Postemergence application of nicosulfuron at 0.5 oz ai to field
corn and johnsongrass at various stages of growth resulted in ex-
cellent control of seedling johnsongrass, left, compared with the
control, right.

Postemergence herbicide controls
johnsongrass, other weeds in field corn

Jack P.Orr o Larry Mitich 0

The new postemergence herbicide
nicosulfuron (Accent) makes
integrated management of
johnsongrass, Sorghum
halepense (L.), in field corn eco-
nomically feasible and environ-
mentally sound. In a study of its
effect on johnsongrass and field
corn in Yolo and Sacramento
counties, nicosulfuron provided
control of johnsongrass at all
growth stages. However, early
treatments resulted in the highest
corn yields.

Ernie Roncoroni

In 1994, 370,000 acres of field corn,
with an economic field value of $185
million, were planted statewide;
220,000 acres were harvested for silage
and 150,000 for grain. Throughout
most of the state, corn growers suffer
economic losses because of competi-
tion from johnsongrass, Sorghum
halepense (L.), which results in grain
corn yield reductions and reduced
feeding value of corn silage. In the San
Joaquin-Sacramento River Delta, con-
trol of johnsongrass has been unsuc-
cessful, especially where crop rotation
is limited to corn and wheat. Our stud-

ies show that control of this species is
now economically feasible and envi-
ronmentally sound using the new
postemergence herbicide nicosulfuron
(Accent), combined with other agro-
nomically sound management practices.
In 1928, johnsongrass seed arrived
in California in shipments of sudan-
grass seed from Texas and Oklahoma.
Eventually it johnsongrass became es-
tablished throughout the state, except
in the Imperial Valley where it was de-
clared a noxious weed and eradicated.
In the Delta, johnsongrass is the
most limiting factor in the production
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Fig. 1. Corn treatment stage 4-5 leaf, 6-8 inches tall.

of corn grown for grain and silage,
with severe competition from both
seedling and rhizomatous johnson-
grass. [t also serves as a host for the
debilitating sugarcane mosaic virus,
which is often transmitted by aphids
from johnsongrass to corn.

The present integrated manage-
ment system for johnsongrass control
includes flooding wheat stubble in late
summer; applying preplant incorpo-
rated herbicides; making fall and
spring applications of glyphosate to
control johnsongrass on ditch banks,
set aside acres, and fields scheduled
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for planting cultivation where soil is
thrown to the corn row; and crop rota-
tion. Some growers use all or most of
these methods, while others practice a
more limited management system. Re-
gardless of the methods used, johnson-
grass control is marginal at best.

The extensive water network in the
Delta facilitates the spread of johnson-
grass seeds. Johnsongrass grows on
ditch banks and drops seeds into the
water so that they disperse to become
established on other ditch banks and
eventually in new fields. The reservoir
of seeds and rhizomes in some fields is

LSD: 2,557 Ib

7,000 |

Application date: 5/21/92 5/27/92

Corn height: 10-12" 14"

6/2/92 6/9/92 Control
18-20" 42-48"

Fig. 2. Effects of time of postemergence nicosulfuron application on corn yield,

1992,
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so great that even when johnsongrass
is controlled on the ditch banks, an ex-
tensive population still remains in the
fields. Although growers attempt to
control the species on the ditch banks
with an annual glyphosate applica-
tion, a new flush of seedlings soon
takes over and rhizomes often
resprout. Growers are reluctant to use
preplant incorporated herbicides be-
cause of the high energy requirement
of double disking, which also causes
loss of soil moisture and loss of soil
due to wind erosion.

In Yolo and Sacramento counties,
nicosulfuron was found to give out-
standing control of seedling and rhi-
zomatous johnsongrass and barnyard-
grass with excellent tolerance by corn
when applied as a postemergence
treatment at 0.5 oz active ingredient
(ai) per acre (0.0125 Ib ai/ac). Excellent
control of broadleaf species was also
obtained when nicosulfuron was com-
bined with metribuzin and
bromoxynil.

