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General Production Information

●     Over 1.7 million tons of carrots were produced on 105,600 acres in 1997.
●     At an average value of $10.70 per 100 pounds, the total annual value of carrots in the U.S. 
was $373 million. 
●     About two-thirds of the U.S. crop is produced for the fresh market. 
●     Carrots are a primary source of Vitamin A in the U.S. diet.

 

Production Regions

Approximately 94% of the U.S. carrot production is grown in seven states: California (66,580 acres or 63% of the 
total production); Texas (9,400 acres); Washington (8,360 acres); Michigan (7,120 acres); Florida (6,780 acres); 
Colorado (3,700 acres); and Wisconsin (3,660 acres). 

 

 

 

Cultural Practices

Although carrots are often grown on sandy soils, they tolerate a wide range of soil types as long as the upper 30 inches of soil 
is uniform and free of barriers to root growth. In some states, e.g., Wisconsin, most production occurs on well-drained 
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muck soils. In soils that are too heavy, roots may be misshapened and deformed. A favorable soil pH for carrots is between 
6.0 and 7.8. 

Carrots are a cool-season crop, but they will tolerate warm temperatures early in the growing season. Roots attain optimal 
color when the air temperature is 60 to 70° F. Root color can deepen rapidly when temperatures are within this range 3 
weeks before harvest but color can decline at higher temperatures. Carrots can tolerate some frost. 

In California, carrots are grown year-round on 36 or 40 inch beds. In the eastern states, carrots are sown in the spring on 
row spacing that varies from 12 to 36 inches. Carrots are always direct seeded and never thinned. Carrot seeds are small 
in comparison to other vegetable seeds, and emergence is slow. Germination may take as long as 10 days in cool 
weather. Carrot seeds vary from 175,000 to 400,000 per pound and are sown at rates up to 1,000,000 seed per acre for 
fresh market varieties and at lower rates for the larger processing types. Higher densities of up to 1.2 million seeds per acre 
are often used in plantings for the ‘cut and peel’ market. Seed are commonly sown in 6 or 8 lines per bed. Both natural 
and pelleted seed are used. For natural seed, many growers use converted Planet Jr. planters that utilize a random 
flow distribution of seed drop. Stanhay belt planters with split shoes are often used for precision planting of pelleted 
seed. Other precision planters used by carrot growers include Gespardo and Stanhay vacuum planters. Untreated seed are 
used in vacuum planters.

A uniform water supply is essential for good color and root formation. Carrots should not be under moisture stress at any 
time. For optimum stand establishment, frequent irrigation may be necessary to prevent soil crusting and desiccation of 
young seedlings. If significant wet-dry cycles occur later in the season, roots may split or crack and develop poor color. 
Water requirements for carrots are between 10 to 15 inches of water applied evenly over the 3 to 4 month long 
production period. Carrots are moderate feeders and nutrient availability must be sufficient to support the crop. 
Petiole sampling and/or soil tests are often recommended. The range of nutrients in the most recently mature leaves from 
an adequately fertilized crop includes: N (1.8 to 2.5%); P (0.2 to 0.4%); K (2.0 to 4.0%); Ca (2.0 to 3.5%); Mg (0.2 to 
0.5%); Fe (30 to 60 ppm); Mn (30 to 60 ppm); Zn (20 to 60 ppm); B (20 to 40 ppm); and Cu (4 to 10 ppm).

Most carrots are harvested with self-propelled multirow harvesters, which undercut and lift carrots from the ground by 
their tops using a system of belts. After the tops are sheared off, the roots are dropped into a waiting truck running along 
side the harvester. For the fresh market, the roots are then hauled to a shed for washing, grading, sizing, and packing. 
On average, 40 to 80 percent of all carrots in a field are harvested and packed; those that are damaged by insects, diseases, 
or are deformed, cracked, or off-color are culled. Large processing carrots are typically topped and crowned in the field 
before harvesting with a Coulter pick-up or modified potato harvester. In California, about 50% of the carrots harvested are 
cut into 2-inch segments and peeled for the ‘cut and peel’ (baby carrots) market. Carrots in a small percentage of the 
acreage are hand bunched with the tops intact. In the shed, carrots are generally washed and cooled in clean water with 
100 ppm chlorine. At 32 to 34° F and 98 % relative humidity, mature carrot roots may be stored for up to 5 months. 
Lightly processed (fresh cut or ‘cut and peel’) carrots typically maintain quality for 2 to 3 weeks at 37 to 42° F. Carrots 
should not be stored near ethylene sources (ripening fruits in particular) or they may develop a bitter flavor. 

Overall, 67 percent of the U.S. crop is destined for the fresh market and 33 percent is processed. Production costs for 
fresh market carrots, excluding land rental costs but including harvesting costs, range from $4,200 to $5,000 per acre; costs 
for processing carrot production range from $1,500 to $2,000 per acre. The average value of fresh market carrots in 1997 
was about $14.30 per 100 lbs.; processed carrots had a value of $3.55 per 100 lbs.

Wherever carrots are grown, a variety of diseases, insects, and weeds reduce both the yield and the market value of the 
roots. Bunching carrots must have insect and damage-free tops as well as roots. While tops are not an issue for bulk, 
cello-packed, or lightly processed carrots (e.g., ‘cut and peel’), healthy tops are critical for harvest since the undercut 
carrots are picked up by the leaves. The presence of heavy infestations of weeds also causes inefficient harvesting. Control 
of insects, diseases, and weeds, therefore, is extremely important for optimum carrot culture. 

 

 



Insect Pests

Insects are generally minor pests of carrots, but in any given field an insect pest can cause serious economic 
damage. Nationwide, the most important insect pests of carrots include leafhoppers, aphids, cutworms, wireworms, 
carrot weevil, armyworms, whiteflies, mites, and the carrot rust fly. Flea beetles were only listed as significant pests 
in California and Colorado. 

 

1. Leafhoppers (Macrosteles quadrilineatus and other species)

●     Frequency of Occurrence: Sporadic, generally a small percentage of acres each year. Overall, considered the most 
economically damaging insect pest of carrots in the U.S.

●     Damage Caused: Although heavy feeding can result in leaf stippling and stunting of plant growth, it is the transmission of 
phytoplasmas that concerns growers in many states.

