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Summary
Field experiments were conducted in 1988 -90 to evaluate the efficacy of
nicosulfuron [3- pyridinecarboxamide, 2-(((4,6- dimethoxy- pyrimidin -2-

yl) amino- carbonyl)).aminosulfonyl)) ) -N,N- dimethyl] in quackgrass [Elvtricria

repens (L.) Nevski. AGRRE] control. Nicosulfuron at the lowest rate (70
g ha -1 ai) with X-77 controlled quackgrass better than the same rate applied

without any surfactant 5 weeks after treatment (WAT). Surfactants when
combined with higher rates of nicosulfuron did not improve quackgrass
control. A single application of either 35, 52.5, 70 or 105 g hat
nicosulfuron at the four- to six -leaf stage of quackgrass provided 95%
or better control of quackgrass. A sequential application of 35 g ha -1 of

nicosulfuron, in addition to the 35 g há1 rate applied at the three- to
four -leaf stage did not provide additional quackgrass control. 'Agway
5848 corn (Zea mays L.) was safe to the postemergence application of all
rates of nicosulfuron. Nicosulfuron at all rates tested did not reduce
either silage or grain corn yields compared to the weed -free check.

Introduction
Quackgrass is one of the major perennial weeds infesting many crop lands in
the temperate regions of the world and is listed as one of the ten worst weeds

in the world (6) . Quackgrass causes yield losses in various crops (1, 5, 10).

A light infestation (30% ground cover) of quackgrass reduced silage corn yield

significantly when allowed to compete with corn for 6 weeks (7) . A quackgrass

density of 745 shoots m2 reduced corn yields an average of 37% and significantly

reduced corn height, ear length, ear -fill length, kernels /row, row /ear, and

seed weight (11) . The persistent and vigorous rhizome system of quackgrass

makes control extremely difficult.

There are several herbicides that control quackgrass in dicotyledonous
crops (2, 10). However, herbicides for selective postemergence quackgrass
control in corn are limited.

Nicosulfuron is a new, low rate sulfonylurea herbicide for postemergence

use to selectively control quackgrass (3, 4, 5) and Johnsongrass in corn (8).

Preliminary studies have shown excellent activity of nicosulfuron in
controlling quackgrass in corn (3, 4).

These studies were conducted to: a) determine the influence of surfactant

on the activity of nicosulfuron in quackgrass control, b) compare the
effectiveness of single and split applications of nicosulfuron in quackgrass

control, and c) examine the effects on corn yield.
Materials and methods
General procedures. Experiments were conducted at the University of
Massachusetts Experiment Station, South Deerfield, MA on a Hadley fine sandy
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loam (Typic Udifluvents) containing 3.2% organic matter with a pH of 6.5. The

experimental area was heavily infested with quackgrass. The land was spring

plowed and disked for land preparation. 'Agway 584S' corn was planted in 3

m by 6 in plots on June 5, 1989 at a density of 62,000 plants ha-' in 75 cm rows.

Herbicide treatments were applied with a CO2-pressurized backpack sprayer

calibrated to deliver 189 I/ha at 152 kPa, using 8002 flat fan nozzles.

1988 Experiment. This study was conducted to determine the effects of various

surfactants on the activity of nicosulfuron in controlling quackgrass.

Nicosulfuron was used at 70, 140, 280, and 480 g ha-1 with and without a

surfactant. The non -ionic surfactants examined were APSA -80 (Amway all purpose

adjuvant) and X -77 (alkarylpolyoxyethylene, glycols, free fatty acid

isopropanol) applied at 0.37 L ha' and 0.25% (v /v) , respectively. Treatments

were applied July 1, 1988 at the seven- to 10 -leaf stage of quackgrass. All

growth parameters were evaluated 4, 5, and 9 weeks after treatment (WAT) . This

study was designed as a randomized complete block design with three

replications. Regrowth control of quackgrass was determined 46 WAT by counting

quackgrass shoots per m2.

1989 Experiment. Four rates (35, 52.5, 70, and 105 g ha-1) of nicosulfuron

were evaluated as a single application at the three- to four -leaf stage (June

12) or as split applications applied half rate at the three- to four -leaf stage

(June 12) and the other half at the seven- to 10 -leaf stage (June 26, 1989)

of quackgrass. This experiment was a randomized complete block design with

three replications. Quackgrass control was rated 7 WAT. Control of quackgrass

regrowth was determined 52 WAT by assessing shoots per m2 in each plot.