Corn grown for grain

We established three studies to
measure the effects of nicosulfuron as
a postemergence herbicide for control
of johnsongrass and other weed spe-
cies. A stage-of-growth study was con-
ducted on Tyler Island in the Delta on
an Egbert muck soil to determine the
effect of nicosulfuron on johnsongrass
at 0.5 oz ai per acre when applied at
four growth stages 1 week apart. Plots
were randomized, complete block,
four rows by 20 feet, with four replica-
tions. The first treatment was made
when the corn was 1 (two-leaf), 2, 3
and 4 feet (seven-leaf) tall (table 1).

We conducted a second yield plant-
back study in Natomas on a sandy
loam soil to determine the effect of
nicosulfuron applied at 0.5 and 1.0 oz
ai/ac on the various weed species,
corn yield, crop tolerance and follow-
ing rotational crops. Application was
made on June 16, 1992, to Asgrow 125
corn in the five-leaf stage. Plots were
randomized, complete block, 12 rows
by 50 feet, with three replications. In
October 1992 the corn was hand har-
vested, followed by a minimum till
operation. Yolo wheat was planted in



December 1992. Stand and vigor rat-
ings were taken on the wheat in March
1993. The field was disked, new beds
were formed, and in August 1993, 12.5
months after the nicosulfuron treat-
ments, we planted two rows each of
six rotational crops: dry beans, alfalfa,
tomatoes, safflower, cantaloupes and
sugar beets. One month after planting,
we took stand counts and vigor mea-
surements. Plant biomass was mea-
sured 85 days after planting.

In 1992 and 1993 we conducted a
postemergence study on the Agro-
nomy Farm at UC Davis on a Yolo
loam soil. Comparisons were made of
nicosulfuron and the broadleaf herbi-
cides metribuzin, bromoxynil, 2,4-D,
dicamba and combinations of nico-
sulfuron and the broadleaf herbicides.
Visual ratings of control were made on
purslane, barnyardgrass and velvet-
leaf, and tolerance ratings were made
on the stand, vigor and phytotoxicity
to the field corn. In October of each year
the trials were hand harvested for yield.

In the postemergence experiments,
applications were made over the top
of the corn and weeds with a CO,
backpack sprayer in 30 gallons of wa-
ter per acre, with four replications in a
randomized complete block design.
Plots were four rows by 20 feet. The
center two rows were hand harvested.
The plantback and UC Davis studies
were furrow irrigated; the Tyler Island
Delta study was irrigated by spud
ditches. The surfactants X-77 and Sunit
were added to the nicosulfuron treat-
ments at 0.25%, as noted in tables 1
and 2.

Results of field experiments

Stage of growth. Postemergence
application at 0.5 oz ai nicosulfuron to
field corn and johnsongrass at various
stages of growth resulted in excellent
control of seedling johnsongrass in all
treatments (late May and early June,
table 1). Applications to johnsongrass
10 to 20 inches tall, at the first three
growth stages, resulted in 100% con-
trol. Application to johnsongrass 43 to
48 inches tall, at the fourth growth
stage, gave 91% control. Elimination of
early johnsongrass competition in
four- to five-leaf corn resulted in a sig-

nificantly increased yield of 10,358
pounds per acre (Ib/ac), 2,358 Ib/ac
more than the control (fig. 1). When
nicosulfuron was applied to corn in
the five- and six-leaf stage and
johnsongrass 20 to 48 inches in height,
yields were 8,400 and 8,300 Ib/ac, re-
spectively (fig. 2). These latter treat-
ments were comparable to the control
yield of 8,000 Ib/ac.

Rotational nicosulfuron
plantback study. In June 1992, nico-
sulfuron was applied postemergence
at 0.5 and 1.0 oz ai/ac to field corn in
the five-leaf stage. The weed spectrum
consisted of seedling johnsongrass,
purslane, redroot pigweed, jimson-
weed, mustard and malva. Weed con-
trol was excellent at both rates for all
species (table 2). There was no corn

TABLE 1. 1992 nicosulfuron postemergence time-of-application study

Weed control
Johnsongrass seedling
Dates of Corn*
application height Herbicidet Rate 6/9 6/23 101
inches oz al/ac

5/21/92 10-12 nicosulfuron 0.5 9.9 9.9 10.0
5/27/92 14 nicosulfuron 0.5 9.9 99 10.0
6/2/92 18-20 nicosulfuron 0.5 99 9.9 10.0
6/9/92 42-48 nicosulfuron 0.5 9.9 9.9 9.1

nontreated - 0.0 0.0 0.0

*There was no corn stand reduction, corn vigor reduction, or corn phytotoxicity.

tSurfactant X-77 0.25% added to each treatment.

