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arly History and Introduction into the United States

The exact origin of giant foxtail [Setaria

faberi Herrm.]* is not known. Li, Pao, and

Li (70) have suggested that perhaps this

tetraploid originated from an ancient cross

of green foxtail [Setaria viridis (L.) Beauv.]

with an unknown diploid species. Wolfgang

Herrmann, a German botanist, provided the

first known botanical description of this

species in 1910 (46). His description was

based on a plant collected from the Szech-

wan province of China sometime between

1885 and 1891 by Reverend Ernst Faber,

a missionary.

Chase (18) reports that seed of giant

foxtail was found by seed analysts in 1932

in millet imported from China. Although it

has been suggested that millet imported

from China during our drought years of the

1930s may have been the primary source

of giant foxtail introduced into the United

States, the species was actually present

earlier (30,32). One collection was made

on September 19, 1925, on Long Island,

New York, and another near Philadelphia

on September 9, 1931 (94).

The introduction of the plant may have

occurred earlier still. Plant explorers

brought the seed of many plants, including

millet, from the Orient in the early 1900s,

and several varieties of millet were raised at

Arlington Farm, Virginia, between 1909

and 1925 (90). It may be coincidence, but

giant foxtail was subsequently reported

growing near a greenhouse at Arlington

Farm in 1936 (1).

A translation of Herrmann's Latin de-

scription of the plant collected by Faber

does not appear to indicate fine pubescence
on the upper leaf surface as usually associ-

ated with giant foxtail in the United States.

Actual inspection of Faber's plant in an her-

barium in Vienna, Austria, in 1985, failed

to reveal the fine pubescence. Reports from

several U.S. weed scientists visiting China

suggest difficulty in finding plants with the

characteristic leaf pubescence.

A letter dated July 9, 1989, from Profes-

sor Yang-han Li of the Weed Research

Laboratory of Nanjing Agricultural Univer-

sity indicates that giant foxtail does occur in

several parts of China as a common but not

serious annual weed. Professor Y.L. Keng,

a well-known taxonomist of grass in China,

indicates that some plants referred to as

Setaria faberi in China have the character-

istic pubescence on the upper leaf surface

while others do not. It is not unusual to

have some variation within a species.

It is difficult to be certain that giant foxtail

was introduced into the United States from

China. The majority of evidence thus far,

however, suggests this probability.

The original species designation for giant foxtail was Selario faberii Herrm. However, the

Terminology Committee of the Weed Science Society of America changed the spelling to Setaria

faberi Herrm. The latter is the current official designation.



apid Spread

Regardless of the exact source or reason for

introduction, giant foxtail soon became well

established in the United States. Giant

foxtail's rapid adaptation may have been

partly because the land elevation, soils, and

climate in this plant's native China resem-

bled those features in some of the agricul-

tural areas in the United States where the

plant eventually became established (53).

Some reports suggest giant foxtail's spread

along railroads in the United States (32,94).

The seed also serves as a food for wild

birds, which may have contributed to the

plant's spread.

During the 1940s, giant foxtail continued

to spread and became established as a

weed. By the 1950s, the plant was quite

prevalent in the Midwest (29,48,49,91). In

Illinois, for example, the first collection re-

ported was in 1938; by 1955, giant foxtail

Figure 1. The distribution of Setaria faberi Herrm. is indicated on the shaded

portion of the map. The map is based on communication with weed scientists

and taxonomists during 1988-1989.

had spread to most counties of the state

(48). Nationwide, also in the 1950s, the

plant was present from Connecticut to

South Dakota and from Minnesota to Mis-

souri, Kentucky, and North Carolina (29,32,

49,91,126). Giant foxtail was soon consid-

ered to be the most serious annual grass

weed in many agricultural production areas.

The advent of 2,4-D as a herbicide for

com in the late 1940s, and the broadleaf

weed control it provided, may have afforded

more opportunity for giant foxtail to be-

come established (59). The trend from

check-planted com to hill-dropped com
and drilled com, along with the subsequent

reduction in cross-cultivation, may also have

contributed to the spread of giant foxtail

(53). The increasing and extensive acreage

of com and soybeans with life cycles similar

to that of giant foxtail may have also fa-

vored giant foxtail.

