page).  Bravo WeatherStik 6SC used alone was very effective in disease

Fig. 1.  Bacterial blight on crown and 
petioles (A) and foliage (B) of carrot. 
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 control and was better, according to some assessments, than the new unregistered products Fontelis 

1.7SC and Omega 4SC. 

 

Table 1. Products tested in the Alternaria/Cercospora field trial. 
Product Active ingredient Labeled 

Bravo WeatherStik 6SC chlorothalonil yes 

Fontelis 1.7SC penthiopyrad no 

Omega 4SC fluazinam no 

Pristine 38WG boscalid + pyraclostrobin yes 

Quadris 2.08SC azoxystrobin yes 

Quadris Top 2.71SC azoxystrobin + difenoconazole no 

Quilt Xcel 2.2SE azoxystrobin + propiconazole yes 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Phytophthora Root Rot or Rubbery Brown Rot.  Phytophthora root rot of carrot is caused by a 

Phytophthora sp., which can infect carrots in the field near harvest, with infection continuing in storage.  

Infected portions of the root become dark brown to black, water-soaked and rubbery in consistency.  

Lesions may occur in one or more bands anywhere on the carrot root (Fig. 2).  White mycelia may be 

present on lesions, which facilitates the spread of the fungus to adjacent roots.  
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 As lesions expand 

and age, a watery soft rot 

may develop allowing other 

organisms to invade the root.  

Phytophthora sp. is 

associated with relatively 

wet soil conditions from 

excessive rain/irrigation and 

temperatures between 70-

75ºF.  The Phytophthora sp. 

is a soilborne, self-fertile organism that requires only one mating type to produce oospores which are long 

term survival structures (Fig 2).  Phytophthora sp. also produces zoospores (swimming spores) which are 

easily spread through water.   

Managing excessive soil moisture, maintaining adequate soil drainage and avoiding prolonged 

periods of water saturation are means of control for this pathogen.  Also, maintaining adequate storage 

conditions, temperature at 32º F and relative humidity <95%, and sanitation is crucial to the control of 

Phytophthora sp. after harvest. 

 

 Root Dieback (Pythium Brown Rot and Forking).  Root dieback is caused by Pythium spp. and 

occurs wherever carrots are grown.   Root dieback of carrots produces excessively branched or stubbed 

roots.  The fungus kills young tap roots after seed germination, reducing root length and/or stimulating 

forking.  Forking and stubbing occur, but these symptoms can also be caused by soil compaction, 

nematodes and excessive water.  The severity of the disease may be dependent on the density of Pythium 

spores in fields, in addition to other factors such as wet soil conditions and large amounts of fresh 

residues.  Pythium spp. produce sporangia and overwintering spores (oospores).  Spores and mycelia are 

responsible for the spread of the fungus in the field, which is facilitated by wet soil conditions.   Disease 

control can be achieved by avoiding excessive watering, by providing good field drainage and by planting 

carrots in deep, friable and well drained soils.  Postemergent fungicides containing the active ingredient 

mefenoxam (i.e., RIdomil Gold EC) can be applied to control damping-off.  Rotations with small grains 

may reduce soil populations of some Pythium spp. 

 Pythium Greenhouse Trial.  A greenhouse trial was conducted on carrot seedlings to determine 

whether newer fungicides could be used in alternation with the standard fungicide Ridomil Gold EC 

(Table 2).  Presidio and the Valent Experimental completely prevented plant death even though there was 

a high level of Pythium disease pressure (see graph, next page).  When carrot seedlings were left 

untreated, 40% of them died.  Since a Pythium strain was used in this trial that is resistant to Ridomil, the 

Ridomil Gold EC treatment was not effective.  In most fields, this product would be effective in 

protecting carrot seedlings from damping-off.   

