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ABSTRACT
Field studies were conducted during 2011 and

2012 in the Texas peanut production regions to
evaluate encapsulated acetochlor for weed control
and cultivar response. Acetochlor alone applied
preemergence (PRE) controlled horse purslane,
Palmer amaranth, smellmelon, and Texas millet as
well as flumioxazin or S-metolachlor. The addi-
tion of pendimethalin to either acetochlor, flu-
mioxazin, or S-metolachlor did improve weed
control in some instances. In another study
comparing the three above mentioned herbicides
alone or followed by lactofen postemergence
(POST), the addition of lactofen to acetochlor,
flumioxazin, or S-metolachlor improved control
of smellmelon and Palmer amaranth in some
instances but did not affect horse purslane
control. In a tolerance study to evaluate potential
differences in variety response to acetochlor at
1.26 (1X) and 2.52 kg ai/ha (2X) applied preplant
incorporated (PPI), PRE, early postemergence
(EPOST), or POST, peanut yield or grade was not
affected by either rate of acetochlor or application
timing.

Key Words: Amaranthus palmeri L., Cu-
cumis melo L., Proboscidea louisianica L.,
Trianthema portulacastrum L., Urochloa tex-
ana (Buckl.), groundnut, yield, grade.

Peanut (Arachis hypogaea L.) has several unique
features that contribute to challenging weed man-
agement. Peanut cultivars grown in the United States
require a long growing season (140 to 160 d),
depending on cultivar and geographical region
[Henning et al., 1982; Wilcut et al., 1995]. Peanut
also has a prostrate growth habit, a relatively shallow
canopy, and is slow to shade inter-rows allowing
weeds to be more competitive [Walker et al., 1989;
Wilcut et al., 1995). Consequently, herbicides applied
at planting may not provide season-long control and
mid-to-late season weed emergence can occur.
Additionally, peanut fruit develops underground

on pegs originating from branches that grow
along the soil surface. This prostrate growth habit
and pattern of fruit development restricts cultiva-
tion to an early-season control option [Wilcut et
al., 1995; Brecke and Colvin, 1991). With con-
ventional row spacing (91 to 102 cm), complete
ground cover may not be attained until 8 to 10 wk
after planting. In some areas of the United States
peanut growing region, complete canopy closure
may never occur.

Weeds compete with peanut for sunlight, mois-
ture, and nutrients and may reduce harvesting
efficiency. Weeds are particularly troublesome dur-
ing digging and inverting procedures (Young et al.,
1982). Weed biomass slows field-drying of peanut
vines and pods and increases the likelihood of
exposure to rainfall, which may increase harvesting
losses (Wilcut et al., 1995; Young et al., 1982). The
fibrous root system of annual grasses is extremely
difficult to separate from peanut (Wilcut et al., 1994).

Acetochlor is a chloroacetanilide herbicide and
the mode of action is elongase inhibition and
inhibition of geranylgeranyl pyrophosphate (GGPP)
cyclization enzymes, which is part of the gibberellin
biosynthetic pathway (Arregui et al., 2010) and
controls weeds by inhibiting growth of seedling
shoots (Ross and Childs, 1996). Acetochlor controls
a broad spectrum of weeds in corn (Zea mays L.),
cotton (Gossypium hirsutum L.), soybean (Glycine
max L.), and various other crops (Anonymous,
2012; 2014b). Steckel et al. (2002) reported in-
consistent control of common waterhemp (Amar-
anthus rudis L.) in corn with chloroacetamide
herbicides. However, they also reported that encap-
sulated acetochlor formulations controlled common
waterhemp at least 85% regardless of application
method when evaluated 56 d after planting. Armel
et al. (2003) reported that tank mixes of mesotrione
plus acetochlor controlled smooth pigweed (Amar-
anthus hybridus L.) and giant foxtail (Setaria faberi
Herrm.), but did not adequately control common
ragweed (Ambrosia artemisiifolia L.), common
lambsquarters (Chenopodium album L.), or mor-
ningglory species (Ipomoea spp.). Geier et al. (2009)
found that acetochlor, in combination with atrazine,
controlled large crabgrass [Digitaria sanguinalis (L.)
Scop.] in grain sorghum [Sorghum bicolor (L.)
Moench.] 55 to 76% in one yr but 94% or greater
in two other yrs. However, shattercane [Sorghum
bicolor (L.) Moench.] was controlled less than 20%.
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Parker et al. (2005) compared acetochlor as an
emulsifiable concentrate (EC) with two encapsu-
lated formulations, capsule suspension (CS) and
microencapsulated (ME). The CS formulation
controlled giant foxtail 62 to 74% while the EC
and ME formulations controlled 43 to 46%, 180
d after application. The encapsulated formulation of
acetochlor (WarrantH) (Anonymous, 2010) is now
commercially available and provides greater crop
safety in several crops, including soybean and was
designed to give PRE and postemergence (POST)
weed control in acetolactate synthase (ALS) and
glyphosate resistant weeds (Anonymous, 2010;
2014b). The encapsulated formulation requires
limited moisture for activation (Anonymous,
2010), helps minimize crop injury, and also can
extend weed control for up to 40 d (Anonymous,
2010; 2014b). Acetochlor recently received approval
from the Environmental Protection Agency for use
on peanut in the U. S. (Anonymous, 2014b).

