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ABSTRACT

Field studies were conducted in 2005 and 2006
in south Texas and the southern High Plains of
Texas to determine peanut response to POST
applications of chlorimuron at 9 g ha™!. Treat-
ments included chlorimuron alone, imazethapyr
applied 21 days after planting (DAP) followed by
chlorimuron applied POST, and chlorimuron plus
either 2,4-DB or chlorothalonil in combination
applied POST. Postemergence herbicide applica-
tions were made 60, 74, and 88 DAP at the
southern High Plains location or 67, 81, or 95
DAP at the south Texas location. No difference in
peanut stunting was observed with any chlor-
imuron treatments at the south Texas location. At
the High Plains location, chlorimuron alone,
imazethapyr followed by chlorimuron, and chlor-
imuron in combination with 2,4-DB stunting was
greater than chlorimuron in combination with
chlorothalonil in one of two years. Imazethapyr
followed by chlorimuron reduced peanut yield in
one year in south Texas. No peanut grade (sound
mature kernels plus sound splits) differences
between chlorimuron treatments were noted at
the south Texas location, but for the southern
High Plains location, peanut grade was greater
when peanut was treated with imazethapyr
followed by chlorimuron compared to the other
chlorimuron treatments.

Key Words: Arachis hypogaea, herbicide
tolerance, peanut injury, peanut yield, peanut
grade.

Peanut has several unique features that contrib-
ute to challenging weed management. Peanut
cultivars grown in the United States require a
fairly long growing season (140 to 160 d), depend-
ing on cultivar and geographical region (Henning
et al., 1982; Wilcut et al., 1995). Consequently, soil-
applied herbicides may not provide season-long
control and mid-to-late season weed pressure can
occur. Peanut also has a prostrate growth habit, a
relatively shallow canopy, and is slow to shade
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inter-rows allowing weeds to be more competitive
(Walker et al., 1989; Wilcut et al., 1995). Addi-
tionally, 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 cultivation
to an early season control option (Brecke and
Colvin, 1991; Wilcut et al., 1995). With conven-
tional 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 U.S. peanut growing
region, complete canopy closure may never occur.

Weeds compete with peanut for sunlight,
moisture, and nutrients and can reduce harvesting
efficiency. Weeds are particularly troublesome
during 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 can increase harvest-
ing losses (Young et al., 1982; Wilcut et al., 1995).
The fibrous root system of annual grasses is
extremely difficult to separate from peanut (Wilcut
et al., 19%4c).

The Classic® label (E.I. du Pont, Inc. Crop
Protection Division, Wilmington, DE) states that
chlorimuron will control several weeds that are a
problem in Texas peanut production including
several Ipomoea and Amaranthus species, and yellow
nutsedge (Cyperus esculentus L.). The Classic® label
does note that peanut cultivar tolerance differences
may be observed. In particular, the cultivar ‘Southern
Runner’ (Gorbet et al., 1987) has shown moderate
tolerance to chlorimuron; however, the label does not
exclude any cultivar from use (Wehtje and Grey
2004). Southern Runner is no longer commercially
grown. Additional research indicated that chlori-
muron can result in increased occurrence of spotted
wilt of peanut, caused by tomato spotted wilt
Tospovirus (TSWYV). This increased occurrence has
not been linked to a specific application timing
(Brown et al. 2003).

The current commercial POST Florida beggar-
weed [Desmodium tortuosum (Sw.) DC] control
program consists of paraquat plus bentazon
applied once or twice within 28 d of peanut
emergence followed by chlorimuron applied at
60 d after peanut emergence (Webster ez al., 1997,
Wilcut et al, 1995). However, by 60 d after
emergence, Florida beggarweed plants are general-
ly taller than the 25-cm height specified on the
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chlorimuron label (Anonymous, 2007; Cardina and
Brecke, 1991). Wehtje et al. (2000) reported that
Florida beggarweed control was 86% with chlor-
imuron compared to 73% without chlorimuron
when averaged across herbicide systems which
included PRE, ecarly POST, and mid POST
applications.

