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Bolthouse Farms is the largest carrot (Daucus carota) producer in North America, 
cultivating carrots in California, Arizona, Washington, Georgia and Ontario, Canada.   
Headquartered in Bakersfield, carrots are grown primarily in Kern County.  Outside of Kern 
County, production areas include field locations within the Salinas Valley, the Greenfield- 
Atwater areas, Avenal and Coalinga, Cuyama, Lancaster and Palmdale, and south to the Imperial 
Valley, Holtville region. 
 

With approximately 30,000 acres in production and a wide range of environmental 
conditions in the growing areas, carrot cultivation can take place year round.  Harvesting can be 
conducted on a daily basis, as planting dates and growing seasons in the various areas provide 
conditions to allow for a continuum of carrots, to be run through the Bakersfield, processing 
plant. 
 

A range of carrot based products are produced, derived from conventional and certified 
organic fields. From an agronomic perspective, the carrot production could be split into three 
main categories:  

1) Cello production- carrots that are sold as intact taproots; 
2) Short-cut or cut and peel production—taproots that will be cut into segments to ultimately 

be marketed as  “baby carrots”; 
3) Bunching—carrots that are sold in bunches with both leaf and taproot intact. 

 
Cultivation of carrots  

Carrots are grown from seed on raised beds with approximately 40 inch (1 metre) between 
bed centers. This provides a usable bed surface of about 25-28 inches across. There may be 
anywhere from four to seven seed lines on each half of the bed.  Cultivars are selected based on 
the suitability to the growing region, from information on soil conditions, temperature, and 
typical climatic conditions, to ensure they are grown in areas where they will be the most 
productive and competitive. Crops are may be irrigated by pivot, solid set, flood, and subsurface 
drip irrigation. 
 

Density of planting/seeding rate differs depending upon the ultimate taproot shape required. 
Cello carrots are grown at lower densities than short cut carrots, which are grown in close 
proximity to one another, to constrain growth to the specific diameter range required. 
Short-cut carrots are cut into segments, which will eventually be used in the production of baby 
carrots. These carrots are cultivated to grow straight with a uniform diameter for much of the 
length. Cello carrots are generally spaced to a greater extent, and have a wide shoulder (root 
crown) and a more pronounced taper to the root tip relative to cello carrots. 
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Principles of Carrot Weed Management 
 

The basic principles of carrot cultivation and carrot weed management are summarized in 
the following quote from Luther Tucker in an 1861 article in The Cultivator , entitled ”A Carrotty 
Exhortation” : 
 
“Carrots should be well cultivated--- because they are carrots and carrots will not grow where 
weeds are more plenty than carrots; therefore keep the ground mellow and the weeds clean from 
among the carrots” 
 

From this brief quote, it is suggested the ground should be weed free, but also alludes to 
the fact that even 150 years ago, carrots were recognized as being poor competitors with other 
plants, especially in cases where weeds establish before the carrot is seeded. 
 

In the early stages of growth, carrots are poor competitors relative to the broad spectrum 
of potential weeds that may be found in a carrot field. Carrots are slow growing, leaf expansion 
can be slow, the young seedlings have a very low leaf areas index, and the thin feather-like leaves, 
do not provide shade capable of suppressing other weeds, until much later in the growing season.  
 

 After germination of the seed, the hypocotyl slowly increases in length to develop into 
the taproot usually about 10 days after germination under ideal conditions (See Figure 1).  In the 
initial 30 days of growth, the tap root increases in length, appearing as a long and thin easily 
damaged thread. This period of growth is critical for the development of the taproot, as the final 
length of the taproot length for the entire growing season is largely determined at this stage of 
growth.  In the case of shortcut carrots, a decrease in desired length will reduce the number of 
potential segments from each taproot that will ultimately be marketed as baby carrots. 
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Table 1 shows the importance of early season weed infestations on the development of the carrot. 
Even though the majority of the season was free of weed competition. The effect of early season 
weed infestations resulted in significant reductions in taproot mass and diameter that were not 
recovered.   