 

Table 2. Products tested in the Pythium greenhouse trial. 
Product Active ingredient Labeled 

Kocide 3000 46DF copper hydroxide yes 

Presidio SC fluopicolide no 

Previcur Flex 6F propamocarb no 

Ranman SC cyazofamid no 

Revus SC mandipropamid no 

Ridomil Gold EC mefenoxam yes 

Valent Experimental SC -- no 

Fig. 2.  Phytophthora sp. sporangium (A), oospore (C) and infected carrot (B). 
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Storage Diseases.  Fusarium dry rot of carrot roots is caused by Fusarium spp., soilborne fungi 

that occur wherever carrots are grown.  Fusarium dry rot is commonly a carrot root disease, but the fungi 

can also be associated with seeds.  Disease is severe on carrots held in fields after maturity and it can 

develop in storage.  Fusarium spp. spores survive in soil, plant debris and crop residues and the spread of 

the pathogen occurs through mycelia and airborne spores.  Moisture, warm temperatures and wounds 

caused by equipment, insects and other fungi facilitate the growth and spread of Fusarium spp.  

Symptoms of the disease include brown, leathery lesions, side cankers and crown decay.  In storage, rapid 

growth of the fungi is favored by free moisture and temperatures between 45 and 70ºF, and contamination 

of adjacent roots can occur quickly.  Fusarium dry rot can be reduced by avoiding wounding of carrots, 

providing adequate storage conditions (32ºF and relative humidity < 95%) and drying the carrots before 

storage. 

Sour Rot of carrot is caused by the fungus, Geotrichum candidum, a common soil inhabitant that 

infects carrots through wounds.  Infection begins in the field and continues during storage.  Sour rot 

symptoms include soft, watery, colorless decay on carrot roots (Fig. 3).  Often the surface of the decayed 

area is covered with dull, white spores of the 

pathogen and a vinegar-like odor may develop.  

In storage, sour rot development is enhanced 

when storage facilities are warmer than 

recommended (>32°F) and improperly 

ventilated.  In the field, control of G. 

candidum is achieved with good field drainage 

and by minimizing wounding of carrots.  In 

storage, good sanitation (use of new or 

disinfected storage containers), precooling and 

storing carrots at 32º F is essential.  

 

A B 

Fig. 3.  G. candicum on stored carrots, external (A) and 
internal (B) symptoms. 
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The soilborne diseases described are all caused by fungi with well developed means of survival in 

soils (chlamydospores, oospores, conidia).  These structures allow the pathogens to remain in soils for 

many years, and fumigation of soils plays a major role in reducing pathogens inocula in soils. 

This material is based upon work supported by the USDA CSREES Specialty Crops Research Initiative 

under Award No. 2008-51180-04881.   Any opinions, findings, and conclusions or recommendations 

expressed in this publication are those of the author and do not necessarily reflect the views of the USDA 

CSREES.  This research was also supported by the Michigan Carrot Committee.   
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INTRODUCTION 

 

Stand losses due to rain and wind erosion following planting reduce carrot plant 

populations, and result in lower yields and crop quality.  To protect young seedlings from 

erosion, Michigan growers have been experimenting with pre-established wheat or barley cover 

crops in combination with strip-tillage.  In this strip-tillage system, cover crops are sown weeks 

(e.g. spring barley) or months (e.g. wheat) before carrot planting, and then incorporated in strips 

immediately before planting.  Undisturbed cover crops between carrot rows serve to protect 

vulnerable carrot seedlings from wind and rain erosion.  Strip tillage may have other important 

benefits including improvements in soil health and reduction in fuel use.   

Recent losses in markets for cull carrots make it increasingly important for carrot growers 

to manage carrots to minimize culls.  The incidence of carrot culls is strongly influenced by 

variety choice and planting density, and may also be affected by practices which influence soil 

physical and biological characteristics including tillage, cover crops and compost.  In particular, 

it is hypothesized that 1) higher planting densities may reduce the incidence of split carrots 

(Bienz 1965) and 2) addition of compost may reduce the incidence of forked (sprangled) carrots, 

through suppression of plant parasitic nematodes (Abawi and Widmer 2000).  However, the 

interactive effects of planting density, variety, tillage practices, and soil amendments on carrot 

quality and yield have not been extensively studied. 

