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Key Points 
 

• Approximately 50% of U.S. sugarbeet acreage is infested with the sugarbeet root 
maggot at levels that cause economic damage. 

• Insecticidal control of the sugarbeet root maggot increases sugarbeet yield by 
40% in the Red River Valley. 

• The sugarbeet root maggot rasps the surface of the sugarbeet root causing leakage 
of beet fluids from the damaged areas. 

• A fungus has been developed for control of sugarbeet root maggot; however, the 
fungus is ineffective where the maggot is fairly numerous. 

 
Technical Summary 
 
Growers in the seven Northern Plains and Western states produce 44 billion pounds of 
sugarbeets with a value of $877 million on 1.1 million acres annually. The majority of 
sugar produced from the U.S. sugarbeet crop is sold within the U.S. for domestic use.  
Sugar recovery from sugarbeets is approximately 15%.  
 
Sugarbeets are biennial and have a two-year life cycle.  In the U.S. sugarbeets are grown 
for only the first year of the life cycle.  During this time the crop is in a non-reproductive 
stage and produces large storage roots that are harvested for sugar extraction.  
The earliest record of sugarbeets being produced in the Red River Valley indicates that 
they were first planted in 1890.  While sugarbeet trials were conducted over the next 
thirty years, there was no amount of commercial production until the first sugar 
production factory was completed in 1926 [1]. 
 
55% of Red River Valley sugarbeet growers operate on a minimum three-year rotation 
with another 40% utilizing at least a four-year crop rotation program.  Only 5% rotate 
crops on a two-year basis [5].  
 
The sugarbeet root maggot is the most destructive insect pest of sugarbeet in Minnesota, 
North Dakota, and Idaho and secondarily in Nebraska, Colorado, Montana, and 
Wyoming.  Approximately 49% of U.S. sugarbeet acreage is infested at economic levels 
[14].  The sugarbeet root maggot is the larval stage of a shiny-black fly, a native insect 
which originally fed on such weeds as lambsquarters, nightshade, and pigweeds and 
added the beet to its list of host plants. 
 
The sugarbeet root maggot has been recognized as a serious insect pest of sugarbeets in 
the US since the 1920s.One of the earliest root maggot damage reports (1922) indicated 
losses >20% of the crop in some areas of Utah, and also noted reports of damage in Idaho 
and Colorado [3]. In 1981 yield losses were reduced by 8% when root maggots were 
controlled with insecticides in Idaho tests [3]. 
 
The first record of sugarbeet maggot infestation in the Red River Valley was reported in 
1947.  By the mid 1950s sugarbeet root maggot damage was occurring throughout most 
of the light soil areas of the northern Red River Valley.  Tests with chlorinated 



hydrocarbon insecticides indicated that planting time treatments mixed with fertilizer 
provided good maggot control with yield increases of from 2 to 4 tons per acre [1]. The 
estimated cost of insecticides was approximately $2.00-$2.50 per acre which resulted in 
$25-$5/A of additional income [10]. From 1957 through 1965 aldrin became a highly 
accepted and effective method of controlling the sugarbeet root maggot in the Red River 
Valley.  In 1965 aldrin residues were found in sugarbeet pulp resulting in substantial 
financial loss for the American Crystal Sugar Company [1].  Due to this problem, the 
Company has disallowed the use of any chlorinated hydrocarbon insecticide in the 
production of sugarbeets since 1966 [1].  Until effective alternative granular carbamate 
and organophosphate insecticides were registered in the early 1970s, sugarbeet growers 
in the late 1960s experienced some severe losses due to sugarbeet root maggot damage 
without effective controls [1].  Tests with organophosphate and carbamate insecticides in 
the early 1970s showed that insecticide use doubled yield over the untreated check [4]. 
 
The sugarbeet root maggot spread in the Red River Valley and is now present in all areas 
of the Valley where sugarbeets are grown.  The sugarbeet root maggot over-winters in 
previously-planted sugarbeet fields as a mature larva in the soil at depths of 6 to 10 
inches.  When soil temperature begins to rise in the spring, the maggots become active, 
moving to within 1 to 4 inches of the soil surface.  Here they transform into the pupal 
stage.  The adult fly emerges and crawls through the soil to the surface.  The flies then 
begin their characteristic low level flights, moving into the current season’s beet fields 
[1].  Flights may continue for distances of at least one-half mile. 
 