Fortunately, the introduction of

selective, soil-applied preemer-

gence herbicides in the late 1950s

offered control of giant foxtail,

which resulted in the rapid adop-

tion of their use. In some areas,

use of soil-applied herbicides in-

creased dramatically from treat-

ment of 5 percent of the row crop

acreage in 1960 to treatment of

nearly all acreage by 1980.

Today, giant foxtail is found in

the United States primarily in the

Midwest, the East, and portions of

the South. The plant's range ex-

tends from New England to the

Great Plains, from Minnesota to

Louisiana, to Georgia and the

Carolinas (Figure 1).



rowth Habits and Characteristics

In the Midwest, giant foxtail usually begins

to emerge about mid-April (45,53). The

seed is relatively small (2 to 3 mm). Emer-

gence has been reported from seed at a

depth of 4 or 5 inches (51,53). But most

problems are caused by seed located in the

top 2 inches of the soil (53). When mean

daily soil temperature reaches about 50F to

Figure 2. The Achilles' heel stage of growth for giant foxtail (left). At

this stage the seedling depends on the thin threadlike mesocotyl between

the seed and the crown for support. The mesocotyl can be easily broken

at this stage by disturbing the soil with a rotary hoe. After the crown

roots form (right), control is more difficult.

60F, plants may emerge within a week to

10 days after the soil is disturbed or the

seed is planted. Morre and Fletchall (74)

found germination to be comparable at vari-

ous temperatures between 59F and 86F.

When seeded 1 inch deep on May 8 at Ur-

bana, Illinois, seedlings emerged in 8 to 10

days. At 2 weeks, seedlings were 1/2 to 1

inch tall with two leaves. At 3 weeks, plants

had three to four leaves, and at 4 weeks,

they had five to six leaves. At 5 weeks,

plants were tillering and crown roots were

becoming established (53).

As a young giant foxtail seedling grows,

the crown of the plant at the base of the

stem becomes established near the soil sur-

face. The fine subcrown internode or meso-

cotyl is found between the crown and the

seed (51,75) (Figure 2). Although the meso-

cotyl supplies nutrients from the seed to the

emerging plant, it is not sturdy enough to

provide mechanical support. Within 1 or 2

weeks after emergence, roots appear from

the crown of the plant and become estab-

lished in the soil to provide mechanical sup-

port and nutrients and water from the soil

(53,61).

Thus, these first few weeks are very criti-

cal in the life of the plant. Farmers wishing

to control giant foxtail should consider this

very vulnerable stage as the giant foxtail's

Achilles' heel. If the top 1/4 to 1/2 inch of

soil is disturbed before the crown roots be-

come established, the thin threadlike meso-

cotyl cannot support the plant, causing it to

fall over. The action of an implement such

as a rotary hoe can easily break the meso-

cotyl, thus killing the plant. Once the crown

roots become well established, however,

control is much more difficult (61,63).

Giant foxtail usually begins heading in



Figure 3. A single giant foxtail seedhead can produce over 1,000 seeds.
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Figure 4. The effect of shade intensity on the mean per plant dry weight of seed, stems and

leaves, and roots of giant foxtail.

Source: Knake, E.L. 1972. Effect of shade on giant foxtail. Weed Sci. 20:588.

late June to mid-July. Flowering starts near

the tip of the panicle 4 to 5 days after it

emerges. The base of the panicle flowers

last. Although there has been controversy

about classification of giant foxtail as a

short-day plant, short days do tend to favor

flowering. Under short-day greenhouse

conditions, viable seed have been produced
3 weeks after emergence (45,51,106,107).

Some observers consider the head of

giant foxtail to be a spike, but it is techni-

cally classified as a restricted panicle. Fully

developed, mature heads may be 5 to 7

inches long. It is common to have 500 to

1,000 seeds per head, and as many as

1,400 seeds per head have been counted

(Figure 3) (54,58). A plant that has been

clipped earlier or has started growing late in

the season may produce relatively few seeds

on a single head.



Giant foxtail starts tillering a few weeks

after emergence. A large plant may pro-

duce 20 to 30 basal tillers. In addition, the

nodes of the main culm and basal tillers may
produce 10 to 20 stem tillers (54).