 

Objectives. The central objectives of field trials were 1) to evaluate the effects of plant 

population on quality and yield of three processing carrot varieties, and 2) to assess the effects of 

strip-tillage and compost on carrot quality and yield.   
 

METHODS 

 
Planting density effects.  An on-farm trial was conducted on sandy soil in Oceana 

County to evaluate the effects of planting density on quality and yield of four processing carrot 

varieties (Canada, Finley, Recoleta and Cupar).   Plants were sown at approximately 177,000,  

207,000 and 248,000  seeds per acre (in-row spacing of approximately 1.75, 1.50 and 1.25” in 

2009 and 1.44, 1.19 and 1.78” in 2010 with between-row spacing of 18” in three-row beds).  The 

plots were arranged in a split-plot design with four replications, with seeding rate as the main 



plot factor, and variety as the subplot factor.  Carrots were managed using the strip-tillage system 

described above, with spring-sown barley as the cover crop in 2009 and fall-sown wheat as the 

cover crop in 2010.  In early October, carrots from four 5’ sections from each sub-plot were 

counted and weighed by category.  Carrots were categorized as either marketable, cracked, 

sprangled (forked) or too small (<1.25” in diameter). 

Strip-tillage and compost. Field  trials were conducted, in 2009 (MSU Horticultural 

Research Farm in Holt, MI), and in 2010 (Montcalm Potato Research Farm) examining the 

effects of tillage (conventional vs strip till) 

fertility management (fertilizer vs 

fertilizer+compost) and carrot variety 

(Canada, Finley, and Recoleta or Cupar), on 

carrot quality and yield.  All treatments 

received approximately 120 lbs N/A (80 

lbs/N initial + 40 lbsN/A side-dressed). In 

compost treatments, dairy manure based 

compost (Morgan Compost “Dairy Doo”; 

1.2-0.63-1.2 NPK on dry weight basis) was 

applied at a rate of 2.8 T/A with an estimated 

available N content of 5-10 lbs N/A.  In 

strip-till treatments, a barley cover crop was 

drilled in mid April. In early May, strips 

were established 18” apart in 3-row beds 

using an Unverferth Ripper-Stripper set at 

12-14” depth followed by 9” wide roto-tiller 

set at approximately 2” depth. Conventional 

tillage was accomplished with a chisel plow 

followed by two passes with a field 

cultivator.  Carrots were planted the same 

day at an approximate rate of 200,000 seeds 

per acre.  In early October, carrots were 

harvested from a 20’ section from each sub-

plot and categorized as described above for 

planting density trial.   
 
RESULTS  

 
Planting density and variety.  Averaged 

across all three varieties, carrot yields 

increased with final population densities up 

to approximately 150,000 plants/A in both 

years (Figure 1).  Yields in 2010 were lower 

than those in 2009 due in part to a high 

incidence of bacterial blight which 

necessitated early harvest.  The percentage of 

forked carrots decreased at higher densities 

in both years (Figure 2).  As expected, the 



percentage of split carrots decreased with 

higher densities in 2009.  However, in 2010, 

higher densities resulted in a higher 

percentage of split carrots. Overall, the 

percentage of culls declined from 20 to 2% 

in 2009 and from 25 to 15% in 2010 as final 

density increased from 60,000 to 160,000 

plants per acre.   

 The highest yielding variety was 

Finley in 2009, followed by Recoleta (see 

Table 1).  In 2010, yields of all three 

varieties were equivalent; Finley produced 

the greatest total weight, but had a higher 

percentage of forked carrots than the other two varieties.   

Strip-tillage and compost.  Heavy nematode populations at the research farm resulted in 

low yields and a high percentage of forked carrots in both years.  In contrast with the on-farm 

trial, Canada was the highest yielding variety at the research farm in both years.  Strip-tillage had 

no effect on yields or culls for 

any of the varieties compared 

to conventional tillage (Figure 

3).  In 2009, addition of 

compost increased marketable 

yields of Canada by 

approximately 10 T/A (Figure 

3A), and 5 T/A for Recoleta 

(Figure 3B), but had no 

impact on Finley (Figure 3C).  