●     % Acres Affected: Up to 100%. 
●     Yield Losses: Overall small, but losses to the phytoplasmas may be as high as 50%.
●     Pest Life Cycles: The leafhoppers overwinter on perennial weeds as both eggs and adults. In spring, adults migrate to other 

herbaceous host plants. Large influxes may occur in early summer as local populations develop from eggs that overwinter on 
weed hosts. The leafhoppers progress through five nymphal instars and require 20 to 30 days for development. There are 2 to 
5 generations per year.

●     Cultural Control Practices: Weed control may reduce the reservoir of the leafhopper and the phytoplasmas.
●     Chemical Controls: Esfenvalerate (Asana, 0.03 lb ai/acre) is the primary insecticide used on this pest. Approximately 23% 

(23,924 acres ) of the U.S. carrot acreage is treated with one or two applications of esfenvalerate for the control of 
leafhoppers, cutworms, whitefly, and weevils. Other registered materials used for leafhopper control include carbaryl (Sevin, 
1.2 lb ai/acre), cyfluthrin (Baythroid, 0.03 lb ai/acre), methomyl (Lannate, 1.0 lb ai/acre), and endosulfan (Thiodan, Tracer, 
1.0 lb ai/acre). Collectively, these alternate insecticides are used on less than 14% of the U.S. carrot acreage.

●     Post-Harvest Control Practices: Destroy crop debris after harvest.
●     Efficacy of Controls: Insecticides effectively manage leafhopper populations.

 

2. Aphids (various species) 

●     Frequency of Occurrence: Sporadic and generally a minor problem, but considered the second most important insect pest 
of carrots.

●     Damage Caused: Curled and distorted leaves. If populations are high enough, stunting may occur. Infestations on young 
plants are more serious than those on older plants. Heavy populations may result in sooty mold on leaves. Willow carrot 
aphid (Cavariella aegopodii) is important because of its efficiency in vectoring a number of viruses, including carrot motley 
dwarf and carrot red leaf viruses.

●     % Acres Affected: 1 to 5%.
●     Yield Losses: Less than 10% even in heavily infested fields.
●     Pest Life Cycles: Most species of aphid overwinter in the egg stage. The eggs hatch in the spring to produce a generation of 

females. These female aphids give birth to live young. Generally, the first young aphids are wingless; however, when a 
colony becomes too crowded, winged forms may be produced. The winged forms migrate to new host plants and begin new 
colonies. Enormous populations can result from overlapping generations during the growing season. Late in the season, the 
aphids migrate back to the original host plant and a new generation consisting of both males and females is produced. These 
individuals mate and the females lay eggs which will overwinter.

●     Cultural Control Practices: Avoid planting carrots next to cotton or melons, if possible, to reduce movement of cotton-
melon aphid (Aphis gossypii) into carrot fields. Sanitation and crop rotation to nonhost crops are important in reducing the 
buildup of the crown and root aphid. 

●     Chemical Controls: Diazinon (Diazinon, 0.5 lb ai/acre), malathion (Malathion, 0.94 to 1.25 lb ai/acre) and endosulfan 
(Thiodan, Tracer, 1.0 lb ai/acre) are used. Although treatment thresholds have not been established for most aphids on 



carrots, some areas use treatment thresholds of 25% of plants infested. In any year less than 10% of the U.S. carrot acreage is 
treated with insecticides for the control of aphids.

●     Post-Harvest Control Practices: Sanitation is important in curbing the spread of the viruses that aphids vector. Disc all 
crop residues under as soon as harvest is complete. Keeping fields, ditch banks, and fence lines weed free may also help in 
reducing virus inoculum. 

●     Efficacy of Controls: Often natural occurring predators and parasites help keep aphid populations below economic 
threshold levels.

●     Other Issues: Green peach aphid has developed a high level of resistance to many chemicals and may be hard to control.

 

3. Cutworms and wireworms (Agrostis spp. and others)

●     Frequency of Occurrence: Very sporadic, generally a minor problem.
●     Damage Caused: Cutworm larvae feed at or below the ground surface at night and hide in the soil or under foliage during 

the day. On small plants the larvae cut the stems of seedlings at or slightly below the soil surface. One larva can cut off 
several seedlings in one evening. On older plants they may eat moderate amounts of foliage with young larvae on terminal 
growth and older larvae feeding near the ground.

●     % Acres Affected: Up to 50%. 
●     Yield Losses: Usually less than 10%.
●     Pest Life Cycles: Female moths lay hundreds of eggs either singly or in clusters on low-growing weeds or plant residue 

from the previous year’s crop. Because of these egg-laying habits, spring weed growth and previous crop debris increase the 
risk of cutworm infestations. Generally, cutworm moths will not lay eggs in fields that have already been planted. Young 
larvae feed above ground while larger larvae feed at or just below the soil surface, although in fields with very dry soil 
conditions the larvae may be found 2 to 3 inches deep. 

●     Cultural Control Practices: Weed control and complete incorporation and decomposition of the previous crop’s residue. In 
Florida, muck soils are periodically flooded, which reduces populations of wireworms.

●     Chemical Controls: Carbaryl (Sevin,1.2 lb ai/acre), cyfluthrin (Baythroid,0.03 lb ai/acre), and esfenvalerate (Asana, 0.03 lb 
ai/acre) are used. Less than 2% of the nationwide carrot acreage is treated for cutworm management.

●     Post-Harvest Control Practices: None
●     Efficacy of Controls: Spot treatments are used where appropriate. Carbaryl is used as a bait formulation but the pyrethroid 

alternatives, esfenvalerate and cyfluthrin, are more effective. 
●     Other Issues: Because the carrot industry in Florida is in a state of transition as agricultural land is being acquired for 

environmental restoration, the percentage of carrots planted on sandy or mineral soils will increase as the industry shifts 
production from muck. With this change, the potential for damage caused by wireworms may increase. With the loss of the 
flooding capability that was utilized on mucklands, which was a valuable tool for pest management, growers will turn to 
other pest control strategies. 