Chlorimuron cannot be applied to peanut until
60 d after peanut emergence due to crop tolerance
(Johnson et al, 1992a,b; Patterson er al. 1989;
Wilcut et al, 1989). At 60 d after peanut emer-
gence, peanut absorption of chlorimuron is rela-
tively minimal and what is absorbed is readily
metabolized (Wilcut et al., 1989). However, peanut
injury can occur even with correct application
timing (Wehtje and Grey 2004).

Chlorimuron was implicated in yield suppres-
sion in 4 out of 15 trials conducted across the
peanut-production region (Brown et al, 1993). It
was concluded that the risks of yield loss from
Florida beggarweed competition was greater than
that from chlorimuron-induced crop injury. The
application timing restriction for chlorimuron was
based upon field research conducted in the late
1980 s (Patterson et al., 1989). The absorption and
metabolism of chlorimuron was evaluated in 3-, 7-,
and 10-wk-old peanut plants (Wilcut et al., 1989),
and tolerance to chlorimuron was plant age-
dependent. This research, conducted with ‘Flor-
unner’ which was then the dominant peanut
cultivar, indicated that increased tolerance was
attributed to combined effects of reduced absorp-
tion and translocation and more extensive metab-
olism by older plants (Wilcut ez al., 1989).

Imazethapyr is used for control of Palmer
amaranth (Amaranthus palmeri S. Wats) and
morningglory species (Wilcut et al., 1995; Grichar
et al., 2004). Imazethapyr at 50 to 70 gha ',
acifluorfen alone or in combination with bentazon
or 2,4,-DB, and lactofen alone, controlled Palmer
amaranth greater than 90% in 2 of 3 years of a
Texas study (Grichar, 1997b). Imazethapyr control
of pitted morningglory was not consistent with PPI
applications (Grichar, 1997a). Shaw et al. (1990)
reported greater than 90% pitted morningglory
control with imazethapyr POST when applied to
weeds at the three-leaf stage of development. They
noted that imazethapyr applied at the six-and nine-
leaf stages provided less than 85% morningglory
control. Smallflower morningglory [Jacquemontia
tamnifolia (L.) Griseb.] control was at least 88%
with PPI imazethapyr applications (Richburg et al.,
1995a,b). Rates of imazapic or imazethapyr as low
as 36 g ha~ ! have controlled smallflower morning-
glory (Richburg et al, 1995a). No differential
response in control of Ipomoea species with

imazapic or imazethapyr has been reported (Rich-
burg et al., 1995a; Wilcut, 1991; Wilcut et al,
1994a,b,c).

Chlorothalanil is commonly used to control foliar
diseases while 2,4-DB controls broadleaf weed
escapes. The combination of 2,4-DB with many
POST herbicides improves control of many broad-
leaf species, particularly if the broadleaf weeds are
larger than recommended (Buchanan et al. 1982).

Because of the low growing nature of peanut,
weeds that germinate early and are not controlled,
“escape” relatively late in the growing season
(Buchanan et al., 1982). Covering weeds with soil
during cultivation is not practical and creates
conditions conducive to foliage, stem, and pod
diseases caused by soil-borne fungi (Buchanan et
al., 1982; Melouk and Shokes, 1995; Porter et al.,
1982). Weed removal is extremely difficult once
weeds become established in the peanut row. After
peanut and weeds achieve some growth, mechan-
ical removal with tractor-mounted cultivators is
impossible. Hand weeding is difficult, costly, and
unrealistic under modern day conditions (Grichar
et al., 2004). Consequently, peanut growers have
readily adopted chemical weed control practices.
However, Texas growers have been hesitant to use
chlorimuron due to the potential for crop injury.

Since chlorimuron may have potential to control
some weeds that are a problem in Texas peanut, the
objective of this study was to evaluate peanut
response to POST applications of chlorimuron
alone, imazethapyr followed by POST applications
of chlorimuron, or chlorimuron in combination
with 2,4-DB, or chlorothalanil, in two different
peanut growing regions of Texas.