The male fly may mate with the female in the field where they emerged or may do so 
after migrating to the new beet fields.  Although there are a number of suitable host 
plants, the females show preference for laying eggs on sugarbeet.  The female flies 
deposit eggs next to the beet plants about 1/8 inch below the soil surface.  Each female 
lays up to 200 eggs in clusters of 6 to12.  The young maggots hatch out of the eggs and 
immediately start to feed on the roots of the sugarbeet seedlings.  Sometimes 20 to 60 
maggots may feed on a single beet.  They damage the young beet plant roots by rasping 
on the surface causing leakage of beet juices from the damaged areas.  The larvae feed on 
the developing sugarbeet root by tunneling along the exterior root surface which causes 
the root to lose vital plant fluids.  The larva uses mouth hooks to scrape the root surface 
and suck the oozing sap into its mouth chamber.  The injured areas turn black from sap 
leaking from the injured root.  Generally, the heavily-infested plants wilt, and if the 
taproot is severely damaged or severed, the plants die [1].  The maggots feed 
continuously on the beets until full grown.  Then they go into diapause (a resting stage) 
for overwintering in the soil.  It is now estimated that yield losses of over 50% can occur 
if control measures are not undertaken for sugarbeet root maggot [2].  Yield losses of up 
to 100% can occur in heavily-infested localized areas [6]. 42% yield losses have been 
observed in untreated plots when compared with those receiving the most efficacious 
insecticide treatment [11]. 
 
In the absence of control measures, yield losses in the Red River Valley would 
commonly reach 40% [14]. The primary control method is the application of a granular 
insecticide at planting time.  No commercially viable alternatives to insecticides are 



currently available to sugarbeet growers for maggot control [3].  Although moderately 
resistant lines have been released, sugarbeet germplasm with high resistance to sugarbeet 
root maggot is lacking [7].  F1015, a sugarbeet germplasm with resistance to the 
sugarbeet root maggot produces root yields about 25% lower than hybrids receiving 
insecticides [8]. 
 
Crop rotation is ineffective due to the mobility of the adult flies and existence of several 
weed species (pigweed, lambsquarters, nightshade) as alternative hosts. 
 
Management of sugarbeet root maggot has been exclusively by chemical control. 
Insecticide use in the Red River Valley has remained between 73-83% of sugarbeet acres 
planted.  Insecticidal research has consistently shown that properly-applied pre-plant 
insecticides are an economically-viable control strategy against sugarbeet root maggot 
[9].  The cost of insecticide applications in sugarbeets is approximately $25/A [16]. 
 
Biological control research for maggots has been pursued by USDA since the early 
1990s, but without success for any stand alone organisms [14]. 
 
Six strains of entomopathogenic nematodes have been evaluated for their potential to 
control sugarbeet root maggots. The infective stage juvenile of the nematode searches out 
a host insect and enters through a natural opening in the insect body (mouth, anus). Once 
inside it enters the blood and releases a symbiotic bacterium capable of colonizing the 
insect. The insect cadaver serves as a food source for the reproducing nematode and 
thousands of individuals may be exuded from the insect after exhaustion of the nutrients 
in 10 to 20 days. These infective juveniles in turn seek out another insect host larva to 
infect. Mortality of the root maggots ranged from 50 to 85% in the laboratory [12]. 
However, in the field the nematodes were not as effective as in the lab. Although the 
nematodes infected the maggots, the decrease in feeding pressure was not sufficient to 
diminish root damage or increase yield [13]. The small size of the first and second instar 
maggot larvae compared to the length of the nematodes precludes infection and 
reproduction within these small insect stages [13]. 
 
USDA research has focused on the development of a fungus, Metarhizium anisopliae, 
into a commercially feasible mycoinsecticide to manage the sugarbeet root maggot. 
Spores of this fungus will germinate when they land or are placed on the surface of an 
insect. Using a cocktail of enzymes and mechanical pressure the fungi penetrates through 
the cuticle of an insect within 24 hours and grows through the body. Infection is almost 
always fatal[14].Field trials since 2001 have demonstrated that Metarhizium can be a 
successful control of the maggot, equal to insecticides, when insect pressures are light, 
such as in Montana or Wyoming. But when sugarbeet root maggots are very numerous, 
such as in the Red River Valley, the fungus can not be used by itself [14][15]. The time 
required for Metarhizium to infect and kill larvae could be too long to prevent early 
feeding injury that causes seedling death, especially in years of early larval establishment 
[15]. Experiments in North Dakota showed that one application of the fungus in granules 
increased yield by 2% while 2-4 applications increased yield by 7% while the chemical 



insecticide treatment increased yield by 21% [15].  Higher than normal temperatures can 
result in spore death and result in minimal root maggot control. 
 
The planting of an oat cover crop has been investigated for its effect on maggots [11]. 
More flies were recovered from the cover crop plots than the noncover counterparts. The 
cover crops were killed with an herbicide, but not before competition from the oats had a 
negative impact on sugarbeet yield. However, in combination with insecticides, the cover 
crop increased control of maggots as a result of higher soil moisture levels in the 
insecticide-treated zone [11]. 
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