 

4. Carrot Weevil (Listronotus oregonensis)

●     Frequency of Occurrence: Can cause serious economic damage on carrots but infestations are localized and rare.
●     Damage Caused: Larvae feed on roots, eventually leading to the death of the plant.
●     % Acres Affected: Less than 1% in infested fields.
●     Yield Losses: Less than 5% in infested fields.
●     Pest Life Cycles: Adults overwinter in protected areas in field edges or under plant residue. In spring, adults move into 

carrot fields and lay 2 or 3 eggs in each cavity excavated in the root crown. Larvae hatch in 1 to 2 weeks and tunnel down 
into roots, feeding for 1 to 2 weeks before pupation. Primary damage results from the larval tunneling in roots, which may be 
extensive. In Wisconsin, there is a single generation per year. 

●     Cultural Control Practices: Crop rotation.
●     Chemical Controls: Esfenvalerate (Asana, 0.03 lb ai/acre), cyfluthrin (Baythroid, 0.03 lb ai/acre), and oxamyl (Vydate, 0.5 

to 1.0 lb/acre) are used. Most insecticide use for weevil control is in Michigan, Texas, and Wisconsin. Less than 2% of the U.
S. carrot acreage is treated for weevil control.



●     Post-Harvest Control Practices: None
●     Efficacy of Controls: Control measures are only required when an infestation has been identified. Since these infestations 

are rare and localized, little insecticide use is reported annually in Wisconsin. The need for effective materials is paramount 
when infestations are present, however, and when used in conjunction with adult trapping to define infested areas, crop 
rotation to reduce the potential for infestation and spot spraying of infested areas, registered materials can provide good 
control. Most often pesticides are used only as border sprays.

 

Other Insects

Pale-striped flea beetles, saltmarsh caterpillars, whiteflies, cinchbugs, and other insects are sporadic but potentially 
serious pests of carrots. The pale-striped flea beetle (Systena blanda) feeds on the undersides of leaves, leaving small pits 
or irregularly shaped holes on the leaves. Large populations can kill or stunt seedlings. Older plants rarely suffer 
economic damage although their older leaves may be damaged. Cultural controls include removing weeds along field 
margins and deeply disking plant residue in infested fields after harvest. Insecticide treatment is rarely required, but if it is, 
one application usually suffices.

Saltmarsh caterpillar (Estigmene acrea) is an occasional pest that feeds on foliage. This pest is primarily a problem in fall 
when neighboring cotton fields are defoliated. Building trenches or other barriers at the border of the cotton field can stop 
the movement of these pests. Insecticides (e.g., carbaryl, Sevin) are sometimes used.

Whiteflies and spider mites are sporadic problems but can cause economic damage in some areas. Treatment for whitefly 
is rarely justified since carrots are not a preferred host. In certain areas, grasshoppers are an occasional problem.

 

Nonchemical Insect Control

Nonchemical control practices augment insecticide applications but usually do not provide adequate control if used 
alone (Table C). Scouting for insects is practiced on all carrot acreage and is a critical component of pest 
management. Controlling weeds to eliminate reservoirs of insects was the second most important nonchemical practice in 
terms of acreage applied. Crop rotation, used specifically for controlling populations of cutworms and other worms, 
cinchbugs, and the carrot weevil, was practiced on 15,142 acres nationwide. Other nonchemical practices, such as 
field selection, cultivation, timing of planting, and crop debris destruction, were used extensively in individual states but 
not across the nationwide industry as a whole. Although biological control of insect pests occur naturally in carrot 
fields, biocontrol agents are not purposefully used by the carrot industry for insect management.

 

Chemical Insect Control

Although insecticides are used sporadically on carrot acreage in the United States, they are essential for outbreaks of 
insect pests (Table A). In any one year, about 38% of the U.S. acreage receives at least one insecticide application. 
Nationwide, if labeled clearances for all insecticides were lifted, an annual loss of approximately 12% of the total U.S. 
yield would likely result. Although a number of nonchemical practices would be implemented in that event, all states 
reported losses regardless of alternate management strategies. 

Because insects are sporadic pests on carrots, it is difficult to identify trends of uses of various materials. Esfenvalerate, 
applied for the control of a variety of insects, including leafhoppers, cutworms, whitefly, and weevils, is used on more 
acreage (23,924 acres or 22.7% of the U.S. total) than any other material. If esfenvalerate were lost to the industry, 
a nationwide estimated yield loss of 1.1% would result. Diazinon, also used for the management of several insects, is 
applied annually on 9,733 acres. Malathion and methomyl are applied to 6,580 and 7,136 acres, respectively. Oxamyl, used 



to control the carrot weevil in Michigan, Texas, and Wisconsin, is applied to 4,295 acres. No other insecticide is used on 
more than 4,000 acres. Most treated acreage received only slightly more than one application of insecticides.

 

 

Diseases

 

1. Fungal Leaf Blights (Alternaria dauci and Cercospora carotae)

●     Frequency of Occurrence: Weather related. Alternaria leaf blight is considered the most economically important carrot 
disease in the U.S. Cercospora blight is rated the ninth most important.

●     Damage Caused: Symptoms appear as dark brown to black irregularly shaped lesions on leaf blades and petioles. Spots are 
initially surrounded by a yellow margin and often begin on the older leaves. Leaves can be killed when spots grow together. 
Leaves weakened by blight may break off when gripped by mechanical harvesters, resulting in roots left in the ground. 

●     % Acres Affected: Up to100%.
●     Pest Life Cycles: These diseases are favored by rainy weather and/or overhead irrigation. The pathogens are seedborne. 

They can also survive in carrot debris and on volunteer carrots. Spores are dispersed in air and splashing water. The 
optimum temperature for growth and infection is 82°F (Alternaria blight occurs to some extent at temperatures as low as 57°
F and as high as 95°F). In general, Cercopsora occurs at temperatures somewhat cooler than Alternaria. Although these 
fungi survive on carrot debris left in the field after harvest, they die once the crop residue decomposes.

●     Yield Losses: Up to 100%.
●     Cultural Control Practices: Avoid continuous carrot culture. Do not plant new fields near existing fields with blight 

symptoms. Destroy diseased crop refuse by plowing it under to insure decomposition and practice 2- to 3-year crop 
rotations. There are varietal differences in tolerance to leaf blights. Plant Alternaria-indexed seed. Soak seeds in hot water 
(122°F) for 25 minutes. Alternatively, soak seeds for 24 hours at 86°F in a solution of iprodione (Rovral, 0.25 lb ai/6 gal 
water). Use 6 gal of solution for 3 lb of carrot seed. Iprodione can also be applied as a slurry (Rovral, 0.5 lb ai/100 lb seed) 
with enough water to ensure complete coating of seed. Check state and local regulations about the use of this material under 
a special local needs permit.