The objectives of this research were: 1) to
evaluate and compare weed efficacy of the new
encapsulated acetochlor with flumioxazin, S-meto-
lachlor, and pendimethalin alone or acetochlor in
combination with pendimethalin or followed by
POST applications of lactofen, and 2) to evaluate
peanut cultivar response to the encapsulated
acetochlor when applied at different rates and
timings.

Materials and Methods
Studies were conducted during 2011 and 2012 at

Texas A&M AgriLife Research site near Yoakum
in south-central Texas (29.276o N, 97.123o W) and
at the Texas A&M AgriLife Research and Exten-
sion Center at Halfway (34.188o N, 101.952o W) in
the Texas High Plains. Soil at the Yoakum site was
a Tremona loamy fine sand (thermic Aquic Arenic
Palenstalf) with less than 1% organic matter and
pH 7.2, while the soil at Halfway was a Pullman
clay loam (fine, mixed, thermic Torrertic Paleus-
toll) with less than 1% organic matter and pH 7.7.
Weed Efficacy Studies.

For the first weed efficacy study (Study 1),
experimental design was a randomized complete
block with 3 replications at Yoakum and 3 or 4
replications at the Halfway location. Plot dimensions
at Yoakum were two rows (spaced 97 cm apart) by
7.9 m long and four rows (spaced 102 cm apart) by
9.5 m long at Halfway. Experimental sites contained
natural infestations of devil’s-claw (at Halfway,
densities of 2 to 3 plants/m2), horse purslane (at
Yoakum, densities were 5 to 7 plants/m2), Palmer
amaranth (densities at Yoakum were 1 to 2 plants/m2

while at Halfway populations were greater than 2
plants/m2), smellmelon (at Yoakum, denisities of 4 to
6 plants/m2), and Texas millet (at Yoakum, densities
of 2 to 4 plants/m2).

Herbicide treatments included acetochlor, flu-
mioxazin, pendimethalin, or S-metolachlor alone
at 1.28, 0.11, 1.06, or 1.46 kg ai/ha, respectively,
applied preemergence (PRE). Pendimethalin plus
flumioxazin, pendimethalin plus S-metolachlor,
and pendimethalin plus acetochlor were applied
PRE in combination at the above mentioned rates.
Pendimethalin applied PRE was followed by post-
emergence (POST) applications of either imazapic
alone at 0.07 kg ai/ha, lactofen alone at 0.22 kg ai/
ha, lactofen plus S-metolachlor or lactofen plus
acetochlor at the above mentioned rates. Post-
emergence applications of imazapic, lactofen,
lactofen plus S-metolachlor, or lactofen plus
acetochlor included a crop oil concentrate (Agri-
dex, Helena Chemical Co., Memphis, TN 38119) at
1% (v/v) at both locations. The pendimethalin
followed by imazapic treatment was included
because it is a commercial standard in many peanut
growing areas of the state (Grichar 2007; 2008). An
non-treated check was also included at both
locations. Peanut yield was taken at the Halfway
location but not Yoakum due to high weed density
which made digging difficult (Buchanan et al.,
1982).

