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Introduction 

With a total value of production of $944 million in 2012, dry-bulb onions were the fifth most valuable 

vegetable produced in the U.S., behind potatoes, tomatoes, lettuce and sweet corn [1].  The two major 

categories of bulb onions are known as spring/summer varieties and storage varieties.  Storage varieties 

are harvested during the late summer and fall and accounted for 59% of the total value of production in 

2012 [2].  Onions had the fifth largest consumption of vegetables in the US, at 21.3 lbs/person in 2012, 

after potatoes, tomatoes, lettuce and sweet corn [1].  Per capita consumption had risen significantly in 

the past several decades, from 11.3 lbs/year in 1970 to a high of 23.4 lbs/year in 2004.  Fresh uses 

account for most consumption (93% in 2012) compared to dehydrating uses [1]. 

The U.S. is the world’s third largest onion producer, after China and India, accounting for 4% of global 

production in 2011 [3].  The U.S. exported $255 million worth onions in 2012 [4].  Canada accounted for 

the largest share of US exports with 46% of the total value, followed by Japan (11%) and Mexico (6%) 

[4].  Mexico accounts for the largest share of onion imports, with 62% of the total US import value of 

$304 million, followed by Canada (5%) and Peru (4%) [4]. 

California is the leading onion-producing state and the only state with significant production for the 

processing market.  Three-quarters of California total summer storage onion production in 2011 went to 

the processing market [5].  Washington and Oregon are the leading producers of summer storage 

onions.  Table 1 shows US onion production by state for 2012. 

 

Production Areas 

Dry bulb onion production in the Pacific Northwest may be classified into two distinct categories:  grown 

on muck soils and grown on mineral soil.  Most onions are grown on mineral soils.  Mineral soil onions 

are produced in two different regions, west of the Cascade Mountains, and east, in the Treasure Valley 

and the Columbia Basin [6][7].  Oregon’s Willamette Valley growers plant in muck soils [9].  Eastern 

Oregon’s Malheur County is a major onion producing area, with over 10,000 acres planted in 2012 [2].   

Mineral soil onions may be spring-planted or fall-planted for overwinter production.  Overwinter 

production is riskier but allows growers to capture a high price window when onions are harvested in 

June.  Overwinter production west of the Cascade Mountains is relatively new and generally restricted 

to the Willamette Valley.  Sweet onions have long been produced in the Walla Walla area of Washington 

and the adjacent portion of Umatilla County in Oregon [6][7][8]. 

 

Cultural Practices 

Onions in the Columbia Basin are generally grown in 3 to 4 year rotations with carrots, sweet corn, 

cereals and potatoes, where potatoes sometimes follow onions.  Onions in the Walla Walla region may 

be mono-cropped due to their high value as a specialty onion and smaller acreages [8]. 

Onion fields in the Columbia Basin are commonly fumigated once during each rotation cycle.  If the 

rotation includes lower-value crops then the fumigation is done just prior to planting onions.  If the 
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rotation partners are carrots or potatoes, fumigation may occur the year before or the year after onions 

are planted. 

In the Columbia Basin, planting occurs primarily from early March through mid-April.  In eastern 

Oregon’s Treasure Valley and lower Columbia Basin, onions are planted from late February or the first of 

March to mid-April [6].  In western Oregon, planting is from approximately March 20 through the first 

week of May [7].  Fall bedding is practiced by some growers in the Treasure Valley area.  Overwintered 

onions are seeded in August to mid-September.  Overwintered onions are grown for the mildness and 

succulent texture [6]. 

Most onions grown in Washington States are irrigated.  Furrow or rill irrigation was the most common 

method of irrigating Columbia Basin onions until about 1985 when sprinkler irrigation began to increase 

dramatically.  More recently, drip irrigation has gained popularity, with about 20 percent of today’s crop 

irrigated by this method [8]. 

 

Major Target Pests 

Nematodes 

The most important nematode pest of onions in the Pacific Northwest is the stubby-root nematode, 

Paratrichodorus allius and P. minor [8][9].  Stubby-root nematodes affect a wide range of plant species 

and are particularly problematic in very sandy soils with grasses or cereal in the crop rotation.  Roots of 

onions attacked by the stubby-root nematode are extremely short with a yellow to brownish cast and 

plants become stunted.  Crop rotation is the primary cultural control method used by onion growers.  In 

particular, growers try to avoid following mint, which is a host for the stubby-root nematode [8][9].  In 

Idaho, onion growers also face infestation with lesion (Pratylenchus spp.) and northern root-knot 

(Meloidogyne hapla) nematodes [18]. 