●     Post-Harvest Control Practices: Turn under carrot residue to encourage decomposition of debris.
●     Chemical Controls: Compared to other commodities, relatively few fungicides are used on carrots. Iprodione (Rovral, 0.5 

to 1.0 lb ai/acre), applied by air or ground primarily for the control of Alternaria leaf blight, is applied to 45,666 acres 
nationwide (Table A). Chlorothalonil (Bravo, 1.0 lb ai/acre) is also commonly used (31,496 acres) for leaf blights. Copper is 
used on a small percentage of the acreage for the control of fungal leaf blights. A threshold and disease-forecasting model to 
time fungicide applications for the management of Alternaria leaf blight is used to some degree. Otherwise, fungicides are 
applied at first sign of disease and at regular intervals thereafter while the weather is warm and humid or rainy.

●     Efficacy of Controls: Although cultural controls augment chemical controls, growers depend on fungicides to manage these 
diseases when the weather is conducive and the pathogens begin to spread. 

●     Other Issues: In research trials, foliar applications of low rates (25 to 40 ppm) of gibberellic acid have reduced the severity 
of Alternaria leaf blight to levels achieved with fungicide applications.

 

2. Root-knot Nematode (Meloidogyne spp.)

●     Frequency of Occurrence: Annually. Nationwide, the root knot nematode is considered the second most economically 
damaging pest of carrots. Other nematode pests include the stubby root nematodes (Trichodorus spp. and Paratrichodorus 
spp.), which can reduce stands and cause patches of stunted chlorotic plants.

●     Damage Caused: Although nearly 90 species of nematodes have been reported in association with carrots, the root knot 
nematodes are the most important. Root knot nematodes stunt plants and cause stand and yield reduction. Carrots affected by 



nematodes often exhibit forking of the taproot, stubbing and fasciculation (bunching) of the roots, and a predisposition to 
wilting. In addition, root knot nematodes induce characteristic galls on feeder roots; small, hard-to-see galls are generally 
associated with Meloidogyne hapla; whereas, relatively large, conspicuous galls are usually associated with other 
Meloidogyne species. 

●     % Acres Affected: In some fields, 100%.
●     Pest Life Cycles: Root knot nematodes enter the roots as second stage juveniles where they remain to feed. Second stage 

juveniles are motile but the other stages are sedentary. After feeding in carrot roots, adult females become swollen and 
produce an egg mass just outside the root or just beneath the root surface. Adult female root knot nematodes and their egg 
masses are visible at 10X magnification.

●     Yield Losses: Up to 100%.
●     Cultural Control Practices: Crop rotation, especially with resistant crops, like small grains, must be implemented. Because 

of the nematode’s wide host range, crops must be selected carefully. To aid in management decisions, soils are often 
sampled before planting carrots to estimate populations of nematodes. Altering planting dates can be utilized to some extent 
since root knot nematodes, especially M. incognita, are less active during cooler periods of the year.

●     Post-Harvest Control Practices: None.
●     Chemical Controls: Fumigants are used to some degree by the carrot industry in California, Colorado, Michigan, Texas, 

Washington, and Wisconsin. If all nematicides were no longer available to the U.S. carrot industry, an 18% yield loss might 
result. Nationwide, metam-sodium and 1,3-D/chloropicrin are currently used on significant carrot acreage for nematode 
control. For example, the carrot industries in California and Michigan both report the use of metam-sodium on 70% of their 
acreage (over 9 million pounds on 51,590 acres). The industry in Washington annually uses over 1.7 million pounds of 1,3-
D/chloropicrin on 5,852 acres. California, Colorado, and Texas also report significant treated acreage with 1,3-D/
chloropicrin. In California, the number of acres treated with 1,3-D/chloropicrin is currently limited due to air quality 
concerns and buffer requirements around towns. If 1,3-D/chloropicrin were lost for use by the U.S. carrot industry, a loss of 
over 41,000 tons of carrots would incur because the primary alternative, metam-sodium, is a less effective nematicide. 
Methyl bromide, which is an effective nematicide, is either no longer registered (California), considered uneconomical, or is 
not considered a viable alternative since it is scheduled for phase out by 2005. Until 1997, growers in California used methyl 
bromide/chloropicrin on 7% of the carrot acreage for the control of nematodes and other soilborne pests. The loss of metam-
sodium, currently used on about 50% of the U.S. carrot acreage (53,050 acres) would result in a net loss of nearly 117,000 
tons of carrots even if other control measures were implemented. As a broad spectrum biocide, it could not generally be 
replaced (since the other general biocide, methyl bromide, is unavailable in California or will eventually be unavailable in 
other states). In general, the cost of methyl bromide is also prohibitive to the carrot industry. 

No materials are registered for postplant use on carrots for nematode control and once tap roots are damaged, control would 
not be feasible. Soil fumigants are applied preplant. Damage thresholds have not been established. Treatment may be 
warranted whenever root knot nematodes are present.

 

3. Cavity Spot (Pythium violae and other Pythium species)

●     Frequency of Occurrence: Sporadic but common in California, Florida, Texas, and Wisconsin. Overall, cavity spot is 
considered the third most economically important carrot disease in the U.S.

●     Damage Caused: Cavity spot is characterized by elliptical to irregularly shaped, depressed lesions oriented across the 
mature carrot taproots. Individual lesions are usually less than 0.5 inch in diameter, but can be much larger, especially on 
processing varieties. Infections occur anywhere along the taproot, but lesions tend to be more abundant on the upper third of 
the root. Lesions begin as pinpoint, sunken spots and generally enlarge as roots mature. 

●     % Acres Affected: 50% in California and Washington; 25% in Colorado; and sporadic in Wisconsin.
●     Pest Life Cycles: Pythium violae, the primary cause of cavity spot, is favored by cool soil temperatures; in culture it grows 

best at 58°F. The incidence of the disease is probably dependent on the number of thick-walled oospores (overwintering 
spores) in the soil. Pythium violae also causes lesions on alfalfa roots. Infections of other hosts such as celery, blackeye 
beans, wheat, cucumber, and beets may not result in symptoms. Nonhosts include tomato, cotton, watermelon, corn, and 
potato. 