For the second weed efficacy study (Study 2),
conducted at Yoakum and Halfway, the experi-
mental design was a factorial arrangement with
a randomized complete block design and herbicide
treatments were replicated 3 times. Treatments
consisted of a factorial arrangement of PRE
herbicide treatments (acetochlor at 1.26 kg/ha,
flumioxazin at 0.11 kg/ha, and S-metochlor at
1.46 kg/ha) and POST herbicide (no POST
herbicide or lactofen at 0.22 kg/ha). Lactofen
treatments included a crop oil concentrate (Agri-
dex, Helena Chemical Co., Memphis, TN 38119) at
1% (v/v) at both locations. A non-treated check
was included at both locations. Row configurations
and weed populations were similar to those
mentioned in Study 1. Peanut yield was not
collected at either location due to difficulty of
digging plots with high weed populations as
mentioned earlier (Buchanan et al., 1982).

Preemergence herbicides were applied within 24
h after peanut planting. Rainfall or irrigation
followed within 7 to 14 d to activate PRE
herbicides. Postemergence herbicides were applied
3 to 4 wks after planting at Yoakum or 6 to 8 wks
after planting at Halfway and were applied when
devil’s-claw, Palmer amaranth, Texas millet, or
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horse purslane were less than 42 cm in height while
smellmelon was less than 30 cm in length.
Peanut Tolerance Studies.

In the peanut tolerance studies (Study 3), plots
were kept weed-free using a combination of hand
hoeing or POST herbicides which did not impact
crop growth and development. Clethodim at 0.11
kg ai/ha, lactofen at 0.22 kg/ha, or 2,4-DB at 0.28
kg ae/ha were applied with a crop oil concentrate
(Agridex) to control annual grasses and broadleaf
weeds, respectively.

Field studies were conducted at Yoakum in 2011
and 2012 and at Halfway in 2012. At Yoakum,
three runner market type cultivars were evaluated,
‘Tamrun OL01’ (Simpson et al., 2003b) was
planted both years while ‘Tamrun OL07’ (Baring
et al., 2006) was planted in 2011 and ‘McCloud’
(Anonymous, 2014a; Beasley and Baldwin, 2009)
was planted in 2012. At Halfway, the Spanish
market type, ‘OLin’ (Simpson et al., 2003a) peanut
was planted in 2012. Herbicide treatments con-
sisted of a factorial arrangement of herbicide
treatments (acetochlor at 1.26 and 2.52 kg/ha,
S-metochlor at 1.46 kg/ha) and application timings
[preplant incorporated (PPI), PRE, early post-
emergence (EPOST), and POST].
Variables for All Studies.

Herbicides were applied in water using a CO2-
pressurized backpack sprayer with TeeJetH 11002
DG (Spraying Systems Company, P.O. Box 7900,
North Avenue, Wheaton, IL 60188) nozzles cali-
brated to deliver 190 L/ha at 180 kPa at Yoakum
and TurboTeeH 11002 nozzles in 2011 and
TurboTeeH 11003 calibrated to deliver 190 L/ha
in 2011 or 140 L/ha in 2012 at 207 kPa at Halfway.

At Yoakum, PPI herbicides were incorporated
immediately after application with a power-driven
rotary tiller to a depth of approximately 6 cm while
at the Halfway location herbicides were incorpo-
rated with a field cultivator, set to a depth of
approximately 6 cm. Preemergence herbicides were
applied within 24 h after peanut planting. Rainfall
or irrigation followed within 7 to 14 d to activate
PRE herbicides. Early POST herbicides were
applied approximately 3 wks after peanut planting
at Yoakum and 8 wks after planting at Halfway.

Peanut were planted at Yoakum using a Mono-
semH vacuum planter calibrated to plant 170,000
seed/ha while at Halfway a John DeereH JD 1700
Series MaxEmerge 4-row planter calibrated to
plant 160,000 (2011) to 210,000 (2012) seed/ha
was used. Planting depth was approximately 4 to 5
cm at both locations.

Weed control or peanut injury was estimated
visually using a scale of 0 (no weed control or
peanut injury) to 100 (complete weed control or

plant death) (Frans et al., 1986). Weed control
ratings were taken 28 to 150 d after peanut were
planted depending on location while peanut injury
(chlorosis/stunting) was rated 14 to 28 d after PRE
herbicide application or 5 to 7 d after POST
herbicide application.

