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Introduction

The bean seed fly or seedcorn maggot, Delia platura
(Meigen), is a small dipterous insect of the family Antho-
myiidae (Valenciano et al. 2004). It is a sporadic pest with
cosmopolitan distribution, (Higley and Pedigo 1984) on
germinating seeds of many agronomic plants (Funderburk
et al. 1984, Higley and Pedigo 1984). This fly is nearly
identical to the cabbage maggot fly (Delia radicum) and
the onion maggot fly (Delia antiqua), but it becomes active
earlier. Previous names for this insect include: Hylemya
platura, Hylemya cana, Hylemya cilicrura, Hylemya similis
and others.

Distribution

Delia platura is the most widespread anthomyiid (Weston
and Miller 1989, Griffiths 1991) occurring on all continents
except Antarctica (Griffiths 1991). First reported in Germa-
ny, it now is well established throughout the United States,
including Alaska and Hawaii, and southern Canada (Gesell
2000). It is a major pest in North and South America as well
as in Europe (Kornegay and Cardona 1991) and is found

commonly in Japan, India, Australia, northern Africa, and
New Zealand (Trotus and Ghizdavu 1996).
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Description

Seedcorn maggot can pass through up to five generations
per year (Gesell 2000, Harukawa et al. 1932, Higley and
Pedigo 1984, Miles 1948) but only three are reported in
Spain (Garcia et al. 1989). The time required to grow from
egg to adult is three to four weeks, and a mean temperature
of 74°F (23°C) for at least 24 to 25 days is required for
completion of the life cycle (Strong and Apple 1958).
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Eggs

The eggs are white, elongated, %16 in (0.16 cm) long, and
deposited in loose groups among the debris and around
plant stems near the soil surface. The flies mate within two
to three days after emerging, and each female lays an aver-
age 270 eggs in soil with abundant decaying organic matter
and/or on seeds or plantlets in moist soil (Bennett et al.
2011). The eggs hatch after two to four days at temperatures
as low as 50°F (10°C). Females lay eggs near food resources
and appear to be stimulated to oviposit by olfactory cues
(Barlow 1965), which are produced by microbes from larval
food sources (Eckenrode et al. 1975). Seedcorn maggots
deposited significantly more eggs near the base of newly
emerged seedlings when given a choice of five different
stages of developing soybeans (Ibrahim and Hower 1979).

This pest is closely associated with organic matter such

as manure and plant residues. Reports of actively feeding
seedcorn maggots increase during years when the spring is
comparatively cool and damp and seeds germinate slowly
(Reid 1936, Miller and McClanahan 1969). Decaying
organic matter from crop residues in reduced-tillage
systems is an ideal ovipositional site for this insect (Barlow
1965, Gregory and Musick 1976).

Larvae

The legless larvae (maggots) are dirty white with a yellow
tint, cylindrical and tapered in shape. Fully grown maggots
are ¥s—Y% in (0.50-0.63 cm) long and have a pointed head
with two black mouth hooks. The abdomen is blunt with
two brown to black spiracles at the posterior end. The larval
period lasts nearly 21 days (Bessin 2004), and the maggots
develop over a large temperature range: 52°F to 92°F (11°C
to 33°C). They complete their entire development within
the soil by burrowing into seeds or feeding on cotyledons
emerging from seeds (Bennett et al. 2011). Larvae of the
seedcorn maggot can survive as soil saprophytes (Miller
and McClanahan 1969), but they feed readily on seeds
planted in infested soil (Funderburk et al. 1984).

Pupae

The puparia are %16-% in. (0.48-0.64 cm) in long, dark
brown to black, barrel shaped, and found in the soil near
roots. The pupal stage requires at least 10 days until adults
are ready to emerge (Gesell 2000). The seedcorn maggot
survives the winter in the pupal stage in soil, and adults
emerge in early spring (Higley and Pedigo 1984).
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Figure 2. Late instar larva and pupa of the seedcorn maggot, Delia
platura (Meigen), showing seed damage.
Credits: Leon Higley

Adults

The adults are brownish-gray flies resembling house flies,
with three stripes on their back. They are half the size of a
house fly, approximately %16-% in. (0.48-0.64 cm) in long
(Gesell 2000). The wings are held crossed over the abdo-
men at rest. Adult abundance of seedcorn maggots varies
geographically and seasonally (Funderburk et al. 1984). In
northern latitudes, adults are very numerous in the spring
(two to three generations), but their population starts
decreasing substantially in mid-summer (Eckenrode et al.
1973, Hagel et al. 1981, Sanborn 1981). In the southern
United States, adults are found commonly in the fall, early
winter, and spring seasons, but few have been reported in
mid-summer (Berisford and Tsao 1974, Reid 1940). Many
seedcorn maggot adults die when the temperature exceeds
84°F (Harukawa et al. 1932).