●     Yield Losses: Up to 100%.
●     Cultural Control Practices: Practice 3-year crop rotations with crops other than alfalfa. Do not over-irrigate. Harvest 



carrots soon after they mature because older carrots are more susceptible to infection. All carrot varieties are susceptible.
●     Post-Harvest Control Practices: None.
●     Chemical Controls: In California, metalaxyl (recently reformulated as mefenoxam) is applied to fields with histories of 

severe cavity spot as a preplant incorporated treatment or as a soil surface spray immediately after planting (Ridomil Gold, 
0.25 to 0.5 lb ai/acre). Postplant use of metalaxyl is allowed under a Special Local Needs permit. A second application of 0.2 
lb ai/acre is made 40-50 days after planting. If needed, a third application of 0.2 lb ai/acre can be applied 14-21 days after the 
second application. Use is limited to 11.2 pt product/acre/crop season; carrots can not be harvested within 7 days of 
treatment. Nationwide, metalaxyl is used on 44,557 acres for the control of Pythium-induced diseases.

●     Efficacy of Controls: Because there are no resistant varieties or other effective cultural strategies for cavity spot control, 
metalaxyl is crucial for optimum production. If metalaxyl were lost to the industry, an annual loss of over 228,000 tons of 
carrots might result even if metam sodium, an alternative chemical control, were used. Field selection can be used to some 
extent to avoid serious losses, but that strategy is not a long-term solution.

 

4. Pythium Brown Root, Root Dieback, Forking and Stubbing, and Damping-off, (Pythium spp.)

●     Frequency of Occurrence: Sporadic wherever carrots are grown. Overall, these Pythium-induced diseases are considered 
the fourth (brown root, root dieback, forking and stubbing) and sixth (damping-off) most economically important carrot 
diseases in the U.S.

●     Damage Caused: Root dieback of carrots produces excessively branched or stubbed roots. The fungus kills young tap roots 
less than 2 weeks after seed germination, reducing root length and/or stimulating multiple root formation. Pythium spp. can 
also cause damping-off of carrots. Forking and stubbing can also be caused by hardpans, nematodes, and excessive water, 
among other factors. 

●     % Acres Affected: Up to 100%.
●     Pest Life Cycles: Only very young tissue is susceptible. The severity of the disease may be dependent on the density of 

Pythium spores in field soils. The pathogens are spread in water and soil. Very wet soil conditions favor the disease.
●     Yield Losses: Up to 100%, but generally the incidence is low. Occasionally the majority of carrots in a field are 

misshapened and unsuitable for the fresh market.
●     Cultural Control Practices: Avoid overwatering and provide good drainage. Rotating to small grains might reduce soil 

populations of some Pythium spp.
●     Post-Harvest Control Practices: None
●     Chemical Controls: In fields with a history of Pythium-related problems, a preplant treatment of metalaxyl (Ridomil Gold, 

0.25 lb ai/acre) is occasionally applied. Over 90% of all carrot seed planted in the U.S. is treated with thiram (4 oz ai/100 lb 
of seed) to control damping-off. 

●     Efficacy of Controls: Irrigation management is the most important control practice.

 

5. Bacterial Leaf Blight (Xanthomonas campestris pv. carotae)

●     Frequency of Occurrence: Weather related but present annually. Overall, bacterial leaf blight is considered the fifth most 
economically important carrot disease in the U.S. Bacterial blight is generally more severe in humid climates in the eastern 
U.S. than in the west.

●     Damage Caused: Bacterial leaf blight symptoms appear as irregular brown spots on leaves, often beginning on their 
margins. Lesions initially have an irregular, yellow halo and may appear watersoaked. Spots coalesce and cause a leaf blight. 
Dark brown streaks develop on leaf petioles. Floral parts may also be blighted. A sticky bacterial exudate, which is a 
diagnostic sign of the disease, may be observed flowing downward on petioles and flower stalks.

●     % Acres Affected: Up to 100%.
●     Pest Life Cycles: The pathogen is seedborne and survives on and is spread with carrot seed. The bacteria also survive in 

carrot debris but cannot survive in the soil in the absence of debris. Rain or sprinkler irrigation is required for optimum 
disease development. Warm weather favors infection and disease development. Optimum temperatures are between 77 and 
86°F; infection does not occur below 65°F. The pathogen is dispersed in splashing water.

●     Yield Losses: Generally less than 50% even in severe epidemics.



●     Cultural Control Practices: Plant Xanthomonas-indexed seed. Use furrow irrigation rather than sprinklers. Turn under 
carrot residue to hasten decomposition. Avoid continuous carrot culture by using a 2- to 3-year crop rotation scheme.

●     Post-Harvest Control Practices: Turn under carrot residue to encourage decomposition of debris.
●     Chemical Controls: In many cases, the benefits of spraying bactericides such as copper compounds (various formulations, 

generally 0.5 to 1.0 lb ai/acre) or antibiotics are questionable because bacterial blight, although common, does not usually 
cause significant yield reductions. However, under severe pressure during warm and rainy weather, significant blight and 
subsequent yield reductions can occur. All states report using copper for blight control; on the average, copper compounds 
are used on about 15% of the nationwide acreage. Generally, bactericides are applied after first sign of the disease.

●     Efficacy of Controls: In arid environments, furrow, rather than overhead, irrigation effectively reduces damage to bacterial 
blight. Copper, the only available bactericide, reduces, but does not prevent, infection. 

●     Other Issues: Copper is the only bactericide available and does not provide complete control.

 

6. Black Rot (Alternaria radicina)

●     Frequency of Occurrence: Very sporadic; it is sometimes a serious problem in the Cuyama Valley of California. Overall, 
black rot is considered the seventh most economically important carrot disease in the U.S.

●     Damage Caused: Black rot starts in the carrot crown at the point of leaf attachment, beginning with the outermost petiole; 
eventually all the leaves can be killed. The upper part of the carrot root will show a dark rot, which may continue into the 
lower part of the carrot root. Leaves weakened or rotted by black rot may break off when gripped by mechanical harvesters, 
resulting in roots being left in the ground. Black rot can also be a problem in storage. Under certain conditions, the fungus 
also can cause a leaf blight, which is characterized by dark brown lesions along the leaf margins. The fungus can also cause 
a pre- and postemergence damping-off of carrot seedlings.

