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Abstract:

Early reports from Oregon and Wyoming indicated that fluroxypyr (4-
amino-3, 5-dichloro-6-fluro-2-pyridyloxyacetic acid) has activity on leafy
spurge. Three field studies were conducted near Devil's Tower, in north-
eastern Wyoming, to study the activity of fluroxypyr, alone and in combi-
nation with other herbicides, for the control of leafy spurge.

A first field study was established to compare the efficacy of initial treat-
ments of fluroxypyr, retreated with dicamba (3,6-dichloro-2-
methoxybenzoic acid), 2,4-D LVE ((2,4-dichlorophenoxy) acetic acid),
picloram (4-amino-3,5,6-trichloro-2-pyridinecarboxylic acid), and flu-
roxypyr on the control of leafy spurge. Visual weed control evaluations
prior to retreatment applications, showed the leafy spurge to be in a
stunted condition with very little flowering. Visual weed control evalua-
tions one year after retreatments showed picloram applied late summer at
0.5 Ib ai/a to be the only retreatment that resulted in control, however, this
control (approximately 40%) was inadequate.

A second field study involved the use of picloram and fluroxypyr with and
without surfactant (X-77) to compare the efficacy of these treatments for
the control of leafy spurge. The surfactant, X-77, was not effective in in-
creasing the activity of either picloram or fluroxypyr.

A third field study involved fluroxypyr applied as a tank mix with piclo-
ram, dicamba, and 2,4-D LVE for leafy spurge control. No treatments
were effective in long-term control of leafy spurge.
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Introduction

Leafy spurge is a deep-rooted, herbaceous plant 20 to 100 cm tall. It reproduces by
seeds and numerous root and crown buds (Hanson and Rudd 1933). As seed chambers
ripen they dehisce explosively, throwing the seed up to 4.5 meters from the parent plant
(Bakke 1936). This allows the plant to spread rapidly and form dense infestations of up to
205 shoots per M? (Selleck ef al., 1962). Control is difficult because of an extensive un-
derground root system containing large amounts of carbohydrate reserves (Bakke 1936)
and reproductive buds (Coupland and Alex 1955). It also can tolerate various habitats and
environmental conditions (Selleck et al., 1962).

Leafy spurge has caused scours and weakness in cattle and sheep and may lead to
death (Johnston and Peake 1960, Kingsbury 1964, Muenscher 1940). However, sheep
have also been reported to graze readily on leafy spurge with no apparent harmful effects
(Helgson and Thompson 1938; Landgraf, et al., 1984). Cattle grazing capacity may be
reduced by as much as 75% due to the competitive effect of leafy spurge (Reilly and
Kaufman 1979). Cattle also avoid consumption of leafy spurge and will not eat palatable
forages in areas of high leafy spurge density (Lym and Kirby 1987).

Herbicide research to control leafy spurge in Wyoming began in 1952 with 2,4-D. Pi-
cloram which became available in 1963 has proven to be the most reliable and effective
herbicide for controlling leafy spurge (Vore and Alley 1982). However, long-term herbi-
cide control is either ineffective and/or too expensive (Alley and Messersmith 1985,
Messersmith 1979).

Wyoming has over 46,949 acres infested with leafy spurge with infestations present
in all 23 counties (Hittle 1983). Although it is primarily a problem on noncultivated land,
its presence and control are costly. Wyoming has projected the overall cost of managing
48,619 acres of leafy spurge to be over $10 million (Hittle 1983).

New herbicides must continually be evaluated for activity on leafy spurge in the hope
that a more effective and economical means for control might be discovered. Fluroxypyr
is a readily translocatable non-phenoxy herbicide showing activity to a large spectrum of
broad-leaved plants when applied post-emergence (The Dow Chemical Company). Early
reports from Oregon (Whitson 1985) and Wyoming (Whitson and Ferrell 1988) indicated
that fluroxypyr has activity on leafy spurge. The purpose of this research was to study the
activity of fluroxypyr, alone and in combination with other herbicides, for the control of
leafy spurge.