In a study at Urbana, Illinois, vigorous

plants growing in full sunlight each averaged

nearly four new leaves per day from mid-

June to late July. At maturity, plants aver-

aged 188 leaves per plant (54).

Although shading can decrease the rate

of growth of giant foxtail (Figure 4), more

than 95 percent shade is required for all

growth to cease (54,98). This high degree

of shading is attainable under the canopy of

a crop such as soybeans or com. Relatively

high populations of about 23,000 or more

com plants per acre can provide 97 percent

shade or more (Table 1) (54).

The use of directed spray application of

herbicides for control of giant foxtail in com
has sometimes been proposed. In order for

herbicides with only moderate selectivity to

effectively control giant foxtail while mini-

mizing com injury, a height differential be-

tween giant foxtail and corn is desirable (Fig-

ure 5). However, an appropriate height

differential may occur for only a short pe-

riod, necessitating a very timely application.

For example, if the herbicide directions

specify application of the treatment only

after com is 15 inches tall and giant foxtail

is less than 8 inches tall, this height differ-

ence may exist for only a few days (61).

Table 1. Mean Percent Shade Provided

by Various Corn Plant Populations

Population



dentification of Giant Foxtail

Giant foxtail is an annual grass with erect

stems. The stems and leaf sheaths are hair-

less except for a fringe of white hairs along

the margins of the leaf sheaths. Stiff hairs

about 2 mm long compose the ligule. The

leaf blades are 1 to 2 cm wide, 15 to 30 cm

long, and pubescent on the upper surface.

The spikelike, densely flowered panicles, 10

to 15 cm long, droop to form an arch. The

mature plant is 4 to 5 feet tall, with some

reaching 6 to 8 feet (94).

Although the vestiture or covering of the

leaf surface is considered important in iden-

tification of giant foxtail, the terminology

used has varied. Herrmann (46) mentions

the scabrous condition of the upper surface

of the leaf of the plant collected by Faber,

and Rominger (94) indicates that both upper

and lower surfaces are scabrous. These

very short, harsh projections to give the

scabrous condition might be distinguished

more easily by feel than with the naked eye.

In addition to the scabrous condition,

very fine, relatively straight hairs about 0.5

to 1.0 mm long are commonly found on the

upper leaf surface (Figure 6). Although

translation of Herrmann's Latin description

(46) does not appear to mention this fine

pubescence, Rominger does include it in the

description he based primarily on plants col-

lected in the United States.

Various terms are used to describe pubes-

cence, and the terminology is often not very

precise. Considering Lawrence's definitions

Figure 6. The very fine hairs (pubescence) on the upper leaf surface of giant foxtail are a major identifying

characteristic.



(68) and the key he presents from Wiegand,
we would tend to agree with Schreiber's use

of "pilose" (103). However, "villous," "ve-

lutinous," or "puberulous" may also be pos-

sibilities, depending on how one interprets

length, density, and erectness of the hairs.

In contrast to the pubescence on the

upper leaf surface of giant foxtail, yellow

foxtail has only a few long hairs at the base

of the leaf; green foxtail has none. The pu-

bescence of giant foxtail may be readily

observed by bending a leaf over to expose

the upper leaf surface to the gleam of the

sun (Figure 6) (32).

Other plants that have some similarity to

giant foxtail have been observed in the Mid-

west. Schreiber (103) has helped to clarify

the distinction. In addition to Setaria viridis

var. major (Gaud.) (giant green foxtail),

Schreiber has described Setaria uiridis var.

robusta purpurea Schreiber (robust purple

foxtail) and Setaria viridis var. robusta-alba

Schreiber (robust white foxtail). While these

three plants may be of similar size to giant

foxtail, the drooping head of giant foxtail is

a major distinguishing characteristic.

Schreiber (102) reports that the giant

green, robust purple, and robust white fox-

tails do not have the degree of seed dor-

mancy that giant foxtail does. He noted

that these other species do not seem to

compete well with giant foxtail and are not

as persistent. However, Oliver and

Schreiber (79) note that these other three

species were not as susceptible to some

herbicides as was giant foxtail.

Another species of Setaria found occa-

sionally is Setaria verticillata (L.) Beauv.