For Canada, approximately 

half of this increase in yield 

due to compost was the result 

of fewer forked carrots.  In 

2010, compost had no effect 

on marketable yield, but 

increased the percentage of 

forked carrots in some cases.  
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Year Variety

2009 Canada 43.47 b 98.08 a 1.82 b 1.4 b 0.3 b

Recoleta 30.02 a 86.36 b 8.32 a 12 b 0.8 a

Finley 47.98 c 98.31 a 5.34 ab 1.3 a 0.4 b

2010 Canada 18.02 a 86.30 a 10.22 b 0.4 a 3 a

Cupar 17.18 a 88.29 a 7.38 b 1.7 a 2.6 a

Finley 17.96 a 77.83 b 17.92 a 1.6 a 2.7 a

Note: Values within each category not connected by the same letter are 

significantly different.

% of total yield

Marketable

Marketable

(T/A) Forked Split Small
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What is an aster leafhopper? 
Aster leafhopper is an important insect pest of fresh market vegetables primarily because it transmits aster 

yellows phytoplasma, which is a disease of celery, carrots, lettuce and, occasionally, onions and potatoes.  

Disease symptoms vary from crop to crop, but affected plants typically have distorted, discolored foliage 

and a bitter taste and are therefore unmarketable.  

How do leafhoppers pick-up aster yellows phytoplasma? 
Leafhoppers pick up the phytoplasma after extended feeding (hours to days) on infected plant tissues. The 

phytoplasma circulates in the insect’s body and multiplies during a two to three week latent period, during 

which time the insect cannot transmit the pathogen. Once the leafhopper becomes infectious, it may infect 

healthy plants for the rest of its life, and this transmission process only takes a few minutes to a few hours 

of feeding. Once plants acquire the phytoplasma, nothing can be done to cure the plant; control efforts 

should prevent further spread of the disease by stopping aster leafhoppers from feeding on healthy plants. 

Why should I care about the interaction of non-crop plants with the leafhoppers? 
Both the aster leafhopper and the aster yellows phytoplasma can use many plant species as hosts. In many 

types of agricultural situations, the crop field is also a home for other species of plants whether they have 

been intentional placed there or not. Many carrot growers use some type of cereal cover crop in the carrot 

fields, to provide horticultural benefits to the carrots by improving soil conditions. The cover crops are 

usually killed as the carrots start growing, in order to prevent the competition for water and nutrients. 

There is usually some overlap when the two plants are growing at the same time in the field. On the other 

hand, non-crop plants are also present as weeds in many fields especially later in the season, when it 

becomes difficult to enter the field with tractors to apply herbicides. The 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. 

How do aster leafhoppers respond to the presence of barley? 
In the summer of 2010, the MSU vegetable entomology lab conducted a small-plot carrot research trial, 

where we investigated the impact of barley borders on the abundance of aster leafhoppers. Carrot (var. 

Canada) was planted in 10’ by 10’ plots at the MSU Montcalm Research Farm in Entrican, MI. Four 

treatments were assigned to carrot plots in a randomized complete block design replicated 6 times 

(N=20). We counted weekly the number of aster leafhoppers on yellow sticky cards placed into the center 

of the carrot plots.  The four treatments were: 

 1. carrot plot without a border; 

 2. carrot plot with a 2’ barley border; 

 3. carrot plot with a 2’ barley border, where barley was seed treated with Cruiser
®
 insecticide; 

4. carrot plot with a 2’ barley border, that was killed with a herbicide after the plants grew to  

  about 2’ tall stage; 



Results: The number of aster leafhoppers was significantly higher in plots that had a living, non-treated 

barley border. The lowest number of leafhoppers throughout the season was in those plots that did not 

have a barley border (Figures 1 & 2). The other two treatments (insecticide and herbicide treated barley 

borders) were in between the other two treatments regarding the number of leafhoppers on the sticky 

cards.  