Peanut yields were obtained by inverting each
plot separately, air-drying in the field for 4 to 7 d,
and harvesting peanut pods from each plot with
a combine. Weights were recorded after soil and
trash were removed from plot samples. Grade
samples were determined using screens specified in
USDA grading procedures (USDA, 1998).

Visual estimates of weed control and peanut
injury were arcsine square root transformed prior
to analysis of variance, but are expressed in their
original form for clarity because the transforma-
tion did not alter interpretation. Means were
compared with Fisher’s Protected LSD test at the
5% probability level (SAS Institute Inc., 2007). The
non-treated check was not included in the weed
control or peanut injury analysis but was included
in peanut yield and grade analysis.

Results and Discussion
Peanut Injury.

No peanut injury was observed with any PRE
herbicides (data not shown). Many growers have
reported peanut stunting when PPI or PRE
applications of metolachlor have been followed
by rain (Grichar et al., 1996). They also reported
that POST applications of metolachlor followed by
irrigation within 24 h could be effective for yellow
nutsedge (Cyperus esculentus L.) control and re-
duce the chance of peanut injury from soil
applications of metolachlor. Combinations of
factors, such as herbicide rate, moisture conditions
at planting, soil organic matter, and pH may affect
peanut injury by chloroacetamide herbicides, such
as acetochlor and S-metolachlor (Cardina and
Swann, 1988; Mueller et al., 1999; Osborne et al.,
1995; Wehtje et al., 1988). Cardina and Swann
(1988) reported that metolachlor often delayed
peanut emergence and reduced peanut growth
when irrigation followed planting. However, yield
loss was observed only when metolachlor was
applied at rates three times higher than recom-
mended by the manufacturer.

Flumioxazin can injure peanut, especially when
the application is delayed until peanut emergence
(Johnson et al., 2006; Jordan et al., 2009; Tredaway-
Ducar et al., 2009). When applied soon after peanut
planting (1 to 2 d), Grichar et al. (2004) reported
that flumioxazin plus metolachlor combinations,
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under cool, wet conditions resulted in peanut
stunting which was evident throughout the growing
season. Injury was attributed to increased absorp-
tion of flumioxazin and metolachlor with the heavy
rainfall and the slowed metabolism of these
herbicides as a result of cool temperatures (Yoshida
et al., 1991). Askew et al. (1999) reported that
flumioxazin at 0.07 and 0.11 kg/ha injured peanut 45
and 62%, respectively, when evaluated 2 wks after
peanut planting. Peanut stunting of greater than
60% was followed by as much as 35% leaflet
discoloration, which was characterized as necrotic
spots on foliage. Scott et al. (2001) reported that
flumioxazin treated peanuts were injured 10% when
evaluated 3 wks after planting. However, injury was
transient and was not apparent 6 wk after planting.
Flumioxazin enters plants mainly by shoot and root
uptake, and plant injury can be mitigated by rapid
metabolism (Yoshida et al., 1991; Anderson et al.,
1994).

Leaf chlorosis and necrosis with lactofen never
exceeded 15% 5 to 7 d after POST herbicide
application (data not shown). This injury was
evident for several wks after application on older
tissue. Subsequent new growth did not show the
effects of the lactofen applications and was 2% or
less four wks after application (data not shown).
Other studies have reported that lactofen injury is
transient and subsequent growth does not show
any effects of the herbicide (Grichar, 2007; 2008;
Grichar and Dotray, 2011).
Weed Control.

Study 1. Palmer amaranth. Since there was no
treatment by year interaction at Yoakum for
control of this weed, data were combined over
years; at the Halfway location data are presented
by year due to a treatment by year interaction.

At Yoakum, under low weed pressure, there was
no difference in control between any of the
herbicide treatments with control exceeding 90%.
At the Halfway location in 2011, S-metolachlor
alone and pendimethalin plus either S-metolachlor
or acetochlor applied PRE controlled Palmer
amaranth at least 93%, while pendimeathlin or
flumioxazin alone provided less than 63% control
(Table 1). Pendimethalin applied PRE followed by
POST applications of either imazapic or lactofen
plus S-metolachlor controlled Palmer amaranth at
least 94%. In 2012, either pendimethalin alone or
pendimethalin plus lactofen combinations provided
44 to 73% control.