Pink Root 

Pink root is one of the most serious soilborne diseases of onions in the Idaho-Oregon production region 

[11].  Pink root is caused by the fungus Phoma terrestris.  This soil-borne fungus is common in most 

production areas.  The disease may appear either in young seedlings or later in the growing season.  

Infected onion roots are initially yellow to tan and later turn pink or red.  The roots die as the disease 

progresses [8].  Seedlings may die.  Otherwise, bulbs lack normal development, are reduced in size and 

vigor, and have stunted tops.  The fungus may survive for several years in the soil and can also persist in 

plant debris. 

Fusarium Basal Rot 

Basal rot, caused by Fusarium oxysporum f. sp. cepae, is one of the most serious soilborne diseases of 

onions in the Idaho-Oregon production region [11].  The fungus survives a long time in soil.  Infection 

often is associated with pink root, maggots, or other root injury.  Bulbs may become infected at any 

point during their time in the field.  Yellowing and browning of leaves begins at the tip and moves down.  

Plants exhibit weak growth and may wilt.  Red-brown rot appears where roots are attached to the basal 

plate.  Rot and discoloration usually affect the entire base and up into the bulb scales;  affected tissue 

appears brown and water when bulbs are cut open.  Sometimes, a white moldy growth develops on the 
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stem plate or between affected scales.  Bulbs may appear normal at harvest, but rot may progress in 

storage [10]. 

White Rot 

White rot is caused by the fungus Sclerotium cepivorum and is a devastating disease of onions that 

causes infected plants to wilt and die.  Outer leaves decline first.  Bulbs rot and are typically covered 

with a white cottony growth in which tiny, black sclerotia may be embedded.  The disease may persist in 

the soil for as long as 25 years.  White rot is spread by contaminated bulbs or transplants of any member 

of the onion family or on contaminated bins, vehicles, or tillage equipment.  It is not spread by seed.  A 

Washington State Department of Agriculture quarantine to limit movement of white rot into Adams, 

Franklin and Grant Counties from contaminated areas has been adopted.  This quarantine prohibits 

importing bulbs, transplants, or other vegetative material for propagation unless the materials are 

certified free of white rot by the state department of agriculture in which the material originated.  

Agricultural equipment, vehicles, or bins used in other onion production areas must be sterilized before 

being brought into the quarantine area.  Exclusion is the best way to control white rot.  Once this 

disease is established in a field, it is very difficult to grow any Allium spp. successfully [8]. 

Wireworms 

Wireworms (Limonius spp.) are elongated glossy yellow to red-brown larvae of click beetles.  They range 

in length from 3/8 to 1 inch.  They complete their juvenile stages in the soil, where they feed on plant 

tissue for 2 to 5 years.  Affected plants may have a wilted appearance and damage commonly occurs in 

patches of the field.  These insects, if present in high numbers, can eliminate portions of onion stands 

[8].   

Weeds 

Yellow nutsedge (Cyperus esculentus) is a perennial weed that is common in the irrigated row-crop 

production areas of the Treasure Valley of eastern Oregon and southwestern Idaho.  It is particularly 

problematic in onion production because onions are short in stature with vertical leaves, producing an 

incomplete canopy with limited potential to suppress weeds.  In addition, the same conditions that are 

required to maximize onion yields (high light intensity, frequest irrigation and high nitrogen fertilization) 

are those that stimulate yellow nutsedge growth.  Prolific tuber production is the primary means of 

yellow nutsedge reproduction and survival, with a single plant producing more than 18,000 tubers in a 

single year under irrigation similar to that used in onion production.  Herbicides for controlling yellow 

nutsedge in onion production are limited and control can be variable.  Metam sodium is extremely 

active against yellow nutsedge [13]. 

 

Fumigant Use 

Fumigation is commonly used where infestation with pests and diseases are high.  Table 2 shows 

fumigant use in Pacific Northwest onion production from 2000 to 2010.  USDA NASS reports that as 

much as 46% of onion acreage was treated with fumigants in 2010.  While some acreage may be treated 

with more than one fumigant, treatment of onion acreage with chloropicrin alone is not unusual [18]. 
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Alternatives to Fumigants 

Crop Rotation 

Crop rotation can reduce pathogen levels in the soil.  A 3 to 6 year crop rotation reduces the severity of 

infection with Phoma terrestris, the fungus that causes pink root, but the fungus still will invade some 

plants [10].  Growers may use 4 year or longer crop rotations to manage Fusarium basal rot [10]. 