(bristly foxtail). This species is rather

unique, with the retrorsely barbed bristles

of the head causing it to attach to clothing

rather easily.



eed Production, Viability, and Longevity

With more than 1,000 seeds on some

heads and more than 20 heads on some

plants, giant foxtail is a prolific seed pro-

ducer (54). Heltsley (45) explored the possi-

bility of producing giant foxtail as a crop in

Illinois. Although the seed contains about

22 percent protein and has been experi-

mentally fed to chickens, it shatters readily

at maturity. One test yield averaged only

350 pounds of seed per acre (45).

Seed counts have indicated 554 giant

foxtail seeds per gram or 251,516 seeds

per pound (53). Weight of 1,000 seeds is

reported as 1.8 (53) to 1.9 grams (113).

New heads form over a relatively long

period and can be observed in various

stages of maturity at one time. Some heads

may produce immature seed (51,54). One
test by King (51) indicated that 20 percent

of the seeds were imperfect or unfilled. For

some seed lots, germination was in the

range of 35 to 60 percent. Such factors as

temperature, moisture, light or dark, and in-

hibitory substances may affect germination.

Work by King (51) and by Heltsley (45)

indicate that seed exposure to outdoor win-

ter conditions or alternate warm and cold

temperatures enhance germination. A
study by King (51) indicated 10 percent

better germination in light than in dark.

Observations by King (51) and our own
observations suggest that germinating seed

on moist filter paper produces one or more

substances that inhibit germination of other

seeds of the same species. The presence

of soil or charcoal, however, appears to

absorb the inhibiting substances and negate

their allelopathic effects. Alternate wetting

and drying of the soil has been suggested

as a possible way to remove inhibitory

substances. The seed coat does not appear
to inhibit germination, and scarification has

reduced germination (51).

The seeds of a closely related species,

Setaria uiridis (green foxtail) were reported

by Chepil (19) as generally not germinating

in the fall of the year that they are pro-

duced. After overwintering, the seeds ger-

minated readily the next spring. Several

hundred giant foxtail seeds may germinate

per square foot in the field. Heltsley (45) re-

ported 300 to 700 seedlings per square

foot. In our studies, we found an average of

410 seedlings per square foot in cultivated

areas and 704 seedlings per square foot in a

fencerow (53).

The results of long-term studies to indi-

cate longevity of giant foxtail in the soil are

not available as for yellow foxtail. Because

the seeds appear to be quite similar, the 30-

year period cited in the W.J. Beal burial

studies for yellow foxtail (6) may also apply

to giant foxtail. Under actual field condi-

tions, however, many seeds in the upper

soil profile either germinate or decompose
within a few years. Work by Dawson and

Bruns (25) with green and yellow foxtail

under field conditions suggests maximum

longevity of less than 15 years.

Interest in the longevity of giant foxtail is

primarily academic. Because the plant is so

widespread and well established, it is not

likely that this weed will be eradicated soon

from infested areas. Conscientious control,

however, can reduce seed production, the

number of seeds in the soil reservoir, and

the degree of infestation in individual fields.



pmpetition

The herbicide 2,4-D was discovered and in-

troduced in the 1940s primarily for the

control of broadleaf weeds. The cost was

quite low. In the mid- to late 1950s, a new

generation of soil-applied herbicides was

introduced. Some of these provided control

of grass weeds such as giant foxtail; how-

ever, their cost was significantly more than

the cost of 2,4-D. Thus, farmers began ask-

ing if weeds such as giant foxtail decreased

yields sufficiently to justify the cost of those

new herbicides at $2 to $5 per acre for a

14-inch band applied over the crop row.

It seemed reasonable to assume that

degree of yield reduction would depend on

intensity of the infestation. But to help

answer the farmers' question, studies to de-

termine "thresholds" were initiated at the

University of Illinois Agronomy South Farm

at Urbana in the late 1950s (53,59).

During the 1960s, additional competi-

tion studies were conducted at Urbana to

determine the best time to control foxtail

(62). The results of this research became

increasingly meaningful as postemergence

herbicides were introduced and offered an

alternative to the earlier preemergence

treatments. Studies to determine the effect

of time that giant foxtail began growing

would provide a basis for decisions about

how long control was needed from a herbi-

cide or how many treatments might be

needed (60).