●     % Acres Affected: About 15% of the acreage in California and a small percentage in Florida.
●     Pest Life Cycles: The fungus is favored by sprinkler irrigation or rainy weather and high temperatures, which may 

predispose tissue to infection. Alternaria radicina is seedborne and may be spread on carrot seed. It also survives in carrot 
debris and as free spores in the soil for several years.

●     Yield Losses: Up to 100%.
●     Cultural Control Practices: Plant Alternaria-indexed seed; this is especially important in fields where black rot has not 

been identified or where carrots have not been grown. Seeds may be soaked in hot water (122°F) for 25 minutes to kill the 
pathogen. Alternatively, soak seeds for 24 hours at 86°F in a solution of iprodione (Rovral, 0.25 lb ai/6 gal water). Use 6 gal 
of solution for 3 lb of carrot seed. Iprodione may also be applied as a slurry (Rovral, 0.5 lb ai/100 lb seed) with enough water 
to ensure complete coating of seed. Check state and local regulations about the use of this material under a special local 
needs permit. Furrow rather than sprinkler irrigation may reduce disease development. Do not overwater. Crop rotation is 
highly recommended to prevent buildup of the fungus in the soil. 

●     Post-Harvest Control Practices: Deep tillage may provide some control by burying inoculum of the fungus away from the 
carrot crown.

●     Chemical Controls: Foliar applications of fungicides to control black rot are not very effective because of the difficulty in 
reaching the crown area with the fungicide. Iprodione (Rovral, 0.5 to 1.0 lb ai/acre) is the most commonly used material.

●     Efficacy of Controls: Black rot can be managed to some extent through water management. Fungicides offer poor control. 
Clean seed may be important in some areas. 

 

7. Powdery Mildew (Erysiphe polygoni)

●     Frequency of Occurrence: Weather related. Overall, powdery mildew is considered the eighth most economically 
important carrot disease in the U.S.

●     Damage Caused: Older leaves and leaf petioles covered with a white, powdery growth. Young leaves develop small, 
circular, white, powdery spots that slowly enlarge to cover the leaflets. A slight chlorosis or yellowing may appear on leaves 
infected by the fungus. 

●     % Acres Affected: Up to 100% in an untreated field but generally infestations are light and occur late in the growing 
season. 



●     Pest Life Cycles: The fungus survives on overwintered carrots and related weed hosts. The airborne spores may be carried 
great distances. Foliage symptoms usually do not appear until leaves are mature, and leaves can survive even with heavy 
infections. Fungal infection and disease development are favored by high humidity during evening and morning hours and 
temperatures between 55° and 90°F. 

●     Yield Losses: Up to 1% yield loss in California without control measures, 5% in Washington, and 10% in Texas.
●     Cultural Control Practices: Use tolerant cultivars and maintain good plant vigor.
●     Post-Harvest Control Practices: Destroy volunteer carrots.
●     Chemical Controls: Chemical controls are generally not recommended unless infections appear very early in the growing 

season. Various formulations of sulfur (3 to 20 lb ai/acre, depending on formulation) are used. Controls are not initiated until 
the disease begins to spread. About 10% of the nationwide acreage is treated.

●     Efficacy of Controls: Growers rely on sulfur fungicides when the disease begins to spread. The efficacy of sulfur is good.

 

Other Diseases

Several other diseases are occasionally important. White mold (Sclerotinia sclerotiorum) occurs wherever carrots are 
grown although losses are usually light (less than 0.01% yield loss in California) but losses may be significant in 
Colorado (20% yield loss potential) and Wisconsin (10% loss potential). Symptoms include plant wilt and collapse. Infection 
is always accompanied by a characteristic cottony, white mycelium that appears on the surface of the infected area. On 
or inside the white mycelium appear black, round-to-irregular-shaped sclerotia about 0.1 to 0.4 inch wide. Deep plowing 
once per year to bury sclerotia 8 to 10 inches into the soil and canopy trimming to facilitate air movement within the field 
may reduce disease incidence. However, fungicides may be necessary. Currently, the industry relies on only one 
fungicide, benomyl (Benlate, 0.5 lb ai/acre), to control while mold. A 3-year rotation to cereals, corn, or cotton will also 
help reduce sclerotial populations in the soil. 

Rhizoctonia crown rot (Rhizoctonia solani) can be a serious disease in Wisconsin and Colorado, although it also occurs as 
a minor pest elsewhere. Symptoms include brown sunken lesions on the taproot, especially on the crown. This soilborne 
fungus has a very wide host range. Rotating carrot crops with small grains may reduce soil populations of the 
fungus. Fungicides are generally not utilized.

Diseases caused by the aster yellows phytoplasma and the beet leafhopper transmitted viresence agent (another 
phytoplasma) generally result in minor economic losses. However, losses can be substantial in Wisconsin, where aster 
yellows is rated as the most serious disease, and in Michigan and Washington, where these diseases sometime reach 
epidemic proportions. Leaves of infected plants are twisted, stunted, and purple to yellow. Flower parts are severely 
distorted and malformed and petals that are normally white are green. Flowers proliferate to form multiple, compound, 
leafy umbels. Infected plants show increased lateral rootlet development. Both phytoplasmas are transmitted by 
leafhoppers and both have wide host ranges. The level of infection in carrot fields is dependent on the population of 
vectors. Disease incidence may be greater if carrots are planted near areas where weeds and other plants provide a reservoir 
for the phytoplasmas and their vectors. In Wisconsin, a monitoring system that estimates the risk of aster yellows is 
available. The model is based on the number and infectivity of the population of leafhoppers. Needless insecticide 
applications can be avoided using this management tool. 

Phymatotrichum omnivorum, the cause of cotton root rot, can result in 20% yield losses in individual fields in southwest 
Texas. Symptoms in carrots include wilting and dying of clusters of plants, which exhibit a soft rot of taproots. Rhizomorphs 
of the fungus are often visible on the root surface. The disease is managed by avoiding fields with a history of cotton root 
rot, using long crop rotations, and planting in late summer or fall for crop maturation in cool weather. 