$Weed control rating: 0 = no control; 10 = complete control.

TABLE 2. 1992 resuits of Natomas nicosulfuron postemergence
field corn plantback study—initial application

Weed controlt
Johnson-

Common grass Redroot Jimson-

purslane seedling pigweed weed Mustard Malva
Herbicide and Cornt
formulation® Rate  6/22 10/14 6/22 6/22 6/22 6/22 6/22 yield

oz ailac Ib/ac

Nicosulfuron 78W 05 5.0 10.0 10.0 10.0 9.0 10.0 97 7725a§
Nicosulfuron 75W 1.0 6.0 100 10.0 10.0 9.0 10.0 9.3 6,616b
Control - 00 00 0.0 0.0 0.0 0.0 0.0 5000¢

*Applied June 16, 1992, Surfactant X-77 0.25% added to each treatment.

tWeed control rating: 0 = no control; 10 = complete control.

tEvaluated October 10, 1992. There was no corn stand reduction, corn vigor reduction or com phytotoxicity.
§Least significant difference: 617 Ib. Duncan's multiple range test.

TABLE 3. Effects of nicosulfuron on weeds and plantback wheat, March 13, 1993

Weed controlt Wheat$
Herbicide and
formulation* Rate Radish Fiddleneck Stand Vigor
oz ai/ac
Nicosulfuron 75W 0.5 6.0 8.0 9.0 6.3
Nicosulfuron 75W 1.0 B.8 9.5 8.0 57
Control - 0.0 0.0 9.7 9.0

*Applied on June 16, 1992 with 0.25% X-77 surfactant added to each treatment.
tWeed control rating: 0 = no control; 10 = complete control
$Wheat planted December 1992. Crop injury rating: 1 = 90% reduction; 10 = no reduction
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Fig. 3. Postemergence nicosulfuron johnsongrass control, 1989.

stand or vigor reduction and no phy-
totoxicity with either nicosulfuron
rate. However, the corn yield in-
creased significantly, from 5,000 1Ib/ac
for the control (cultivated) to 6,600 1b/
ac at 1.0 oz ai/ac and to 7,700 Ib/ac at
0.5 oz ai/ac. The following spring and
summer, in March and August of
1993, wild radish, coast fiddleneck,
common purslane, redroot pigweed
and jimsonweed were still being con-
trolled from the previous year’s appli-
cation of nicosulfuron (table 3).
Plantback rotational crops. Stand
and vigor of Yolo wheat planted in
December 1992 were reduced at both
application rates. The 0.5 oz ai/ac rate

slightly reduced the stand and signifi-
cantly reduced the vigor by 27%, while
the 1.0 oz ai/ac rate reduced the stand
by 17% and the vigor by 32% (table 3).

In the multicrop plantback study
planted on July 5, 1993, the early vigor
of beans was reduced at the 1.0 oz ai/ac
rate of nicosulfuron (table 4). Tomato
and cantaloupe early vigor was reduced
at the 0.5 and 1.0 oz ai/ac rate. On Sep-
tember 15 the vigor of all six crops was
equal to the control and only the tomato
stand was reduced. However, this find-
ing was not reflected in the vegetative
yield. The crop vegetative weights for
the 1.0 oz ai/ac treatment were higher
than for the control (table 4).

Corn vigor rating:

Nicosulfuron Ib ai / acre
1 = 90% vigor reduction
10 = no vigor reduction

Fig. 4. Effect of postemergence nicosulfuron on corn vigor, 1989.