Resistant Varieties 

Partially resistant cultivars of the sweet Spanish type onion are available for control of pink root [10].  

Resistant cultivars are available for Fusarium basal rot [10]. 

Nematicides 

Oxamyl treated plots yielded up to 43% over controls in plots that contained 160 P. allius/250 g of soil 

before treatment [12].  Oxamyl treated plots yielded 12% over untreated controls, with a difference in 

market value of yield of $682 per acre [14]. 

Biofumigants 

Some biofumigant crops have high glucosinolate concentrations that are released as pesticidal 

compounds similar to the active ingredient in metam sodium (methyl isothiocyanate).  In a study of two 

biofumigant crops (mustard and seed radish) compared to metam sodium for controlling weeds, pink 

root and lesion nematode, biofumigant crops provided inadequate control in all 3 years and reduced 

onion yield in 1 of 3 years.  Volunteers from the biofumigant crops were difficult to control with 

herbicides and required removal by hand.  Pink root severity after biofumigant crops did not differ 

significantly from the fallow treatment, except in one year when oils seed radish and canola appeared to 

exacerbate pink root in the plots with low lime [15]. 

 

Estimated Benefits of Soil Fumigants 

We assume that there are no economically feasible alternatives to fumigants on acreage with high pest 

pressure where fumigants are currently used.  The estimated value of production due to the availaibility 

of soil fumigants in onions in Washington and Oregon is $74 million (Table 3). 
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Table 1.  US Onion Production by State 2012 

State Acres Planted Acres 
Harvested 

Yield per acre 
(cwt) 

Production 
(1000 cwt) 

Value of 
Production 

($1000) 

Spring      

California 6700 6500 400 2600 30160 

Georgia 12700 10600 230 2438 101908 

Texas 9500 7800 300 2340 52650 

Total spring 28900 24900 296 7378 184718 

      

Summer non-
storage 

     

California 7500 7400 545 4033 20165 

Nevada D D D D D 

New Mexico 5500 5400 530 2862 56095 

Texas D D D D D 

Washington 3100 3100 370 1147 36475 

Total summer 
non-storage 

20200 19600 555 10878 204603 

      

Summer 
storage 

     

California 31000 29800 436 13000 128777 

Colorado 6500 6200 420 2604 39569 

Idaho 8700 8500 730 6205 52050 

Michigan 3000 2800 230 644 7748 

New York 10200 10100 310 3131 46036 

Oregon      

  Malheur 
county 

10700 10600 750 7950 72104 

  All other 
counties 

8700 8700 590 5133 43764 

Washington 23500 23500 590 13865 147619 

Wisconsin 1800 1800 310 558 6499 

Total summer 
storage 

105850 103750 520 910 554708 

Total summer 126050 123350 526 64878 759311 

      

Total 154950 148250 487 72256 944029 

Source:  [2] 
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Table 2.  Fumigant Use in Pacific Northwest Onion Production 2000-2010 

 2000 2002 2004 2006 2010 

 Percent 
of 

Planted 
Area 

Treated 

Pounds 
Per Acre 
Applied 

per Year 

Percent 
of 

Planted 
Area 

Treated 

Pounds 
Per Acre 
Applied 

per Year 

Percent 
of 

Planted 
Area 

Treated 

Pounds 
Per Acre 
Applied 

per Year 

Percent 
of 

Planted 
Area 

Treated 

Pounds 
Per Acre 
Applied 

per Year 

Percent 
of 

Planted 
Area 

Treated 

Pounds 
Per Acre 
Applied 

per Year 

Oregon           

  Chloropicrin 23 30.8 25 36.8 20 41.3 D D 13 53.7 

  Dichloropropene 42 165.0   23 183.7 36 141.7 16 177.3 

  Metam Potassium 2 157.1     D D 5 230.8 

  Metam Sodium 6 101.3 9 134.9 12 125.3 12 112.9 12 122.34 

           

Washington           

  Chloropicrin       D D   

  Dichloropropene       D D   

  Metam Potassium       D D   

  Metam Sodium   64 126.6   14 172.4 D D 

Source:  [16] 
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Table 3.  Estimated Benefits of Soil Fumigation 

 Acres Total 

Oregon 8,924 $53,299,280 

Washington 3,290 $20,666,670 

Total 12,214 $73,965,950 

Assumes 46% of onion acreage in Oregon and 14% in Washington is currently fumigated, based on most 

recent estimates [16].  Assumes total crop losses for Oregon and Washington. 