 

Nonchemical Disease Control

Nonchemical control practices are a significant part of disease management in all states (Table B). All reporting states 
utilized resistant varieties for the control of Alternaria blight. Crop rotation was an important disease management strategy 



in all states on almost all acreage. Treating seed by hot water dip to reduce seed infestation by Alternaria dauci 
and Xanthomonas campestris was utilized in most states. Other cultural practices included crop debris destruction, 
deep cultivation, fertilizer management (to avoid excessive succulent foliage which is highly susceptible to foliar 
pathogens), and field selection (for management of cavity spot and nematodes). Other nonchemical practices are important 
to some states but are not widespread. For example, Florida has the options of altering planting dates and flooding fallow 
fields to kill soilborne pathogens. Raised beds, sanitation, weed control, and nematode population determinations to 
avoid planting to heavily infested ground were also used by various states. As part of an integrated pest management 
program, Wisconsin utilizes improved application efficiency, economic thresholds, and calculated timing of 
fungicide applications for optimizing leaf blight management.

 

Chemical Disease Control

Fungicides are essential for optimizing carrot yields in the U.S. (over 90% of the total acreage receives at least one 
application of a fungicide, Table A.). Nationwide, if labeled clearances for all fungicides were lifted, an annual loss 
of approximately 24% of the total U.S. yield would likely result. Although a number of nonchemical practices would 
be implemented in that event, all states reported losses regardless of alternate management strategies. Because relatively 
few fungicides are used on carrots, the loss of individual compounds could critically impact the industry since 
effective alternatives, be it chemical or nonchemical, may not be available. For example, if benomyl were lost to use by 
the carrot industry for white mold control, significant annual losses would occur in Colorado (1,500 tons) and Wisconsin 
(385 tons) since no alternative fungicides or nonchemical methods are available. If chlorothalonil were lost for managing 
foliar blights, there would be no overall loss of yield as long as iprodione were available. However, the loss of iprodione 
would result in a nationwide yield loss of 2.6% since the likely alternative, chlorothalonil, is considered less effective 
in controlling Alternaria blight. In those states where bacterial blight is a significant problem, the loss of copper would 
have serious repercussions since there are no alternatives. For example, a decrease in yield of over 3,000 tons of carrots 
would be realized in California alone. However, in states where copper is used to control fungal diseases, alternative 
fungicides are clearly superior to copper and no yield loss would result. Loss of metalaxyl, which has no effective 
alternative against Pythium-induced diseases such as cavity spot, would result in annual, nationwide yield losses in excess 
of 228,000 tons of carrots. The loss of sulfur would result in a nationwide yield loss of over 5,000 tons of carrots since there 
are no alternatives for powdery mildew control. 

 

Other Issues

The carrot industry in Florida is in a state of transition as agricultural land is being acquired for environmental restoration. As 
a result, carrot acreage is falling and the percentage of carrots planted on sandy or mineral soils will increase as the 
industry shifts production from muck. With this change, several diseases and possibly insect problems will increase in 
their potential for causing significant losses. Most notably, nematodes, Sclerotinia sclerotiorum, Sclerotium rolfsii, 
and Pythium spp. will become more important. Soilborne insects such as wireworms may also increase in significance. 
With the loss of the flooding capability that was utilized on mucklands, which was a valuable tool for pest 
management practices, growers will turn to other pest control strategies. Because of the loss of fallow flooding, soil 
fumigation will almost certainly increase. 

 

 

Weeds

Carrot is a small seeded, slow growing crop that can suffer severe yield losses from weed competition. It is a crop 
that competes poorly with weeds and a relatively long growing season creates an opportunity for successive flushes of 



weeds. Correct plant spacing must be maintained for the production of uniform carrots. Weed control is especially critical 
early in the season for the formation of properly shaped roots, but it remains important throughout the growing season. 
Unlike many more robust vegetable crops, carrots require nearly complete weed control for successful commercial 
production. At present, this is only possible through a combination of chemical and nonchemical weed control methods.

 

Annual and Perennial Broadleaves and Grasses

●     Frequency of Occurrence: Annually. 
●     Damage Caused: Weeds reduce yields of carrots by direct competition for nutrients, water, and space. Weeds adversely 

affect carrot quality and, late in the season, make harvesting difficult. Weeds can also act as hosts to insect pests, nematodes, 
and pathogens of carrots.

●     % Acres Affected: Up to 100%.
●     Pest Life Cycles: Nearly 50 different weeds are considered important pests of carrots. Of these, nutsedge (Cyperus spp.), a 

perennial, and pigweeds (Amaranthus spp.), which are annual broadleaves, are the most troublesome. If present in carrot 
fields, these weeds are of particular concern to growers. Pigweeds were the only weeds of economic significance in every 
state surveyed. The seeds of pigweeds, which can survive in the soil for many years, germinate from late winter through 
summer. Nutsedge is not such a widespread weed, but where infestations occur it can be very difficult to control. Yellow and 
purple nutsedge reproduce from underground tubers or nutlets.

Russian thistle (Salsola iberica), mallow (Malvaceae), shepherdspurse (Capsella bursa-pastoris), nightshades 
(Solanum spp.), London rocket (Sisymbrium irio), groundsel (Senecio spp.), purslane (Portulacea oleracea), 
lambsquarters (Chenopodium album), and knotweed (Polygonum spp.) are widespread annual broadleaf weeds of 
economic significance in carrot fields. Kochia (Kochia scoparia) and sunflower (Helianthus annus), while less 
widespread, were ranked as significant weeds in certain states. The most important annual grasses are crabgrass 
(Digitaria spp.), barnyardgrass (Echinochloa crus-galli), and foxtails (Setaria spp.). Besides nutsedge, bermudagrass 
(Cynodon spp.), and horsetail (Equisetum spp.) are widespread perennial weeds.

Volunteer potato and volunteer cereals can be troublesome weeds in fields where these crops are grown in rotation 
with carrots. When present, dodder (Cuscuta spp.), a parasitic annual weed, can be a particular problem for carrot 
growers. The leafless stems of dodder twist around its host plant, forming a tangled mat and eventually kill the host. 

●     Timing of Control: Pre-plant, pre-emergence, and post-emergence herbicides are utilized by the carrot industry. In carrot 
fields, herbicides are applied by ground, air, or chemigation.