Materials and Methods

Field studies were conducted at two locations in
the peanut growing regions of Texas in 2005 and
2006 to determine peanut response to chlorimuron
alone, following imazethapyr or in combination
with 2,4-DB or chlorothalonil. The south Texas
study was located at the Texas AgriLife Research
Station site near Yoakum, TX on a Tremona
loamy fine sand (thermic Aquic arenic Paleustalfs)
with less than 1% organic matter and pH 7.0 to 7.2.
The southern High Plains location was at the
Agricultural Complex for Research and Extension
Center (AG-CARES) located near Lamesa, TX on
an Amarillo fine sandy loam (fine-loamy, mixed,
superactive, thermic Aridic Paleustalf) with 0.4%
organic matter and pH 7.8.

Peanut cultivars in south Texas included Tam-
run 96 (Smith et al 1998) in 2005 and Tamrun
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OL02 (Simpson et al. 2006) in 2006. For the
southern High Plains location, FlavorRunner 458
(Mycogen Seeds, Indianapolis, IN) (Beasley and
Baldwin, 2009) was planted in 2005 and Tamrun
OL02 in 2006. Peanut seeding rate was 112 kg ha ™!
at both locations. Each plot in south Texas
consisted of two rows spaced 97 cm apart and
7.6 m long while in the southern High Plains plots
were two rows spaced 102 cm apart and 9.1 cm
long. Sprinkler irrigation was applied on a 2- to 3-
wk schedule throughout the growing season as
needed.

The experiment was conducted as a randomized
complete block design with a factorial arrangement
of four herbicide treatments and three application
timings with three replications. An untreated check
was included for each experiment. One factor was
herbicide treatment which included chlorimuron
(Classic®, E. I. du Pont, Inc., Crop Protection
Division, Wilmington, DE) alone at 9 g ha™ !,
imazethapyr (Pursuit®, BASF Corporation, P.O.
Box 13528, Research Triangle Park, NC 27709) at
70 g ha~' applied early postemergence (EPOST)
approximately three weeks after peanuts were
planted followed by (fb) chlorimuron at 9 g ha™',
chlorimuron plus 2,4-DB (Butoxone 200®, S. R.
F. A. LLC, One Hallow Lane, Lake Success, NY)
at 220 g ha™', and chlorimuron plus chlorotha-
lonil (Bravo Weather Stik®, Syngenta Crop Pro-
tection, P. O. Box 18300, Greensboro, NC) at
1.26 kg ha'. The other factor was chlorimuron
application timings of 67, 81, or 95 DAP in south
Texas or 60, 74, or 88 DAP in the southern High
Plains. All POST applications included a non-
ionic surfactant (Induce®, Helena Chemical Co.,
7576 N. Ingram Ave. 101, Fresno, CA 93711) at
0.25% vlv.

Herbicides at the south Texas location were
applied with a compressed-air backpack sprayer
equipped with Teejet 11002 DG flat fan spray tips
(Spraying Systems Company, P.O. Box 7900,
North Avenue, Wheaton, IL 60188) which deliv-
ered a spray volume of 190 L ha™ ! at 180 kPa. At
the High Plains location, herbicides were applied
with a CO, pressurized backpack sprayer using
Teejet 110015 TT flat fan nozzles calibrated to
deliver a spray volume of 140 L ha~' at 207 kPa.
The test areas were maintained weed-free with a
preplant incorporated treatment of pendimethalin
(Prowl 3.3 EC®, BASF Corporation, P. O. Box
13528, Research Triangle Park, NC 27709) at
1.12 kg ha™!. At the south Texas location, cletho-
dim (Select®, Valent Corp., Walnut Creek, CA
94596) at 180 g ha™' was applied over the entire
test area when annual grasses were at the six- to
eight-leaf stage with a tractor-mounted sprayer to

control Texas millet [Urochloa texana (Buckl.) R.
Webster].