Monoculture production systems and the re-
peated use of herbicides with the same mode of
action have led to herbicide resistance in weeds,
especially Palmer amaranth (Culpepper et al. 2006;
Peterson, 1999; VanGessel, 2001). The use of soil-

applied and POST herbicides with alternative
modes of action are recommended to delay the
rate of development of herbicide-resistant weed
populations (Shaner et al., 1997; Ellis and Griffin,
2002; Craigmyle et al. 2013).

Smellmelon. There was a treatment by year
interaction at Yoakum so data are presented
separately by year. In 2011, smellmelon control
with either acetochlor, flumioxazin, pendimethalin,
or S-metolachlor alone was less than 70% while
pendimethalin applied PRE followed by either
imazapic or lactofen combinations applied POST
provided at least 97% control (Table 1). In 2012,
smellmelon control with acetochlor, flumioxazin,
pendimethalin, or S-metolachlor alone ranged
from 67 to 75% while all pendimethalin combina-
tions provided 86 to 99% control. Grichar and
Dotray (2013) reported inconsistent control of
smellmelon with flumioxazin. In one year, flumiox-
azin at either 0.07 or 0.11 kg/ha controlled less than
55% while in another year smellmelon control was
77 and 96%, respectively.

Texas millet. Since there was a treatment by year
interaction at Yoakum, each year is presented
separately. Acetochlor, flumioxazin, S-metola-
chlor, and pendimethalin alone controlled this
weed at least 90% while pendimethalin plus either
flumioxazin or acetochlor applied PRE or followed
by imazapic applied POST provided at least 97%
control during 2011 (Table 1). In 2012, flumioxazin
and pendimethalin alone controlled this weed 85
and 93%; respectively, while acetochlor and S-
metolachlor provided 67 to 77% control. All
pendimethalin combinations with the exception of
pendimethalin plus acetochlor applied PRE or
pendimethalin followed by lactofen plus S-metola-
chlor applied POST controlled Texas millet at least
92%.

Wilcut et al. (1995) reported that metolachlor
provided little or no Texas millet control. In
contrast, the dinitroaniline herbicides provide ex-
cellent control of annual grasses (Buchanan et al.,
1982; Chamblee et al., 1982; Wilcut et al., 1994)
including full-season control of Texas millet (Wilcut
et al., 1987a; 1987b; 1995).

Horse purslane. This weed was present at
Yoakum only in 2011. All herbicide systems
controlled this weed at least 80% and the addition
of imazapic or lactofen applied POST provided
complete control (Table 1). Imazapic typically does
not control horse purslane (Grichar, 2007; 2008).
Grichar (2007) reported that pendimethalin, flu-
mioxazin, imazethapyr, S-metolachlor, or dimethe-
namid-P provided 73% control of horse purslane
when used alone.
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Devil’s-claw. This weed was present at Halfway
only in 2011. Pendimethalin applied PRE followed
by imazapic applied POST provided acceptable
control (Table 1). Combinations that included
lactofen controlled this weed no better than 63%.
Grichar and Dotray (2011) reported that lactofen
alone failed to control devil’s-claw but a sequential
application of lactofen followed by 2,4-DB con-
trolled at least 88%.

Peanut yield. In 2011, there was no difference in
yield between any of the herbicide treatments and
the non-treated check (Table 2). In 2012, pendi-
methalin plus acetochlor applied PRE produced the
greatest yields while the non-treated check produced
the lowest. Competition from Palmer amaranth can
severely reduce peanut yield (Grichar, 2007; Gri-
char, 2008; Wilcut, et al. 1987a). Not only does the
competition from these weeds reduce peanut yield
but their extensive root system interferes with
harvesting efficiency (Buchanan et al., 1982).

Peanut grade. In 2011, pendimethalin applied
PRE followed by lactofen plus S-metolachlor

produced the lowest grade (Table 2). In 2012,
pendimethalin applied PRE followed by lactofen
plus acetochlor applied POST produced the lowest
grade while acetochlor and S-metochlor alone and
pendimethalin plus either flumioxazin or S-metola-
chlor produced the highest.