●     Yield Losses: Up to 100%.
●     Cultural Control Practices: Cultivation is a key component of weed control in every state and about 95% of the U.S. carrot 

acreage is cultivated. Irrigation management to minimize weed problems and hand weeding are also widely used. Irrigation 
management is useful in controlling certain weeds that thrive in moist conditions, such as barnyardgrass and Equisetum spp. 
Hand weeding is used mainly to control large weeds that have escaped other control methods. When present, volunteer 
potatoes must also be removed by hand. Other cultural control practices employed for weed control include field selection, 
crop rotation, and timing of planting. Crop and weed removal is used to control dodder. Soil solarization and flaming are 
used in some states on a minor scale. Scouting is an integral part of all weed control programs and is used on 100% of the U.
S. carrot acreage. 

●     Regional Differences: In the U.S., carrots are grown with and without irrigation, and some regional differences occur in 
carrot weed control programs. Chemigation is possible only where suitable irrigation systems are available. Weed species 
also differ from region to region.

●     Biological Control Practices: None. 
●     Post-Harvest Control Practices: Cultivation, sanitation, and the use of cover crops are typical post-harvest weed control 

practices. Herbicides may also be used after harvest to control perennial weeds.
●     Chemical Controls: Relatively few herbicides are registered for use on carrots. Linuron (Lorox), trifluralin (Treflan), and 

fluazifop-P-butyl (Fusilade) are the most widely used herbicides for weed control in carrots. Linuron and fluazifop-P-butyl 
are used in all states. Trifluralin is used in most states.



Linuron and trifluralin control many annual broadleaves and grasses. Fluazifop-P-butyl, applied post-emergence, is 
effective on annual grasses and some perennial grasses. Linuron, which can be used as a pre-plant or post-emergence 
treatment, is an especially important component of weed control programs in carrots. It is used on more than 88% of 
the U.S. carrot acreage. Trifluralin, which is used on about 62% of the U.S. carrot acreage, is effective only on 
mineral soils. It is applied as a pre-plant treatment and incorporated 2 to 4 inches deep within 24 hours of application. 
Metribuzin (Sencor) and sethoxydim (Poast) are also used to control weeds in carrots. Metribuzin is used to control 
broadleaf and grass weeds as a post-emergence treatment. Carrot cultivars vary in their tolerance of metribuzin. 
Sethoxydim is used post-emergence to control annual grasses. 

EPTC (Eptam) is used in California to control nutsedge during the fallow season under a Special Local Need (24c) 
registration.

Chemical Percent of U.S. 
Acreage Treated

Treatment Rate

(lb ai/a)

Timing Number of 
Applications

Application 
Method

EPTC 1.3 3.5 Pre-plant 1 ground

Fluazifop-P-
butyl

30.5 0.09 – 0.375 Post-emergence 1 – 1.8 Ground, air

Linuron 88.2 0.25 – 1.0 Pre-plant, post-
emergence

1 – 3.6 Ground, air, 
chemigation

Metribuzin 11.1 0.1 – 0.2 Post-emergence 1 – 1.2 Ground

Sethoxydin 4.7 0.2 – 0.25 Post-emergence 1 Ground

Trifluralin 62.1 0.5 – 1.0 Pre-plant 1 Ground, 
chemigation

Although the herbicides listed above will control most weeds in carrots, it is rare that any single herbicide will control all 
weeds in a crop at any one time. Some combination of chemicals, therefore, is the usual practice. For example, trifluralin 
may be applied pre-plant and linuron applied post-emergence in the same field to control a broad spectrum of weeds. If 
grasses were a problem, fluazifop-P-butyl might also be applied post-emergence.

 

Nonchemical Weed Control

Nonchemical practices are a part of every integrated weed control program for carrots (Table D). They are most effective 
when combined with herbicide applications. Scouting is used on all U.S. carrot acreage to assess weed pressure and to 
monitor the effectiveness of weed control programs. Selection of fields with low weed pressure is a useful strategy, but 
growers do not always have the option of choosing such fields. Planting dates may be selected to aid in controlling 
certain weeds. Most carrot growers cultivate at least once during the growing season, in addition to the cultivation that 
takes place when the field and seed beds are prepared. Other commonly used nonchemical weed control practices 
include irrigation management and hand weeding during the growing season and crop rotation, field selection, timing 
of planting, and sanitation before or after the carrot crop is grown. However, nonchemical options are limited and when 
used without herbicides are not very successful. The high plant density in carrot fields limits the use of mechanical 
cultivation and hand weeding for control of in-row weeds. Because carrots are typically planted in 6 to 8 seedlines on the top 
of raised beds, cultivation is limited to the center of the bed, the shoulders, and the furrows. Hand weeding is effective 
in removing troublesome weeds that have escaped other methods of control, but is costly and may remove carrots along 



with weeds.

 

Chemical Weed Control

Carrots are well adapted for effective, economical weed control with chemicals. As a result, the use of herbicides is 
standard practice in nearly all U.S. carrot acreage (over 98%, Table A). Chemical weed control is not a substitute for pre-
plant cultivation to kill emerging weeds. However, with proper use and timing, herbicides are usually so effective that 
weeds are usually not a serious problem. 

The loss of herbicides would have a tremendous effect on carrot production in the United States. The impact on yield if 
all herbicides were lost ranges from 35% loss in California to 100% yield loss in Michigan and Wisconsin. Nationwide, 
the impact would be a yield loss of more than 47% of the annual carrot yield. In most states, mechanical cultivation would 
be the main substitute for lost herbicides. Hand weeding and flaming would be used only on a small scale.

Since there are so few herbicides registered for use on carrots, the loss of any single chemical would be significant. The loss 
of linuron, in particular, would be significant to the U.S. carrot industry; an estimated 32.7% or 11,410,405 cwt, yield 
loss might result if linuron were no longer available. In California, the largest carrot producing state, the loss of linuron 
would result in a yield loss of over 35%. No other chemical currently registered can be used both pre-plant and post-
emergence for control of weeds in carrots. 

Soil fumigation is used to control nematodes and soil borne diseases. Metam sodium also controls weeds and can reduce 
the need for the use of herbicides. However, the use of soil fumigation is not justified on the basis of weed control alone 
nor does it adequately control weeds in most situation.
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