UC Davis field studies. In the 1992
study (table 5), excellent control (89 to
100%) was obtained on common
purslane, barnyardgrass and velvet-
leaf using the combinations of 2.0 oz ai
metribuzin + 0.5 oz ai nicosulfuron +
0.25% Sunit; and 0.37 1b. ai bromoxynil
+ 0.5 oz ai nicosulfuron + 0.25% Sunit.
These treatments resulted in the high-
est corn yields: 11,500 pounds per acre
for the metribuzin + nicosulfuron and
10,675 pounds per acre for the bro-
moxynil + nicosulfuron combination.
Dicamba, 2,4-D and metribuzin gave
excellent control of velvetleaf and
common purslane. Yields were signifi-
cantly reduced from lack of barnyard-

TABLE 4. Effects of nicosulfuron in multicrop plantback study, 1993

Nontreated control Nicosulfuron 0.5 oz ailac Nicosulfuron 1.0 oz ailac
Stand Vigor Yield* Stand Vigor Yield* Stand Vigor Yield*

Plants tons/ Plants tons/  Plants tons/

/3ftt  Ratingt Heightt Ratingt ac /3ftt  Ratingt Heightt Ratingt ac /3 ftt Ratingt Heightt Ratingt ac
Crop

...... inches
Safflower 32.3 9.7 8.6 9.5 14.4 40.2 10.0 8.6 9.7 344 51.2 8.2 10.8 9.0 16.9
Beans 7.7 9.0 1.5 85 4.0 11.0 8.0 11.5 8.0 4.2 B.7 8.2 115 9.7 5.5
Allalfa 60.0 10.0 1.4 10.0 6.7 50.2 9.7 11.4 9.0 6.2 46.8 10.0 12.2 10.0 7.9
Tomatoes 29.0 10.0 7.5 10.0 46.7 29.0 8.3 75 9.3 58.3 29.5 10.0 71 10.0 594
Cantaloupes 14.0 10.0 10.8 10.0 30.1 14.5 10.0 10.8 10.0 275 13.3 10.0 10.4 100 288
Sugar beets 9.2 9.5 6.5 10.0 4.7 12.3 74 6.5 10.0 69.2 10.5 7.2 59 100 75.0
Weed control rating on July 20, 1993§

Weeds
Purslane 0 5.0 6.0
Redroot Pigweed 0 10.0 10.0
Jimsonweed 0 9.0 9.0

"Yield recorded September 30, 1993

tPlants per 3 feet and height recorded August 4, 1993.

}Rating made on September 15, 1993. Crop injury rating: 1 = 90% reduction; 10 = no reduction
§Weed control rating: 0 = no control; 10 = complete control
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grass control with dicamba, 2,4-D,
metribuzin and bromoxynil.

In the 1993 study (table 6), the best
control of barnyardgrass, velvetleaf
and common purslane was obtained
with nicosulfuron + Sunit; nico-
sulfuron + bromoxynil + Sunit; and
nicosulfuron + metribuzin + Sunit.
These treatments also resulted in the
highest yields. However, there was no
significant difference between yields.
As in the 1992 study, wherever there
was significant barnyardgrass compe-
tition, yields were lower than where
control was 89% or better.

Conclusions

Competition from johnsongrass and
barnyardgrass causes significant eco-
nomic yield losses in field corn. Elimi-
nation of johnsongrass at the early
growth stages of the corn is crucial to
increasing the yield by 1 ton per acre
{fig. 2). However, excellent control of
seedling and rhizome johnsongrass
along with excellent corn tolerance can
be obtained through an integrated
weed management system that in-
cludes rotation, summer flooding of
wheat stubble, glyphosate for
johnsongrass control along ditch
banks and set aside areas, cultivation,
preplant incorporated herbicides, and
the new postemergence herbicide
nicosulfuron (figs. 3 and 4). Excellent
broad-spectrum weed control can be
obtained by combining nicosulfuron
with the broadleaf herbicides
metribuzin, bromoxynil, 2,4-D and
dicamba.

The effect of controlling
johnsongrass amounts to a yield in-
crease of 1 ton per acre. Economically,
when corn sells for $100 per ton, this
means an extra $10 million for every
100,000 acres treated.

J.P. Orr is County Director and Weed Sci-
ence Advisor, UC Cooperative Extension,
Sacramento County; L. Mitich is Exten-
sion Specialist in Weed Control in Wheat,
Dry Beans and Corn, Agricultural
Botany, UC Davis; and E. Roncoroni is
Research and Instructional Support, Agri-
cultural Botany, UC Davis.

The authors would like to thank
Marsha Campbell for her contribution to
the introduction.