Study 2. Smellmelon. There was a treatment by
year interaction; therefore, each year is presented
separately. When rated 21 d after PRE applica-
tions, only flumioxazin provided moderately
acceptable control (75 to 81%) in 2011 while in
2012, all PRE herbicides alone controlled smell-
melon at least 96% (Table 3). In 2012, 1.9 mm of
rain fell within 4 d of PRE herbicide application
and this accounted for the excellent control with
all PRE herbicides. Since the PRE herbicides can
photodegrade on the soil surface, these herbicides
need to be mechanically incorporated or activated
by rainfall or irrigation (Wilcut et al., 1995;
Grichar et al., 1996) which explains the erratic
control noted between the two years. When rated
56 d after PRE application in 2011, flumioxazin,

Table 1. Comparison of weed control programs with acetochlor, flumioxazin, imazapic, S-metochlor, lactofen, and pendimethalin in

south Texas and the High Plains of Texas (Study 1).a

Rate Palmer amaranth Smellmelon Texas millet

Horse

purslane

Devil’s-

claw

Halfway

Herbicide Kg ai ha21 Timingb,c Yoakumd 2011 2012 2011 2012 2011 2012 2011

__________________________________________%_______________________________________

Untreated - - 0 0 0 0 0 0 0 0 0

Acetochlor 1.28 PRE 100 ae 78 d 95 a 40 d 75 ab 90 a 77 abc 83 a 0 c

Flumioxazin 0.11 PRE 100 a 62 e 98 a 35 d 75 ab 90 a 85 abc 80 a 75 a

Pendimethalin 1.06 PRE 90 a 30 f 44 d 53 cd 67 b 98 a 93 ab 84 a 0 c

S-metolachlor 1.46 PRE 99 a 95 abc 99 a 68 bc 68 b 92 a 67 bc 98 a 0 c

Pendimethalin plus

acetochlor

1.06 + 1.28 PRE 100 a 93 abc 95 a 60 bcd 86 ab 97 a 59 c 87 a 0 c

Pendimethalin plus

flumioxazin

1.06 + 0.11 PRE 100 a 77 de 97 a 51 d 93 ab 100 a 96 ab 100 a 50 b

Pendimethalin followed

by imazapic

1.06

0.07

PRE/POST 100 a 96 ab 98 a 97 a 99 a 100 a 100 a 100 a 100 a

Pendimethalin plus

S-metolachlor

1.06 + 1.46 PRE 100 a 98 a 98 a 81 ab 98 a 87 a 92 ab 97 a 0 c

Pendimethalin followed by

lactofen

1.06

0.22

PRE/POST 100 a 82 cd 66 bc 100 a 99 a 90 a 98 ab 100 a 63 b

Pendimethalin followed

by lactofen plus

S-metolachlor

1.06

0.22 + 1.46

PRE/POST 100 a 94 abc 73 b 100 a 91 ab 88 a 75 abc 100 a 63 b

Pendimethalin followed by

lactofen plus acetochlor

1.06

0.22 + 1.28

PRE/POST 100 a 80 cd 60 bc 100 a 98 a 87 a 97 ab 100 a 26 c

aPalmer amaranth ratings taken 60 to 70 d after peanut planting (DAP); smellmelon ratings taken 70 to 80 DAP; Texas millet

ratings taken 75 to 80 DAP; horse purslane ratings taken 82 DAP; devil’s-claw ratings taken 78 DAP.
bApplication timing: PRE, preemergence; POST, postemergence.
cAgridex at 1.0% v/v added to all POST treatments.
dCombined over 2 years.
eValues within a column followed by the same letter are not significantly different according to Fisher’s Protected LSD

(P # .05). The untreated control was not included in the statistical analysis.
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S-metolachlor, or acetochlor alone failed to
adequately control smellmelon while the addition
of lactofen applied POST improved control to at
least 98% for all combinations. In 2012 S-
metolachlor alone provided 95% control and the
addition of lactofen to the PRE herbicides pro-
vided at least 94% smellmelon control. In previous
work, Grichar (2008) and Grichar and Dotray
(2011) reported that smellmelon control with
lactofen varied from 66 to 88% regardless of
application timing. Also, Grichar and Dotray
(2011) reported that lactofen controlled smellme-
lon 2 to 5 cm long at least 97% with either Agridex
or Induce; however, smellmelon 15 to 20 cm long
was controlled 96% with lactofen plus Agridex but
only 82% with lactofen plus Induce. They also
reported that high smellmelon densities in plots
with poor smellmelon control can result in the
smellmelon vines as well as the tight fibrous root
system of the plant becoming intertwined with the
peanut plant and digging equipment during the
digging operation. As a result, many peanut pods
can be stripped from the peanut plant during the
digging process.

