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Herbicides on Three Grass Species

stage.

Abstract

Clethodim (Select®), quizalofop (Assure®), fluazifop-p (Fusilade 2000®), and sethoxydim (Poast Plus®) were
studied in 1990 and 1991 to determine the level of control of seedling johnsongrass, barnyardgrass, and
southwestern cupgrass when applied at three different growth stages. Experiments were conducted three
times for johnsongrass and two times for barnyardgrass and southwestern cupgrass. Treatments were ap-
plied at grass heights of 1 to 3, 3 to 6, and 6 to 9 inches. Johnsongrass was controlled 90% or greater
with clethodim, quizalofop, and fluazifop applied at all growth stages. In one experiment, sethoxydim gave
less than 80% control at all johnsongrass stages. Control of southwestern cupgrass at the 1- to 3-inch and
3- to 6-inch stages was 90% or greater with all herbicides except for quizalofop in one experiment and
sethoxydim in another. All herbicides gave less than 70% control at the 6- to 9-inch stage. Barnyardgrass

" control was greater than 90% with all herbicides and stages in one experiment. In a second experiment,
clethodim and quizalofop were the only herbicides resulting in greater than 90% control at the 6- to 9-inch

Introduction

With johnsongrass [Sorghum halepense (L.) Pers.]
found in the United States for more than 200 years,
one would think that its control would have become
effortless. In fact, johnsongrass has been listed as
Mississippi’s first, second, third, and fifth worst weed
in cotton (Gossypium hirsutum L.), sorghum (Sorghum
bicolor (L..) Moench], soybean [Glycine max (L..) Merr.],
and corn (Zea mays L.), respectively (13,15).

Johnsongrass competes with other species by rapid-
ly fixing carbon dioxide as well as producing high
quantities of rhizomes and seeds (4). It has been sug-
gested that johnsongrass may release a biological
substance that interferes with the growth of other
plant species (9). This type of inhibitition, coupled
with competition for nutrients, causes a decrease in
crop yields as well as seed damage of soybeans and
cotton (14, 28). It has been reported that an increased
amount of extraneous material and moisture content
are found in the harvested seeds of soybeans that are
raised in fields heavily infested with johnsongrass
(14). Even diseases, such as the maize virus of field
corn, are linked to the occurrence of johnsongrass in
fields (12).
~ One of the best ways to control johnsongrass is

through use of herbicides either applied alone or in
combination (27). They can be distributed by preplant
foliar, preplant soil incorporated, preemergence, or
postemergence application (2). Some of the more
popular herbicides for johnsongrass control include
quizalofop, fluazifop , clethodim, and sethoxydim (2).
Combinations of postemergence herbicides through
tank mixing have been used in controlling

johnsongrass, but some combinations may actually
reduce efficacy (27). These herbicides are all effective,
as well as highly selective, in controlling johnsongrass
when applied over-the-top (2). Studies have reported

~ the control of johnsongrass to be anywhere from 75%

to 90% using these herbicides (14,28).

However; most selective postemergence herbicides
work best in controlling johnsongrass populations
when applied repeatedly through the growing season
rather than in a single application (27).

Repeated applications, coupled with the site-specific
activity of this group of herbicides, have resulted in
graminicide-resistant johnsongrass (2). Current
recommendations state that applications of these her-
bicides should be made when seedling johnsongrass
is 2 to 10 inches tall depending on the herbicide. Re-
cent reductions in herbicide costs, differences in
growth stage recomendations, and the occurrence of
resistance, necessitated the need for control data at
earlier, more well-defined timings in an effort to ob-
tain consistent control.

Barnyardgrass [Echinochloa crus-galli (L.) Beauv.]
is from Europe and India, but is found in Chinese
drawings that date back to 1590 (8, 11). It is found
in 47 countries and is a serious weed problem in 22.
Barnyardgrass can be found in both temperate and
tropical locations (7). In 1991, it infested 1,766,804
acres, or approximately 20% of all land used in the
United States for cotton and is found in 36 crops
worldwide (18). It is a principal weed of rice and cot-
ton, but it also reduces yields in potatoes (3), corn (6),
sugarbeets, melons, green peas (22) , and snap beans
(21). Barnyardgrass not only depletes the soil of
nitrogen, but is also host to viruses that infect rice
and other crops (8).