TABLE 5. Effects of postemergence herbicides on weed control and

field corn yields at UC Davis, 1992

Weed control* Cornt
Common
Herbicides Rate} Purslane  Barnyardgrass Velvetleaf Yield
a.i/ac Ib/ac
Metribuzin 2.0 0z — - —_ —_—

+ nicosulfuron 0.5 0z — — -_ —_—

+ Sunit 1.5 pt 10.0 B9 9.8 11,500 a§
Metribuzin 2.5 0z — — — —

+ nicosulfuron 0.5 0z e — = =

+ Sunit 1.5 pt 10.0 6.9 9.1 10,775 ab
Bromoxynil 0.37 Ib —_ —_ —_

+ nicosulfuron 050z - -t = .

+ Sunit 1.5 pt 8.7 10.0 9.9 10,675 ab
Metribuzin 2.00z —_ —_ - —_

+ nicosulfuron 0.50z — — - —

+ Sunit 1.5 pt 9.5 6.5 9.1 9,750 abc
2,4-D 0.47 Ib 9.4 0.0 9.9 9,725 abe
Metribuzin 250z —_— — B _—

+ bromoxynil 0.37 Ib 10.0 1.3 9.8 9,175 bed
Metribuzin 200z 9.7 0.0 9.8 8,000 cde
Dicamba 0.50 Ib 10.0 0.0 9.9 7,975 cde
Metribuzin 3.00z 9.5 0.0 9.3 7.875 cde
Bromoxynil 0.37 Ib 23 1.3 8.9 7,725 cde
Metribuzin 250z 9.9 0.0 B.8 7,150 de
Control - 0.0 0.0 0.0 6.725e

*Weed control rating: 0 = no control; 10 = complete control. Evaluated July 27, 1992.
tHarvested October 1992. There was no corn stand reduction, corn vigor reduction, or corn phytotoxicity.
$Applied July 2, 1992.
§Least significant difference: 1,887 Ib. Duncan’s multiple range test,

TABLE 6. Effects of postemergence herbicides on weed control and
field corn yields at UC Davis, 1993

Weed control* Cornt
Herbicides and Common  Redroot Barnyard- Phyto-
Formulation Ratet Purslane Pigweed Velvetieaf grass toxicity§  Yieldy
a.i/ac Ib/ac

2,4-D 3.8EC 0.51b 10.0 10.0 5.8 0.0 0.0 13,188
Metribuzin 75DF 200z

+ Nicosulfuron 75SWG 0.5 0z

+ Sunit 0.25% 10.0 10.0 9.5 9.0 1.5 12,674
Nicosulfuron 75SWG 0.50z

+ Sunit 0.25% 10.0 10.0 85 9.0 0.3 12,246
Metribuzin 75DF 200z

+ Sunit 0.25% 10.0 10.0 10.0 7.0 0.3 11,554
Bromoxynil gel 4EC 0.38 b 9.3 10.0 10.0 53 2.0 11,280
Nicosulfuron 75WG 0.50z

+ Bromoxynil gel 4EC  0.38 Ib

+ Sunit 0.25% 10.0 10.0 10.0 9.3 2.7 11,208
Bromoxynil 2E 0.38 Ib 10.0 10.0 10.0 7.0 3.0 11,156
EXP 31013 B 5.7EC 0.51b 10.0 10.0 9.3 0.0 0.0 10,721
Metribuzin 2E 250z

+ Sunit 0.25% 10.0 10.0 10.0 4.5 1.0 9,916
"2,4-D" 2.8EC 0.51b 10.0 10.0 75 0.0 0.0 9,436
Metribuzin 75DF 250z 10.0 10.0 10.0 0.0 1.5 9,288
Metribuzin 75DF 200z 10.0 10.0 8.8 0.0 0.0 8,903
Control — 0.0 0.0 0.0 0.0 0.0 8,213
Metribuzin 75DF 3.00z 10.0 10.0 10.0 0.0 0.5 7,790
Metribuzin 75DF 200z

+ Bromoxynil gel 4EC  0.38 Ib 10.0 10.0 10.0 8.7 2.0 7.778

*Weed control rating: 0 = no control; 10 = complete control. Evaluated July 13, 1993.

Mo corn stand reduction or corn vigor reduction.
fTreatments applied June 1993.
§Crop injury rating: 0 = no crop injury; 5 = severe crop injury
fINo significant difference. Yield evaluated November 1993.
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