Horse purslane. This weed was present at
Yoakum only in 2011. All herbicide systems
controlled this weed at least 89% at either rating
date (Table 3). Grichar (2007) and Grichar and
Dotray (2011) reported that lactofen alone con-

trolled horse purslane at least 88% regardless of
application timing.

Palmer amaranth. This weed was present at
Yoakum only in 2011 and at Halfway in both
years. At Halfway, early season (43 d after PRE
treatment) ratings were combined over years due
a lack of treatment by year interaction while later
season (95 and 150 d after PRE treatment) ratings
are presented separately due to a treatment by year
interaction.

At Yoakum, under low weed pressure (1 to 2
plants/m2), all herbicide systems provided nearly
complete control when rated either 28 d or 56
d after PRE application with the exception of S-
metolachlor alone which controlled this weed 80%
(Table 3). At Halfway, when rated 43 d after PRE
application, all herbicide systems provided 100%
control. In 2011, when rated 150 d after PRE
application, acetochlor or S-metolachlor either
alone or followed by lactofen applied POST
controlled Palmer amaranth 70 to 87% (Table 3).
In 2012, when rated 95 d after PRE application, all
systems provided at least 93% control with the
exception of acetochlor or flumioxazin alone which
controlled this weed 85 and 87%, respectively.

In previous work, pendimethalin alone con-
trolled Palmer amaranth less than 42% while
flumioxazin alone at 0.07 and 0.11 kg/ha provided
72 and 85% control, respectively (Grichar, 2008).

Table 2. Peanut response to acetochlor under weedy conditions in the High Plains of Texas (Study 1).

Yield Gradec

Herbicide Rate Application timinga,b 2011 2012 2011 2012

__Kg ai ha-1__ ________Kg ha-1_______ ________%_________

Untreated - - 1040 ad 2140 b 51 a 64 ab

Acetochlor 1.28 PRE 1830 a 2370 ab 52 a 66 a

Pendimethalin 1.06 PRE 1570 a 2500 ab 51 a 65 a

Flumioxazin 0.11 PRE 1980 a 2500 ab 54 a 63 ab

S-metolachlor 1.46 PRE 1570 a 2630 ab 50 a 66 a

Pendimethalin plus acetochlor 1.06 + 1.28 PRE 1820 a 2910 a 51 a 65 a

Pendimethalin plus flumioxazin 1.06 + 0.11 PRE 1590 a 2340 ab 52 a 66 a

Pendimethalin followed by imazapic 1.06

0.07

PRE/POST 1780 a 2780 a 53 a 64 ab

Pendimethalin followed by lactofen 1.06

0.22

PRE/POST 1630 a 2630 ab 50 a 64 ab

Pendimethalin plus S-metolachlor 1.06 + 1.46 PRE 1980 a 2420 ab 52 a 66 a

Pendimethalin followed by lactofen

plus S-metolachlor

1.06

0.22 + 1.46

PRE/POST 1510 a 2490 ab 49 b 64 ab

Pendimethalin followed by lactofen

plus acetochlor

1.06

0.22 + 1.28

PRE/POST 1800 a 2830 a 52 a 60 b

aAbbreviations: NS, not significant; PRE, preemergence; POST, postemergence.
bAgridex at 1.0% v/v added to all POST treatments.
cGrade: Total sound mature kernels plus sound splits.
dValues within a column followed by the same letter are not significantly different according to Fisher’s Protected LSD

(P # 0.05).
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In addition, lactofen applied POST following
pendimethalin applied PPI improved Palmer ama-
ranth control to 100%. Pigweed spp. can effectively
be controlled with the dinitroaniline herbicides
(Wilcut et al., 1994). Metolachlor applied PPI or
PRE controls pigweed less consistently than
dinitroaniline herbicides (Wilcut et al., 1994; 1995).
Peanut Cultivar Response.

Study 3. At Yoakum, only a cultivar response
was noted in one of two years. No differences were
noted in 2011; however, in 2012, McCloud pro-
duced a higher yield that Tamrun OL01 (Table 4).
No difference in grade of sound mature kernels
plus sound splits (SMK+SS) between cultivars was
noted at the Yoakum location. At Halfway, no
effect of any herbicide treatment or application
timing was noted on peanut yield or grade (data

not shown). With the Olin variety, yields in 2011
ranged from 2500 kg/ha for the untreated to 2950
kg/ha for acetolachlor at 1.26 kg/ha applied PRE.
Grades ranged from 64.2% for the non-treated
control to 67.9% for acetochlor at 2.52 kg/ha
applied PPI (data not shown).