Barnyardgrass is a growing problem because of its
ability to germinate and grow at a wide range of
temperatures, with each plant producing anywhere
from 9,700 seeds during the month of August to
15,000 seeds between the months of April, May, and
June (8, 16). Photoperiods for flowering range from
8 to 16 hours. This photoperiod determines the range
of seed dormancy, which can be anywhere from 0 to
48 months. However, there have been reports of seed
being viable after 6 to 8 years (8, 16). If it is allowed
to grow undisturbed for 6, 9, 12, and 25 weeks in the
field, it has been found to decrease cotton yields by
21, 59, 90, and 97%, respectively (10). Competition in
rice reduces yields 25% if there is one plant per square
foot of rice (26). :

Control of barnyardgrass in rice has been with the
use of herbicides such as propanil (Stam®), thioben-
carb (Bolero®), bifenox (Mowdown®), and fenoxaprop
(Whip®). Commonly used postemergence herbicides in
cotton are fluazifop, quizalofop-p (Assure II®), sethox-
ydim, clethodim, and fenoxaprop. One study showed
that tank mixing grass herbicides with imazaquin
(Scepter®) gave better conrol of barnyardgrass than
when applied alone (23, 24, 25). However, sethoxydim
and quizalofop resulted in antagonism when tank
mixed with any broadleaf herbicide (17). Another
study showed fenoxaprop gave 92% control, while
sethoxydim and haloxyfop (Verdict) provided marginal
control (20).

Eriochloa H.B.K. is a group of grasses that contains
about 25 species found in warm and tropic regions of
both hemispheres. Seven of these are found in the
United States, with four being annual and three be-
ing perennial. The annuals are found in marshy areas
as well as along roadsides and on ditch banks. Some
perennials are used as forage grasses in the Great
Plains region (19). Southwestern cupgrass (Eriochloa
gracilis Fourn.) is a tufted annual grass having one
to several stems and standing 85 centimeters tall. It
occurs from southern California eastward to southern
Virginia and southward to Florida (1, 19). To date, lit-
tle information is available on the control of this an-
nual species of cupgrass. Data are provided here to
fill the information gap on this sparsely populated
annual.

The objective of this research was to determine dif-
ferences in growth-stage response of johnsongrass,
barnyardgrass, and southwestern cupgrass to labelled
rates of currently available graminicides.

Materials and Methods

Experiments were conducted in 1990 and 1991 at
the Delta Branch Experiment Station, Stoneville, MS.
Plot size for the experiments was 10 feet by 15 feet and

soil type in the test area was a Bosket very fine san-
dy loam (fine-loamy mixed, thermic Mollic Hapludalf).
The experimental design was a factorial arrangement
of treatments in a randomized complete block with
four replications. There was no fertilization or irriga-
tion applied during the study.

Herbicides were applied with a CO,-pressurized
backpack sprayer calibrated to deliver 20 gallons per
acre with a pressure of approximately 25 psi.
Clethodim was applied as Select at 12.8 oz/A and
quizalofop was applied as Assure at 16 oz/A. Both
fluazifop-p (Fusilade 2000) and sethoxydim (Poast
Plus) were applied at 24 o0z/A. All treatments includ-
ed crop oil concentrate (Agridex®) at 1% v/v.
Treatments, arranged factorially, were applied at
three different growth stages: 1 to 3 inches, 3 to 6 inch-
es, and 6 to 9 inches. Plots were visually rated for per-
cent control at 14 days after treatment on a scale of
0 to 100, where 0 equals no control and 100 equals
complete kill. Johnsongrass was evaluated in one ex-
periment in 1990 and in both in 1991. Barnyardgrass
was evaluated in two experiments in 1991, and
southwestern cupgrass was evaluated in two ex-
periments conducted in 1990. Differences in
treatments across studies prevented combining data
over experiments. Data were analyzed using analysis
of variance. Means were separated using Fisher’s Pro-
tected LSD.

Results and Discussion
Johnsongrass Control

Johnsongrass control with clethodim, quizalofop and
fluazifop was 96% or greater for the 1- to 3-inch and
3- to 6-inch stage in both experiments (Figures 1 and
2). Control was 90% or greater for the 6- to 9-inch
stage. Sethoxydim resulted in 74%, 43%, and 76% con-
trol for the 1- to 3-inch, 3- to 6-inch, and 6- to 9-inch
stage, respectively, in 1990 (Figure 1). However, con-
trol was 100%, 92%, and 89% for these stages in 1991
(Figure 2). Less rainfall after spraying occurred in
1990 than 1991, and possibly decreased control with
sethoxydim. Research shows that low soil moisure con-
ditions decrease the efficacy of sethoxydim (5). There
was 100% control for all herbicides applied at each
growth stage in a third experiment (data not shown).
In the third experiment, applications were made
where soil moisture conditions were near field capaci-
ty and resulted in excellent control of all stages with
all herbicides.