The studies indicating the effect of shade

on giant foxtail would have important impli-

cations as farmers increased com plant

populations per acre, changed to narrower

rows, and increased the amount of "solid-

seeded" drilled soybeans. Observations

made to better understand the life cycle of

giant foxtail and the morphological charac-

teristics provided additional leads for design-

ing chemical and nonchemical control

measures.

Effect of various intensities of giant

foxtail. The studies of the late 1950s and

1960s, conducted at Urbana, Illinois, aided

in developing a better understanding of the

nature of competition or interference be-

tween weeds and crop plants (53,59,60,

62). Several studies by others have also

helped in the developing and testing of con-

cepts and theories relating to such competi-

tion or interference (27,73,77,86,108,

109,112).

Each unit area of land has a certain

amount of available energy in the form of

nutrients, moisture, and light for which

weeds and crops compete. The farmer's

primary responsibility is to convert this en-

ergy into a form useful to human beings a

form that can be conveniently stored, trans-

ported, and processed.

The total amount of energy units that can

be harvested from a unit area of land ap-

pears to be relatively constant in a given

situation. Crop yields are generally reduced

in proportion to the amount of weeds pres-

ent. A very general rule of thumb is that

one pound dry weight of weeds means one

pound dry weight less of crop. Figure 7

illustrates the effect of giant foxtail on the

dry weight of com, and Figure 8 illustrates

the effect of giant foxtail on the dry weight

of soybeans. Note that the total dry weight

of crop plus weeds remained about the

same as the total dry weight of crop pro-

duced without weeds present (53). Table 2

shows the effect of giant foxtail on com and

soybean yields (53). As expected, an in-

crease in weeds means a corresponding
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Figure 7. The effect of giant foxtail on dry matter produced by corn.

H = stalks and cobs, Q = shelled corn, and O = weeds.
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Figure 8. The effect of giant foxtail on dry matter produced by soybeans:
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| U = weeds.
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Table 2. Effect of Giant Foxtail on Corn and Soybean Yields

(Three-Year Means)*

Giant foxtail Corn yield Soybean yield

plants per foot of row

50

12

6

3

1

0.5"

Weed-free check

bushels per acre

70.6" 27.6a

78.4b 31 .9
b

82.1 b 'c 34.6C

85.0c 'd 36.2"

86.4d 'e 36.8d

90.48 '' 37.1 d6

93.5' 38.5"

"Statistical analyses according to Duncan's multiple range test were at the 0.05

probability level. Any two means followed by the same letter do not differ significantly.

"One weed every 2 feet.

Source: Knake, E.L., and F.W. Slife. 1962. Competition of Setaria faberii with corn

and soybeans. Weeds 10:26.

Table 3. The Percent Reduction in Corn and Soybean Yields from the

Presence of Giant Foxtail (Three-Year Means)

Giant foxtail Corn yield Soybean yield

plants per foot of row

50

12

6

3

1

0.5*

percent reduction

25 28

16 17

12 10

9 6

7.5 4.5

3 3.5

"One weed every 2 feet.

Source: Knake, E.L., and F.W. Slife. 1962. Competition of Setaria faberii with com
and soybeans. Weeds 10:26.

decrease in crop yield. Table 3 presents

similar information as the "percent reduc-

tion" in yield.

In competition studies with soybeans

(53,59), one of the main effects from com-

petition was a reduction in the number of

pods per plant and a concomitant reduction

in yield. There was little or no effect on the

size of the beans or the number of beans

per pod (53,59).

Phytotoxic substances from one species

may also inhibit the growth of another spe-

cies. This is referred to as allelopathy. A
combination of competition and allelopathic

effects is termed interference. In the green-

house, Bell and Koeppe have demonstrated

11



significant allelopathic effects from giant

foxtail on corn, but effects were not as evi-

dent on soybeans (8,65).

The concept of economic thresholds,

the degree of infestation at which control

becomes economically advantageous, has

been used for insect infestations. The infor-

mation in Table 3 could similarly be used to

determine the level of weed infestation at

which it is economically feasible to control

the weeds. But as well as considering the

direct loss from even a few weeds and the

cost of their control in a given season, con-

sideration also needs to be given to the

weed seeds produced and their subsequent

effects in future years.