Therefore, the presence of living barley near carrots at a time when leafhoppers are present should be 

avoided, because the carrots will have more leafhoppers on them. 

 

 
Figure 1. Seasonal average of aster leafhoppers on yellow sticky traps in carrot plots in an experiment 

testing the effects of barley borders around carrot plots. The lowest numbers of aster leafhoppers were 

found in carrot plots that did not have a barley border planted around them. 

 
 



Figure 2. Change over time in the abundance of aster leafhoppers found on yellow sticky traps in carrot 

plots with different barley border treatments. 

How do aster leafhoppers respond to different weed species? 
In an experiment at the Southwest Research and Extension Center, Benton Harbor, MI, we examined the 

effect of the presence of common weed species on the number of aster leafhoppers in carrot plots. The 

weeds were the following species: marestail, ragweed, long-leaf plantain, wild carrot, corn chamomile, 

and common plantain. These weed species are host for the aster leafhopper, and many of these species 

have been found positive for aster yellows phytoplasma as well. Carrot (var. Canada) was planted in 10’ 

by 10’ plots in a randomized complete block design replicated five times (N=20) and weed treatments 

were assigned randomly to plots within blocks. Each replicate contained a control plot that did not have 

any weeds. At the end of July, four weed plants of the same species were transplanted into a plot, 

therefore each plot represented a single weed species treatment. The weeds were placed in the imaginary 

corners of a 4’ square in the middle of the carrot plot. Each plot had a single yellow sticky trap at the 

center that was changed weekly. Numbers of aster leafhoppers on the yellow traps were recorded weekly 

starting 8/4/10 through 9/9/10. 

 

Results: The number of aster leafhoppers was extremely high in our carrot plots (over 100 aster 

leafhoppers per trap, per week, on average). We did not detect any significant differences among the 

number of aster leafhopper among our weed treatments (Figure 3). This may be partly due to the fact that 

the entire field was inundated with leafhoppers, washing out any differences that may exist. 

 

 

 



 

 

 

Figure 3. Average number of aster leafhoppers on yellow sticky traps in carrot plots infested with 

different weed species. The experiment was conducted at SWMREC, Benton Harbor, MI in summer 

2010. There were no significant differences found in the number of leafhoppers among the treatments. 

 

 
 



IMPROVING SPRAY APPLICATION 

Fine Tuning The Sprayer 
 

Andrew Landers, Cornell University, Barton Laboratory, Geneva, NY 14456  
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Introduction 
There are many news developments in spray technology that will help in applying pesticides, the aims 

being to improve deposition and reduce drift.  The main costs associated with pesticide application are the 

costs of the pesticides, which continue to rise in many cases. Any technology that reduces the amount of 

product necessary to control weeds, insects or diseases in carrots, or improves its effectiveness, is welcome. 

A healthy balance of commonsense and technology is required to improve spray deposition.   

 
Droplets 
Poor spray coverage is a major factor contributing to poor insect and disease control. Better coverage leads 

to better control. Good spraying requires a thorough application of an effective material.  The results of 

uneven coverage frequently increases the number of sprays required and therefore increases the amount of 

pesticide that must be applied. 

 

Whilst target size will affect application volume, there are equal dangers in not applying enough spray and 

also in applying too much. There is an optimum quantity required for a thorough coverage of the target. 

The old adage that you should spray until the leaves drip is misplaced; likewise lowering spray rates to 

below the minimum which offers control is also misguided advice. A number of growers have reduced 

application volumes to extremely low levels and are observing poor insect and disease control due to 

inadequate coverage. Interestingly, research around the world confirms similar results and also indicates 

that there is an optimum volume to provide thorough coverage.   

 

Physics is a wonderful subject! For the same volume of liquid, when you halve the diameter of a droplet 

you increase the number of droplets eight-fold. For instance, when a single 200 micron droplet is halved to 

100 microns, you disperse its liquid into eight of these smaller droplets. Halve them again to 50 microns 

and you now get 64 droplets etc. 