Materials and methods

Three field studies were conducted near Devil's Tower, in northeastern Wyoming, to
study the activity of fluroxypyr, alone and in combination with other herbicides, for the
long-term control of leafy spurge.

Initial applications of fluroxypyr with retreatments of various herbicides for leafy
spurge control. A first field study was established to compare the efficacy of initial treat-
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ments of fluroxypyr, retreated with dicamba, 2,4-D LVE, picloram, and fluroxypyr on the
control of leafy spurge.

Three areas, each 90 ft by 120 ft, were treated with initial applications of fluroxypyr
at 3/8, 1/2, and 5/8 1b ai/a. After initial treatments were applied, the areas were divided
into plots 9 by 30 ft. with four replications, to which spring and late summer retreatments
were applied. The initial treatments were applied broadcast with a CO, pressurized six-
nozzle knapsack sprayer delivering 30 gpa at 35 psi August 12, 1986 (air temp. 96° F, soil
temp. 0 inch 115°F, 1 inch 93° F, 2 inch 83°F, 4 inch 78° F, relative humidity 27%, wind
south at 5 mph, sky clear). The leafy spurge was 14 inches tall and most of the seed had
been shed 4 weeks earlier. The soil was classified as a silt loam (22% sand, 58% silt, and
20% clay) with 1.8% organic matter and a 6.3 pH. Spring retreatments were applied May
28, 1987 to a dense stand of leafy spurge 8 to 12 inches tall (air temp. 65° F, soil temp. 0
inch 70° F, 1 inch 60°C, 2 inch 60° F, 4 inch 55° F, relative humidity 63%, wind calm, sky
clear). Late summer treatments were applied August 27, 1987 to high-density leafy
spurge 10 to 14 inches tall (air temp. 57° F, soil temp. 0 inch 75° F, 1 inch 70° F, 2 inch
65°F, 4 inch 60° F, relative humidity 77%, wind calm, sky clear).

Picloram and fluroxypyr with and without surfactant for leafy spurge control. A
second field study involved the use of picloram and fluroxypyr with and without surfac-
tant (X-77) to compare the efficacy of these treatments for the control of leafy spurge.

Plots were 10 by 27 ft. with four replications arranged in a randomized complete
block. Treatments were applied broadcast with a CO, pressurized six-nozzle knapsack
sprayer delivering 30 gpa at 35 psi Picloram treatments were applied May 28, 1987 when
leafy spurge was in the full bloom stage and 8 to 12 inches high (air temp. 60° F, soil
temp 0 inch 60° F, 1 inch 55° F, relative humidity 75%, wind west at 5 mph, sky cloudy).
Fluroxypyr treatments were applied July 7, 1987 when leafy spurge plants were setting
seed and 10 to 14 inches high (air temp. 80° F, soil temp. 0 inch 95° F, 1 inch 80° F, 2
inch 75° F, 4 inch 70° F, relative humidity 75%, wind south at 5 mph, sky partly cloudy).
The soil was classified as a silt loam (22% sand, 58% silt, and 20% clay) with 1.8% or-
ganic matter and a 6.3 pH. Infestations were heavy throughout the experimental area.
Visual weed control evaluations were made June 8, 1988.

Fluroxypyr in combination with various herbicides for leafy spurge control. A
third field study involved fluroxypyr applied as a tank mix with picloram, dicamba, and
2,4-D LVE for leafy spurge control.