Table 1: Influence of competition duration after planting and infestation level on the reduction in root 
fresh weight and root diameter, immediately after weed removal (Spring) and at harvest. All values 
are significant at the p=0.01 level (modified from Shadbolt, C.A. and Holm L.G. 1956) 

Length of 
Competition 

(days) 

Weed Stand 
(%) 

% Reduction in Root fresh 
Weight 

% Reduction in Root Diameter 

Spring Harvest Spring Harvest 
31 15 43.6 30.1 12.6 10.7 
31 30 81.2 30.6 25.3 10.0 
31 50 92.9 44.5 30.1 17.8 
38 15 77.7 38.7 50.1 14 
38 30 87.4 47.4 58.1 23.9 
38 50 90.9 61.9 62.2 32.5 

 
Reduction in Harvest Efficiency 
 

10 days 20 days 30 days 45 days 60 days 75 days 

Figure 1: Typical development of the carrot tap root over time. Days to 
development will vary with environmental conditions, cultivar, and other cultivation 
practices. 
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  Carrots are harvested through the use of equipment that initially loosens the soil, and 
utilizes the strength of the leaves, to pull the carrots from the ground where they are dropped into 

trailers for shipping back to the processing plant in Bakersfield. If 
a carrot bed has a high infestation of weeds, these can be pulled 
into the carrot harvester. At some point the harvester will have to 
stop, in order to prevent damage to equipment. This can lengthen 
the period of time needed to harvest a field. 
 

Weeds can cause direct damage to the carrot tap root. While 
this is not a common problem, nutsedge roots can actually 
penetrate carrot tissue (See Figure 2 ) 
 

Mechanical cultivation practices for weed management in 
carrots during the growing season can be difficult to employ and 
have been used on a limited basis. To remove weeds in a carrot 
planting, at times that herbicides are unable to be used, hand 
weeding is required both in conventional and organic carrot 
cultivation.  While necessary, hand weeding in a carrot crop can 
be difficult due to the close proximity of the carrots to each other, 

and the difficulty of removing weeds without removing and injuring carrots. Weeds that typically 
are problems in carrots can be found in Table 2. 

 
 
 
 
 
 
Carrot Weed Management Plan 
 
Crop Rotation  

 Crop rotations are planned years in advance when possible, though there may be restrictions 
on lands that are rented, and will not be under the control of Bolthouse Farms, prior to carrot 
planting. 
 
Herbicide Management 

Generally there are few options for weed management in carrots, this poses a number of 
challenges. Typically, the approach is to apply a post pre-plant product, followed with a post crop 
emergent product.  When permitted by the label, applications are conducted by  
 
Pre-Plant 

Prior to planting, fields are pre-irrigated anywhere from 4-5 weeks before seeding to 
germinate weed seeds. This is followed by shallow cultivation, to avoid bringing any seeds or 
propagules to the soil surface. 
 

In fields with nematode and soilborne plant pathogens, based on soil sampling and field 
history, a degree of weed control is derived from fumigation with a metam potassium or metam 

Figure 2: Nutsedge (Cyperus spp.) 
root damage to carrot tap-roots. 
Damage to the taproot may also 
result in decay of tissues.  
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sodium product 2-3 weeks before planting.  Depending upon plant back restrictions on the land 
be cultivated, trifluralin for grass and broadleaf control may be applied. 
 
Pre-emergence-Post Plant  

At this stage in planting, there are generally four herbicide options: 
 

• Trifluralin; for grass and broadleaf control (depending on plant back restrictions)  
• Linuron;  for broadleaves and grasses 
• S-metolachlor; chiefly for yellow nutsedge (Cyperus),  thought this has lessened other 

species pressure 
• Pendimethalin; barnyard grass, pigweeds, london rocket 

 
After the Crop Emerges 

There are relatively few products that can be applied in season to carrots, generally linuron is 
used with the most frequency due to broad spectrum of weeds, that can be managed. 
 

• Fluazifop-p-butyl, sethoxydim: grasses 
• Linuron: broadleaf weeds, small grasses, suppression of yellow nutsedge  
• Metribuzin: broadleaves 

 
Summary 
 

Carrots are generally poor crop competitors, and weed management is required early in the 
season in order to have the best chance of maximizing yields. Cultural practices within the seeded 
areas of the bed are limited to manual removal of weeds. Herbicides registered for use on carrots 
are available, but in season uses are limited. 

 

Table 2: Weeds that have been of concern in carrots fields, in California. 
Common name Latin name 
Yellow nutsedge Cyperus esculentus L. 
Purple nutsedge Cyperus rotundus L. 
Barnyard grass Echinochloa crus-galli (L.) P. Beauv. 
Field Bindweed Convolvulus arvensis L. 
Common Purslane Portulaca oleracea L. 
Shepherd’s Purse Capsella bursa-patoris (L.) Medik. 
Russian Thistle Salsola tragus L. 
Pigweeds (prostrate,tumble) Amaranthus spp. 
Cheeseweed/Mallow Malva spp. 
Wild Mustard Sinapsis arvensis L. 
London Rocket Sisymbrium irio L. 
Lambsquarters Chenopodium album L. 
Nightshades Solanum spp. 
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