In addition to the effect of various intensi-

ties of giant foxtail on crop yields, studies

were conducted to determine the effect of

time that giant foxtail starts growing and the

effect of time of removal or control.

Effect of when foxtail starts growing.
In studies at Urbana, Illinois, from 1961

through 1963 (60), giant foxtail was seeded

in some plots at the same time as the crop.

In other plots, the giant foxtail was seeded

3, 6, 9, or 12 weeks after the com was

planted. The results reported in Table 4

indicate that the soybeans soon had the

competitive advantage over the giant foxtail

when they were given a 3-week head start,

and the giant foxtail was not able to make

significant growth (Figure 9).

As reported in Table 4, the results with

com were similar. Giant foxtail exhibited

more growth in com than in soybeans

(Figure 9), but the final yield of com was

not significantly affected if the com had a

3-week or more head start.

Although weed species and geographic

locations may affect the results, these data

from the Midwest suggest the critical impor-

tance of control of giant foxtail during the

first few weeks that the crop is becoming
established. A good crop canopy of soy-

beans or considerable shading from com

plants can then provide the competition

required to control the giant foxtail. A two-

step process can be considered as a relay

control strategy: (1) early control with

herbicides or by mechanical means and (2)

later control provided by the crop itself.

2,500

In Corn

In Soybeans

6 9

Weeks Weed-Free

All season

Figure 9. The pounds of dry matter per acre produced by giant foxtail as affected by the

number of weeks that com and soybeans were weed-free.

Source: Knake, E.L., and F.W. Slife. 1965. Giant foxtail seeded at various times in corn

and soybeans. Weeds 13:331.

12



Effect of when foxtail is removed. In

another study conducted at Urbana, Illinois,

from 1963 through 1965 (62), giant foxtail

was seeded at the same time as the crop in

all plots except the weed-free check plots.

The giant foxtail was then removed at ap-

proximately six-day intervals at heights of 3,

6, 9, or 12 inches. The results of these

studies indicate that the giant foxtail was not

sufficiently competitive with soybeans or

com to cause significant yield reduction if

removed before reaching a height of about

6 to 9 inches (Table 5).

This study suggests that the competition

from giant foxtail during the early vegetative

growth stage of soybeans is not nearly as

critical as later when soybeans are in the

reproductive stage of growth flowering,

setting pods, and when beans are filling.

These studies (61-63) support the feasi-

bility of using postemergence herbicides or

other control measures early in the season

to control giant foxtail in corn and soy-

beans. The treatment should provide good
control and be adequately selective to avoid

any adverse effects on the crop.

Table 4. The Effect of Time of Seeding Giant Foxtail on Corn and

Soybean Yields (Three-Year Means)

Giant foxtail seeded

after crop

Corn Soybeans

Same day

3 weeks

6 weeks

9 weeks

1 2 weeks

Weed-free check

bushels per acre

114.9* 27.9*

130.6 37.7

131.7 38.8

130.1 38.9

132.3 38.4

132.2 38.3

The yield was significantly lower than the weed-free check according to Dunnett s test

for comparison of all treatment means with a control at 0.05 probability level.

Source: Knake, E.L.. and F.W. Slife. 1965. Giant foxtail seeded at various times in

com and soybeans. Weeds 13:331.

Table 5. The Effect of Time of Removing Giant Foxtail on Yields

of Corn and Soybeans*

Giant foxtail height

when removed



ontrol

Although giant foxtail is one of the most sig-

nificant weed problems for farmers, control

can be readily achieved through cultural,

mechanical, and chemical methods.

Cultural Control

Noncrop areas. In noncrop areas, such

as roadsides, ditchbanks, and fencerows, a

desirable perennial species such as smooth

bromegrass, tall fescue, or crown vetch can

provide very effective and economical con-

trol of giant foxtail. Because giant foxtail

simply cannot compete with such vigorous,

well-established perennials, it is essentially

nonexistent in these areas. Even a peren-

nial weed such as quackgrass precludes

growth of giant foxtail. The seeds of giant

foxtail may still be present in such areas,

however, and giant foxtail can quickly rein-

vade if the perennial is controlled.

Several soil sterilants and postemergence

treatments such as glyphosate (Roundup)

are available if needed for bare-ground areas

such as parking lots, storage areas, and

driveways.