Plots were 10 by 27 ft. with four replications arranged in a randomized complete
block. The herbicide treatments were applied broadcast with a CO, pressurized six-nozzle
knapsack sprayer delivering 30 gpa at 35 psi May 28, 1987 (air temp. 60° F, soil temp. 0
inch 60° F, 1 inch 55° F, relative humidity 75%, wind west at 5 mph, sky cloudy). The
soil was classified as a silt loam (22% sand, 58% silt, and 20% clay) with 1.8% organic
matter and a 6.3 pH. Leafy spurge was in the full bloom stage and 8 to 12 inches high.
Infestations were heavy throughout the experimental area. Visual weed control evalua-
tions were made June 8, 1988.
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Results and discussion

Initial applications of fluroxypyr with retreatments of various herbicides for
leafy spurge control. Visual weed control evaluations made May 28, 1987, prior to re-
treatment applications, showed the leafy spurge to be in a stunted condition with very lit-
tle flowering. Visual weed control evaluations were also made June 8, 1988 to evaluate
the retreatments. Picloram applied late summer at 0.5 1b ai/a was the only retreatment that
resulted in control, however, this control was inadequate (Table 1).

Table 1. Initial applications of fluroxypyr with retreatments of various herbicides for leafy
spurge control. Crook County, 1988.

Percent shoot control®

Fluroxypyr initial treatment 1b ai/a‘

Retreatment Rate 3/8 1/2 5/8
(Ib ai/a) (%)
(Spring)
dicamba 2.0 0 0 0
2,4-D LVE 2.0 0 0 0
picloram 0.5 0 0 0
fluroxypyr 0.5 0 0 0
check 0.0 0 0 0
(Late summer)
dicamba 2.0 0 0 0
2,4-D LVE 2.0 0 0 0
picloram 0.5 43 40 40
fluroxypyr 0.5 0 0 0
check 0 0 0 0
LSD (0.05) 2 2 6

Spring retreatments applied May 28, 1987. Late summer retreatments applied August 27, 1987.
®Visual evaluations June 8, 1988.
“Initial treatments applied August 12, 1986.

Picloram and fluroxypyr with and without surfactant for leafy spurge control.
The surfactant, X-77, was not effective in increasing the activity of either picloram or flu-
roxypyr (Table 2).

Fluroxypyr in combination with various herbicides for leafy spurge control. No
treatments were effective in controlling leafy spurge (Table 3).

The results of these three studies indicate that fluroxypyr does not provide long-term con-
trol of leafy spurge alone or in combination with other herbicides.
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Table 2. Picloram and fluroxypyr with and without surfactant for leafy spurge control.
Crook County, 1988.

Treatment” Rate Control’
(Ib ai/a) (%)
picloram 0.25 3
picloram + X-77 0.25 6
picloram 0.5 10
picloram + X-77 0.5 8
picloram 0.75 30
picloram + X-77 0.75 38
picloram 1.0 43
picloram + X-77 1.0 28
picloram 1.25 38
picloram + X-77 1.25 43
picloram 1.5 50
picloram + X-77 1.5 58
picloram 1.75 58
picloram + X-77 1.75 51
picloram 2.0 61
picloram + X-77 2.0 56
fluroxypyr 0.125 0
fluroxypyr + X-77 0.125 0
fluroxypyr 0.25 0
fluroxypyr + X-77 0.25 0
fluroxypyr 0.5 0
fluroxypyr + X-77 0.5 0
Check 0 0
LDS (0.05) 23

*Picloram treatments applied May 28, 1987. Fluroxypyr treatments applied July 7, 1987. X-77 applied at 0.25% v/v.
®Visual evaluations June 8, 1988.
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Table 3. Fluroxypyr in combination with various herbicides for leafy spurge control. Crook
County, 1988.

Treatment” Rate Control”
(Ib ai/a) (%)

fluroxypyr + 0.5

picloram 0.25 20
fluroxypyr + 0.5

picloram 0.5 18
fluroxypyr + 0.5

dicamba 1.0 0
fluroxypyr + 0.5

dicamba 2.0 0
fluroxypyr + 0.5

2,4-D LVE 2.0 0
fluroxypyr + 0.5

2,4-D LVE 4.0 0
picloram 0.25 0
picloram 0.5 13
dicamba 1.0 0
dicamba 2.0 0
2,4-D LVE 2.0 0
2,4-D LVE 4.0 0
fluroxypyr 0.5 0
Check 0 0
LSD (0.05) 12

*Treatments applied May 28, 1987.

®Visual evaluations June 8, 1988.
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