Conclusions
Results from this research demonstrated that

acetochlor controlled weeds similar to several
herbicides currently used in peanut production
without any phytotoxicity to peanut. In most
instances, acetochlor is not a stand-alone herbicide
and should be included in a systems approach for the
most effective weed control. This herbicide will
provide growers with another option in their arsenal
against hard-to-control weeds. In the past, some
growers in the southwest suggested that a total
POST program using only imazapic or imazethapyr
would be sufficient; however, a soil-applied herbi-
cide is important in order to maintain season-long
weed control, increase net returns, and avoid
herbicide resistant issues (Grichar, 2008; Grichar
and Dotray, 2011). Monoculture production sys-
tems and the repeated use of herbicides with similar
modes of action have led to herbicide resistance in
weeds (Culpepper et al., 2006; Peterson, 1999;
VanGessel, 2001; Lovell et al., 1999). Since Amar-
anthus spp. are sensitive to ALS-inhibiting herbi-
cides and possess characteristics that predispose

Table 3. Comparison of weed control programs with acetochlor, flumioxazin, or S-metolachlor alone or followed by lactofen in south

Texas and the High Plains of Texas (Study 2).a

Palmer amaranth

Smellmelon Horse purslanee Halfway

POSTc 21 dd 56 dd Yoakum Yoakume 2011 2012

PRE herbicide (rate) Lactofen 2011 2012 2011 2012 28 d 56 d 28 d 95 dh 43 df 150 d 95 d

Kg ha-1 __________________________________________________ % ________________________________________________

Noneb None 0 0 0 0 0 0 0 0 0 0 0

Acetochlor (1.26 kg ha-1) None 40 bcb 97 a 30 b 77 bc 100 a 94 a 100 a 100 a 100 a 70 ab 85 b

Acetochlor (1.26 kg ha-1) 0.22 13 c 98 a 100 a 98 a 100 a 100 a 100 a 100 a 100 a 70 ab 96 a

Flumioxazin (0.11 kg ha-1) None 75 a 96 a 35 b 75 c 94 a 95 a 99 a 100 a 100 a 52 b 87 b

Flumioxazin (0.11 kg ha-1) 0.22 81 a 98 a 98 a 94 ab 100 a 94 a 100 a 100 a 100 a 62 ab 96 a

S-metolachlor (1.46 kg ha-1) None 33 bc 100 a 53 b 95 ab 89 a 97 a 100 a 80 b 100 a 75 ab 93 a

S-metolachlor (1.46 kg ha-1) 0.22 62 ab 100 a 99 a 97 a 100 a 95 a 100 a 100 a 100 a 87 a 94 a

aSmellmelon and horse purslane were present at Yoakum.
bUntreated (None) not included in statistical analysis. Values within a column followed by the same letter are not significantly

different according to Fisher’s Protected LSD (P ,0.05).
cAll lactofen POST treatments included Agridex at 1% v/v.
d21 d after PRE herbicide application but before lactofen POST; 56 d after PRE application or 34 d after POST lactofen

application.
eOnly present in 2011.
fEarly season ratings combined over years.
gOnly present in 2012.
h95 d after PRE herbicide application or 48 d after POST lactofen application.

Table 4. Peanut variety response in 2011 and 2012 at Yoakum

(Study 3).

Yield Gradea

Cultivar 2011 2012 2011 2012

______Kg ha-1______ ________ %________

Tamrun OL01 3070 ab 1930 b 71 a 68 a

Tamrun OL07 3220 a - 71 a -

McCloud - 2980 b - 69 a

aGrade, sound mature kernels (SMK) + sound splits (SS).
bValues within a column followed by the same letter are

not significantly different according to Fisher’s Protected LSD

(P , 0.05).
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them to have herbicide resistant biotypes, the use of
soil-applied and POST herbicides with alternative
sites of action are necessary to reduce the rate of
development of herbicide-resistant weed popula-
tions (Shaner et al., 1997).
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