Cropland. Winter wheat is also very com-

petitive with giant foxtail and provides good
control. But soon after harvest, giant foxtail

can grow rapidly in small-grain stubble and

produce considerable seed. Control can be

achieved through tillage or by spraying with

a suitable herbicide.

Spring-seeded small grain such as oats is

much less competitive with giant foxtail than

winter wheat. However, a good stand of

oats can suppress foxtail. After the small-

grain harvest, foxtail can resume prolific

growth and produce considerable seed.

A good, dense stand of a forage crop

such as alfalfa or clover is also quite com-

petitive with giant foxtail once the forage is

well established. Giant foxtail can, however,

present a problem for new seedings and

thin stands of forage crops (45,100).

In addition to the competitive effect of

crops such as wheat and alfalfa, allelopathic

effects may also be involved in suppressing

growth of giant foxtail (65,74,84).

Mechanical Control

Mowing. Mowing of giant foxtail in small-

grain stubble does not provide effective

control. Clipped plants produce new

growth quickly, and heads, though small,

produce seed quickly (101).

Rotary hoc. The timely use of the rotary

hoe (63,72,89) can provide effective control

of giant foxtail in com and soybeans. The

rotary hoe can be used after seed germina-

tion, before emergence while seedlings are

"in the white," or soon after emergence. It

is important to use the rotary hoe before the

crown roots of giant foxtail help the plant to

become more firmly established.

Row cultivation. Row cultivation is effec-

tive and can provide control when giant

foxtail plants are small enough to smother

from soil thrown into the row. Band appli-

cation of herbicides over the row makes

cultivation easier, but this is not as popular

as it formerly was (58).
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Biological Control

Giant foxtail may not be immune to attack

by insects and diseases. Thus far, however,

there have been very few reports or obser-

vations of significant effect from natural

enemies with the possible exception of

chinch bugs.

Chemical Control

Many herbicides provide control of giant

foxtail (10,57,58,63,64,89). Some herbi-

cides can be applied and incorporated prior

to planting. Other herbicides can be applied

preemergence to the soil surface at planting

time. Some herbicides can be applied either

way. Herbicides are also available for post-

emergence control after the foxtail is up and

growing (7,12,13,33,36,123).

For most of the soil-applied herbicides,

optimum placement is in approximately the

top 2 inches of the soil (57,64,88). The

moisture in the shoot zone, the most critical

site of uptake for some herbicides (Table 6),

enhances uptake by the emerging shoot

(4,22,34,39,57,64,88, 114,118). Surface

applications are effective if followed by ade-

quate rainfall to provide sufficient moisture

for absorption of the herbicide by the

emerging weed seedlings. Incorporation of

the herbicide allows less dependence on

rainfall if the soil is sufficiently moist to mo-

bilize the herbicide so it can be absorbed by
the weed seedlings.

Corn. Control of giant foxtail in com is

possible with the use of thiocarbamates such

as butylate (Sutan) and EPTC (Eradicane)

and chloroacetamides such as alachlor

(Lasso) and metolachlor (Dual). These

herbicides are used in combination with

other herbicides, such as atrazine and cyan-

azine (Bladex), which improve control of

broadleaf weeds.

Table 6. The Effect of Herbicide in Shoot, Root, and Seed Zones on the Dry Weight of Giant

Foxtail Tops

Herbicide in



For postemergence control of giant fox-

tail in corn, some triazines are effective if

applied when giant foxtail is about 1 1/2

inches tall or less. The use of tridiphane

(Tandem) with some triazines has given

improved control. Certain sulfonylurea

herbicides are a more recent development

for postemergence control of grass weeds

in com.

Soybeans. Dinitroaniline herbicides, such

as trifluralin (Treflan) and pendimethalin

(Prowl), provide control of giant foxtail in

soybeans. Chloroacetamides such as

alachlor and metolachlor are also quite ef-

fective. A herbicide for broadleaf weed

control is frequently used in conjunction

with these herbicides. Chloramben

(Amiben) and clomazone (Command) have

provided good control of giant foxtail and

some broadleaf weeds.

Several postemergence herbicides have

been introduced to control grass weeds such

as giant foxtail in soybeans. These herbi-

cides include sethoxydim (Poast), fluazifop-P

(Fusilade), quizalofop (Assure), and fenoxa-

prop (Option).