Corn injury was determined 2 WAT. Quackgrass control ratings were made

using a scale of 0 to 100 where 0 = no control and 100 = complete control.

For grain and silage yields, corn was harvested on October 14, 1989. Grain

yield was adjusted to 15% moisture. Data were subjected to analysis of variance

and means were separated by Duncan's multiple range test at 5% probability

level (9).

Results and discussion
1988 Experiment. Nicosulfuron at the lowest rate (70 g há

1) when applied with

X -77 (0.25 %, v /v) controlled quackgrass better than the same treatment without

X -77 5 and 9 WAT (Table 1) . However, at 4 WAT neither X -77 nor APSA -80 improved

quackgrass control at the 70 g há1 of nicosulfuron. Control of quackgrass

regrowth 46 WAT was significantly greater with nicosulfuron (70 g há1) and

X -77 than the control with nicosulfuron alone at the same rate. Surfactants

neither improved quackgrass control in 1988 nor regrowth control the following

year at rates greater than 70 g hat.

1989 Experiment. A sequential application of nicosulfuron at the 35 g

ha-1 in addition to the 35 g há1 applied at the three- to four -leaf stage did

not improve quackgrass control over the single application of the same rate

(Table 2) . This was evident with all rates of nicosulfuron. A single application

of either 35, 52.5, 70, or 105 g ha -1 of nicosulfuron applied at the four- to

six -leaf stage controlled quackgrass 93% or better 7 WAT. Nicosulfuron at 105

g hat applied in one application or in sequential application controlled

regrowth of quackgrass 84% or better the following year.



84

No corn injury was noted with any of the nicosulfuron treatments (data

not presented) . All nicosulfuron treatments were safe to corn and did not reduce

silage and grain corn yields compared to the weed -free check.

Table 1. Quackgrass control with nicosulfuron as affected by surfactants
in 1988.

Quackgrass control, WAT'
Treatment Rate Surfactant 4 '5 9 46.

(g ha -') ( %)

Nicosulfuron 70 0 57 d 73 d 97 b 33 d
Nicosulfuron 70 X-77 70 bd 85 c 100 a 62 bc
Nicosulfuron 70 APSA-80 55 d 77 d 100 a 40 cd

Nicosulfuron 140 0 72 bcd 87 c 100 a 77 ab
Nicosulfuron 140 X-77 77 abc 93 abc 100 a 85 ab
Nicosulfuron 140 APSA-80 75 abc 90 bc 100 a 93 a

Nicosulfuron 280 0 77 abc 88 c 100 a 94 a
Nicosulfuron 280 X-77 83 ab 93 abc 100 a 99 a
Nicosulfuron 280 APSA-80 63 cd 85 c 100 a 91 a

Nicosulfuron 420 0 72 bcd 87 c -100 a 94 a
Nicosulfuron 420 X-77 90 a 98 ab 100 a 97 a
Nicosulfuron 420 APSA-80 83 ab 98 a 100 a 93 a

'WAT = weeks after treatment

Table 2. Effects of single and split applications of nicosulfuron
treatments on quackgrass control and corn yields in 1989.

Treatment Rate

(g ha-')

Quackgrass control, WAT' Corn yields
7 52 Silage Grain

(1,000's kg ha-')(%)-

Nicosulfuron 35.0 95 a 44 ab 53.47 a 11.10 a
Nicosulfuron 52.5 93 a 22 b 53.42 a 9.92 a
Nicosulfuron 70.0 96 a 55 ab 62.91 a 11.71 a
Nicosulfuron 105.0 98 a 84 a 48.62 a 9.13 a
Nicosulfuron 35.0 98 a 56 ab 60.67 a 11.43 a
plus +

nicosulfuron 35.0
Nicosulfuron 52.5 97 a 87 a 52.12 a 10.52 a
plus +

nicosulfuron 17.5

Nicosulfuron 52.5 94 a 91 a 54.50 a 10.05 a
plus +

nicosulfuron 52.5

Weed -free check 100 a 15 b 48.06 a 9.71 a

'WAT = weeks after treatment
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