Baryardgrass Control
In 1991, clethodim resulted in 100%, 89%, and 94%
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Figure 1. Johnsongrass control at 14 days after treatment (DAT) with various herbicides applied
at three weed stages.
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Figure 3. Barnyardgrass control at 14 DAT with various herbicides applied to three weed stages.
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control at'the 1- to 3-inch, 3- to 6-inch, and 6- to 9-inch
stage, respectively, in Experiment 1, and greater than
99% control in Experiment 2 (Figures 8 and 4). Con-
Trol was greater than 96% at all stages with quizalofop
in both experiments.

In the first experiment, control was 94%, 72%, and
61% with fluazifop-p at each respective stage (Figure
3). However, control was 100% at the 1- to 3-inch and
3- to 6-inch stage and 90% at the 6- to 9-inch stage
in the second experiment (Figure 4). Sethoxydim
results were similar to fluazifop-p. In the first experi-
ment, sethoxydim resulted in 98%, 78%, and 82% con-
trol (Figure 3) while control was greater than 98% for
all growth stages in the second experiment (Figure
4). Differences in control in each experiment were at-
tributed to varying soil moisture conditions at the
time of application.

Southwestern Cupgrass Control

In 1990, clethodim resulted in 100% control for the
1- to 3-inch and 3- to 6-inch growth stages in the first
experiment, while providing less than 70% control for
the 6- to 9-inch stage (Figure 5). In the second experi-
ment, clethodim results were similar (Figure 6). In
both experiments, quizalofop resulted in greater than
99% control at the 1- to 3-inch stage, up to 92% con-
trol for the 3- to 6-inch stage, and less than 61% con-
trol for the 6- to 9-inch stage (Figures 5 and 6).

Control was greater than 99% at the 1- to 3-inch
stage and was 96% for the 3- to 6-inch stage when
fluazifop-p was applied in each experiment (Figures
5 and 6). Less than 66% was controlled with fluazifiop-
p at the 6- to 9-inch stage for both experiments. Ap-

plication of sethoxydim resulted in greater than 96%.

control at the 1- to 3-inch stage. Control at the 3- to
6-inch stage was 91% in the first experiment but was
lower than 68% in the second experiment. Control
with sethoxydim dropped below 55% at the 6- to 9-inch
stage in both experiments.

Conclusions

For the rates evaluated, clethodim, quizalofop, and
fluazifop-p are recommended for the control of
johnsongrass, barnyardgrass, and southwestern
cupgrass at the 1- to 3-inch and 3- to 6-inch stage. Con-
trol of johnsongrass, barnyardgrass, and southwestern
cupgrass with sethoxydim was best at the 1- to 8-inch
stage only. Sethoxydim at later growth stages resulted
in inconsistent control. Control of southwestern
cupgrass with clethodim and fluazifop was best when
treated before the 6- to 9-inch stage.

10.

11.

12.

13.

14.

15.

16.
17.

18.

19.
20.

21.

Literature Cited

. Anonymous. 1993. Weed identification guide. SWSS.
. Barrentine, WL., C.E. Snipes, and R.J. Smeda. 1992. Herbicide

resistance confirmed in johnsongrass biotypes. Miss Agric. and
For.(\Exp. Stn. Res. Rep. 17:5.

Bayer, G.H. 1965. Studies on the growth, development, and con-
trol of barnyardgrass [Echinochloa crus-galli (I.) Beauv.l. PhD.
thesis, Cornell University, Ithaca, NY.

. Black, CC., TM. Chen, and R. H. Brown. 1969. Biochemical

basis for plant competition. Weed Sci. 17:338-344.

. Boydston, R.A. 1990. Soil water content affects the activity of

four herbicides on green foxtail. Weed Sci. 38:578-582.

. Foy, CL., T Lyons, and SP Carlson. 1962. Controlling

watergrass in corn with preemergence herbicides. Calif. Agric.
16(3):12-14.

Holm, L.G., JV. Panco, J.P. Herberger, and D. L. Plucknett. 1979.
A Geographical Atlas of World Weeds. John Wiley & Sons, New
York.

. Holm, L.G., JV. Pancho, J.P. Herberger, and D. L. Plucknett.