 

Similarly the area covered increases as the size of droplets decreases, assuming the volume stays the same. 

A 200 micron droplet has 64 times the volume of a 50 micron droplet. Assuming the target area covered by 

a droplet is equal to its cross sectional area, 64 droplets of 50 microns will cover four times the area of a 

single 200 micron droplet, even though both scenarios involve the same amount of spray. 

 

A combination of the optimum volume and droplet size that adhere to the leaves will provide good insect 

and disease control. It must be stressed however, that too fine a droplet will result in off-target drift and 

equally important, especially in hot weather, lead to evapouration of droplets. Traditionally growers have 

used high pressure (>100psi) in the misplaced belief that it will drive the droplets into the canopy. 

Unfortunately high pressures result in extremely fine droplets which compound the drift problem.  



Even modest winds, (v>7 mph) can result in high levels of drift. Conversely, the total absence of wind (v<1 

mph) can be a significant risk factor, especially in temperature inversion conditions that typically occur on 

very hot days. A spray cloud may remain airborne under such conditions and when air currents appear, 

spray may be deposited some distance from the intended target. 

 
Traditional growers also favour using hollow cone nozzles on a boom sprayer – this results in uneven 

application along the boom width due to the conical shape spray patterns colliding with each other. Modern 

nozzle selection techniques allow the grower to select FINE spray quality (similar quality to a hollow cone 

nozzle) with a flat fan nozzle and produce better distribution pattern along the boom  

 

Increasing the Volume Median Diameter (VMD) will certainly reduce drift, but too large a droplet will 

bounce off the leaves to the ground, thus causing pollution, wasting money and resulting in less product on 

the target. Drift has been a major concern for some years, off target application wastes money, reduces 

deposition on the target plant, pollutes water courses and may cause nausea to other people.  

 

Nozzle selection technique 
A number of pesticide manufacturers are adopting the ASABE/BCPC nozzle selection system and stating 

on the pesticide label the spray classification needed for their product. Reference nozzles, tested in a 

laboratory using a laser analyser, are classified according to the characteristics of the spray produced. Very 

fine, fine, medium, coarse and very coarse are the categories of spray. The label recommendation makes 

nozzle selection far easier for the sprayer operator. A general guideline is: 

 

Fine classification for contact fungicides and insecticides 

Medium classification for herbicides and systemic products 

Coarse classification for pre-emergent sprays  

 
However, weather conditions, particularly wind and its effect upon drift, must be taken into consideration. 

If the label or supplier makes no recommendation concerning nozzles or spray quality, then a reasoned 

choice of spray quality must be made, based upon the target, the product and the risk of drift 

 
Small droplets, less than 150 microns, drift in the air, whereas larger droplets, over 300 microns tend to 

bounce off leaves. A number of nozzle manufacturers offer low-drift nozzles to reduce drift. Correct nozzle 

selection is one of the most important yet inexpensive aspects of pesticide application. 

 
The target 
Carrot leaves provide an excellent target. A fine leaf and stalk provide for excellent capture of very small 

droplets. Whilst this structure is good at collecting fine droplets, it can also be its downfall. Droplets are 

required not only to be the correct size to adhere to the fine leaves but also enough mass to penetrate into  

the canopy. Too fine a droplet may result in not enough penetration. Too high a pressure leads to drift. Too 

large a droplet will bounce off the leaves and pass straight down to the ground. A compromise is required, 

fine to medium size droplets are the best for this task.  

 

Growers should select the correct nozzle based upon application rate per acre from the nozzle catalogs, then 

refer to the spray quality classification table to check that the nozzles produce a fine/medium spray quality. 

 

Success or failure? 
Did the spray hit the target? Growers are encouraged to use a tracer to see where the spray went. At Cornell 

University we have had great success with Surround, a kaolin clay material which is used by organic 

farmers as an insecticide. It is approved for use on many fruit and vegetables. Premix the fine powder in a 

bucket prior to putting in the tank. It dries rapidly and will show you where the droplets have gone.  