Forage crops. For establishing alfalfa and

some clovers, soil-applied EPTC (Eptam) or

benefin (Balan) are quite effective for control

of giant foxtail. Some of the relatively new

postemergence herbicides for soybeans,

such as sethoxydim (Poast), fluazifop-P (Fu-

silade), and quizalofop (Assure), also have

potential for some broadleaf forage crops if

registered for this use. Poast has been reg-

istered for use in alfalfa.

Set-aside acres. Once they are well es-

tablished, legumes such as alfalfa and clover

compete well with giant foxtail and provide

effective control. Thus, on cropland set

aside from production as a result of govern-

ment programs, legumes can provide good
cover and effective control in short-term

programs. Perennial grass or a grass-

legume mixture is generally more appropri-

ate for long-term programs; eventually, the

grass will dominate. Some of the herbicides

indicated for forage crops can also control

giant foxtail in set-aside acres.

Noncrop areas. In some stubble fields

and in noncrop areas, glyphosate (Roundup)

can effectively control giant foxtail. Glypho-

sate is applied as a postemergence spray

when giant foxtail is small. Early application

at relatively low rates of the herbicide makes

treatment economical. Glyphosate does not

provide long-term control, and treatment

may need to be repeated. But because

glyphosate can kill existing giant foxtail

plants and prevent regrowth and heading of

the treated plants, it is usually much more

effective than mowing.
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lummary

Giant foxtail is the most significant annual

grass weed species in Illinois and much of

the Midwest. Recent reports from the

People's Republic of China suggest that

giant foxtail may be even more widespread

and intense in the Midwest than in China

where it may have originated.

Thresholds have been established to indi-

cate the degree of com and soybean yield

reductions caused by various intensities of

giant foxtail. These thresholds can be used

to determine the relative economic advan-

tage for use of various control measures in

individual fields with different intensities of

the weed.

Studies of the time of giant foxtail re-

moval indicate some flexibility in timing of

control measures during the first few weeks

of giant foxtail growth. But control should

be achieved sometime during these first few

weeks to avoid yield reductions.

Studies in which giant foxtail was seeded

at various times also suggest emphasis on

early control in the first few weeks of

growth. With adequate crop plant popula-

tions to provide shade and other competi-

tive effects, giant foxtail that emerges in

mid- to late season is not likely to make

sufficient growth to significantly affect

yields.

For most effective control of giant foxtail,

a system should be planned to provide con-

trol on all areas of the farm in corn, soy-

beans, small grain, forages, set-aside acres,

fencerows, and other noncrop areas.

Chemical and nonchemical controls can

be quite effective when used in a comple-

mentary manner. Effective control can be

provided by using clean seed, narrow rows,

and relatively high plant populations to pro-

vide shade and good competition; early

rotary hoeing before crown roots form;

early row cultivation so that soil can be

moved into the row to smother foxtail; soil-

applied herbicides; and postemergence

herbicides. There is little evidence thus far

of much natural control from insects or

diseases for this introduced species.

Most farmers are doing a relatively good

job of controlling giant foxtail in corn and

soybeans. Soil-applied herbicides for con-

trol of grass weeds are currently used on

nearly all com and soybean acreage. Sev-

eral postemergence herbicides are now
available for effective control of grass weeds

in soybeans. Additional herbicides are being

introduced for selective postemergence
control of grass weeds in com.

There is a need for more emphasis on

giant foxtail control in small-grain stubble,

forages (particularly when establishing leg-

umes), set-aside acres, fencerows, and other

noncrop areas.

Infestations of giant foxtail can be con-

trolled well enough to avoid yield reductions.

With good control practices on all areas of a

farm, the intensity of infestations can be

reduced gradually. However, some seed

may remain viable in the soil for many

years, and there is little hope of eliminating

the species completely.
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This bulletin is dedicated to Professor Fred W. Slife, weed science pioneer,

who was one of the first to recognize the significance of giant foxtail in the

Midwest. He studied the biology and life history of giant foxtail, as well as its

impact on crop production, and developed practical control measures.

Professor Slife was an inspiration to others whom he also encouraged to

conduct research on this species.
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