1977. The World’s Worst Weeds. Univ. Press of Hawaii, Honolulu.

. Horowitz, M. 1978. Competition of Cynodon dactylon, Sorghum

halepense, and Cyperus rotundus on cotton and mustard. Exp.
Agric, 9:263-273.

Keeley, P. E., and R. J. Thullen. 1991. Growth and interaction
of barnyardgrass (Echinochloa crus-galli) with cotton
(Gossypium hirsutum). Weed Sci. 39:369-375.

King. L.J. 1966. Weeds of the World. Interscience Publishers,
Inc., New York.

Knoke, J K., R. Louie, R.J. Anderson, and DT. Gordon. 1974.
Distribution of maize dwarf mosaic and aphid vectors in Ohio.
Phytopathology. 64:639-645.

McWhorter, C.G. 1989. History, biclogy, and control of
johnsongrass. Rev. Weed Sci. 4:85-121.

McWhorter, C.G., and J.M. Anderson. 1981. The technical and
economic effect of johnsongrass (Sorghum halepense) control in
soybeans (Glycine max). Weed Sci. 29:245-252.

McWhorter, C.G. 1971. Introduction and spread of johnsongrass
in the United States. Weed Sci. 18:614.

Maun, M.A. and S.C.H. Barret. 1986. The biology of Canadian
weeds. Echinochloa crus-galli (L). Beauv. Can. J. Plant Seci.
66:739-759.

Minton, B. W,, M. E. Kurtz, and D. R. Shaw. 1989. Barnyardgrass
(Echinochloa crus-galli) control with grass and broadleaf weed -
herbicide combinations. Weed Sci. 37:223-227.

Mitich, L. W. 1990. Intriguing world of weeds. Weed Technol.
4:918-920.

Mohlenbrock, R. H. 1972. The Illustrated Flora of Illinois:
Grasses Bromus to Paspalum. pp. 292-3, 296 Southern Illinois
University Press, Carbondale, IL.

Peters, T. J., R. S. Moomaw, and A. R. Martin. 1989. Herbicides
for postemergence control of annual grass weeds in seedling
forage grasses. Weed Sci. 37:375-379.

Rahn, E.M,, R.D. Sweet, J. Vengris, and S. Dunn. 1968. Life
history studies as related to weed control in the northeast. 5.
Barnyardgrass. Agric. Exp. Stn. Univ. Del. Bull. 368;1-46.



22,

23.

24.

25.

Roche, B. F. Jr.,, and T. J. Muzik. 1964. Physiological study of
Echinochloa crus-gali (1..) Beauv. and the response of its biotypes
to sodium 2, 2-dichloropropionate. Agron. J. 56:155-160.

Smith, R.J., Jr. 1981. Herbicide programs for weed control in
rice. USDA AARS-S-8. pp. 52.

Smith, R.J,, jr., WT. Flinchum, and D.C. Seaman, 1977. Weed
control in U. 8. rice production. USDA Agric. Handbook No. 497.
pp 78.

Smith. R.J., Jr. 1970. Molinate for barnyardgrass control in rice.
Weed Sci. 18:467-469.

26. Smith, R.J., Jr. 1968. Weed competition in rice. Weed Sci.

16:252-255.

27. Whitwell, T, G. Wehtje, R.H. Walker, and J.A. McGuire. 1985.

Johnsongrass (Sorghum halepense) control in soybeans (Glycine
max) with postemergence grass herbicides applied alone and
in mixtures. Weed Sci. 33:673-678.

28. Williams, C.S,, and R.M. Hayes. 1984. Johnsongrass (Sorghum

halepense) competition in soybeans (Glycine max). Weed Sci.
32:498-501.



Printed on Recycled Paper

Mention of a trademark or proprietary product does not constitute a guarantee or warranty
of the product by the Mississippi Agricultural and Forestry Experiment Station and does not
“imply its approval to the exclusion of other products that also may be suitable.

Mississippi State University does not discriminate on the basis of race, color, religion, national origin,
sex, age, disability, or veteran status.

In conformity with Title IX of the Education Amendments of 1972 and Sections 503 and 504 of The Rehabilitation Act of 1973, as amended, Section 402 of the Vietnam
Era Veterans Adjustment Assistance Act of 1974, and The Americans with Disabilities Act of 1990, Dr. Joyce B. Giglionl, Assistant to the President for Affirmative Action,
614 Allen Hall, P, O. Drawer 6199, M ppi State, Mi ippl 39762, office telephone number 325-2493, has been designated as the respensible employee to coordi-
nate efforts to carry out responsibilities and make investigation of complaints relating to discrimination. 60206/0.9M