Figure 3. Adult bean seed fly, Delia platura (Meigen), on a leaf.
Credits: Leon Higley

Given its worldwide distribution, this species must have
some mechanism to escape from high temperatures.
Females in temperate regions hide under wood and other
sheltered habitats to avoid high temperatures, but there is
no evidence of aestivation (Harukawa et al. 1932, Miles
1948, Strong and Apple 1958). In central Iowa, Funderburk
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et al. (1984) found that spring emergence of seedcorn mag-
got adults peaks in early June and flies completely disappear
from late July until the next spring.

Damage

Bessin (2004) reported that seedcorn maggots damage
newly planted seeds by feeding on seed contents, often
leaving empty seed shells and preventing germination.
Seedlings that germinate despite the damage are spindly,
with few leaves, and die before maturation. Occasionally,
seedcorn maggots tunnel within seedling stems and germi-
nating seeds (Funderburk et al. 1983). Although usually no
more than 2% of the seedlings get infested by this insect,
30% to 60% plant loss may occur in the field. Reduction

in the plant stand can be seen within a week after plant
emergence (Gesell 2000). Seedcorn maggot-induced dam-
age is facilitated by early planting dates, heavy cover crops,
and cool-wet weather (Bessin 2004).

In contrast to initial concerns, the adoption of conservation
tillage practices has not increased seedcorn maggot injury.
However, live, green organic matter or animal manure that
is incorporated into the soil in the spring attracts egg-laying
flies. The damage potential is minimal in no-tillage fields,
and germinating seeds alone are not sufficient to attract
large populations of egg-laying flies (Rice 1993).

Host Plants

The seedcorn maggot is a polyphagous pest, affecting more
than 40 different host plants (Ristich 1950). It is an impor-
tant pest of germinating soybeans and corn (Funderburk

et al. 1983, Bessin 2004). It also attacks a wide range of
horticultural crops including beans (Phaseolus spp.), peas
(Pisum spp.), cacumber (Cucumis sativus), melon (Cucumis
melo), onion (Allium cepa), pepper (Capsicum annuum),
potato (Solanum tuberosum), and other vegetables (Kessing
and Mau 1991).

Seedcorn maggot also feeds on other crops such as alfalfa
(Medicago sativa), cotton (Gossypium spp.), strawberry
(Fragaria ananassa), tobacco (Nicotiana tabacum), and
wheat (Triticum aestivum). However, it often is considered
a secondary pest or even saprophagous because it is associ-
ated with plants that have already been damaged by other
insects and diseases (Brooks 1951, Griffiths 1986a, Griffiths
1986b). Seedcorn maggot adults discriminate between
different proteins sources and plant species (McLeod 1964,
Ching-Chieh et al. 1975). For instance, a field study showed
that germinating snap beans (Phaseolus vulgaris) attracted
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more female flies than did lima beans (Phaseolua lunatus)
or unplanted areas (Ching-Chieh et al. 1975).

Management

Biological Control

Much of the seedcorn maggot’s life cycle is passed protected
underground, so it does not appear to have many reported
natural enemies. Isolated incidences of predation by
spiders, ants, and birds upon adults and of fungal diseases
infecting larvae have been reported. However, none of these
predators or pathogens is considered significant in control-
ling populations of seedcorn maggots (Reid 1940).

Cultural Control

Bessin (2004) reported preventative measures for seed corn
maggots that include late planting, shallow planting, higher
seeding rates, well-prepared seedbed, and turning the

cover crops early (which renders field less attractive to egg
laying by flies). Gessell (2000) recommended planting the
field after 450 growing degree days since the ploughing of
organic matter which allows seed corn maggots to complete
development and move to another host. No-till fields are
less likely to have seedcorn maggot problems because the
germinating seeds alone are not sufficient to attract large
populations of egg-laying females (Pope 1998). Kessing and
Mau (1991) recommended aging the manure and incor-
porating it thoroughly in soil before planting. It was also
recommended to drag a chain behind the planter to remove
any seed row moisture gradient which otherwise could at-
tract oviposition by adult flies. Attractiveness of an area for
oviposition can also be reduced by removal of nearby food
sources like flowering weeds and sweet-smelling substances
from surrounding areas. Care should be exercised since this
would also impact the availability of nectar for beneficial
insects.

Chemical Control

Seed treatment has been reported as the cheapest and most
effective treatment for the control of seedcorn maggots.
Granular insecticide can also be used effectively for the
control of these maggots (Kessing and Mau 1991). In beans
plots, populations of seedcorn maggots can be managed
best by choosing correct pesticide applications (can be
applied either to seed or seedling line) and by following
planting techniques mentioned in the cultural control
section (Valenciano et al. 2004).
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