Peanut injury, expressed as stunting, was
visually estimated on a scale of 0 to 100 (0 indi-
cating no stunting and 100 indicating complete
stunting or plant kill), relative to the untreated
check (Frans et al, 1986). Peanut stunting evalu-
ations recorded six wks after last POST chlor-
imuron treatment are presented. Peanut yields were
obtained by digging 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, 1993).

Peanut injury data were transformed to the
arcsine square root prior to analysis of variance,
but are expressed in their original form for clarity
because the transformation did not alter interpre-
tation. Visual estimates of peanut injury, yield, and
grade were subjected to analysis of variance to test
effects of POST herbicide and application timing.
Means were compared with the appropriate Fish-
er’s Protected LSD test at the 5% probability level.
The untreated check was not included in peanut
stunting analysis but was included in peanut yield
and grade analysis. There was an embedded
factorial of chlorimuron herbicide by application
timing; therefore, data were subjected to ANOVA
unstructured.

Results and Discussion

Analysis of variance indicated that the two-way
interactions between the four chlorimuron treat-
ments and three application timings were not
significant for all measured variables. Therefore,
data for the main effects were combined for
presentation. Data is presented by year because a
different peanut cultivar was planted each year at
both locations. Climatic and weather conditions
varied between the two locations; therefore, no
attempt was made to combine data over locations.
Chlorimuron treatment applications

Peanut stunting observations recorded approx-
imately six weeks after the last chlorimuron POST
application indicated that, in 2005 in south Texas,
2% or less stunting was visible. In contrast, in 2006,
chlorimuron alone or imazethapyr followed by
chlorimuron applications reduced visual peanut
growth (5 and 6%, respectively) when compared
with the untreated check (Table 1). At the southern
High Plains location in 2005, chlorimuron alone,
imazethapyr followed by chlorimuron, and 2,4-DB
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Table 1. Peanut response to chlorimuron alone and in combination with chlorothalonil, imazethapyr, or 2,4-DB.*"

Stunt (6 WALT)® Yield Grade
Combinations with South TX High Plains South TX High Plains South TX High Plains
chlorimuron 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006
% kg ha™! %
Alone 1 5 8 2 3330 3330 5045 5660 69 70 69 64
Imazethapyr 2 6 8 2 3150 3240 5510 5730 66 70 70 64
2,4-DB 1 3 10 3 3320 3300 5170 5580 67 70 68 64
Chlorothalonil 1 3 3 3 3535 3290 4970 5820 69 70 69 64
Untreated 0 0 0 0 4210 3190 5650 5920 72 67 70 63
LSD (0.05) NS 5 3 1 960 NS NS NS 4 2 1 1

“Chlorimuon rate was 9 g ha™!; imazethapyr, 7 g ha™'; 2,4-DB, 220 g ha™'; chlorothalonil, 1.26 kg ha™'. Imazethapyr was
applied three wks after plant, chlorimuron alone and in combination was applied 67, 81, and 95 d after plant at the south Texas
location and 60, 74, and 88 d after plant at the Plains location. Test locations: South, Yoakum, TX; High Plains, Lamesa, TX.

"Peanut cultivars: South 2005, Tamrun 96; South 2006, Tamrun OL02; Plains 2005, FlavorRunner 458; Plains 2006, Tamrun

OLO02.

cAbbreviations: NS, non-significant; WALT, weeks after late-postemergence treatment (88 to 95 d after planting).

dGrade, sound mature kernels plus sound splits.

plus chlorimuron applications resulted in greater
stunting than chlorimuron plus chlorothalonil
combinations while in 2006 chlorimuron plus either
chlorothalonil or 2,4-DB caused greater peanut
injury than chlorimuron alone or imazethapyr
followed by chlorimuron applications (Table 1).

In 2005 at the south Texas location, chlor-
imuron in combination with imazethapyr resulted
in a significant (3150 kg ha~") reduction in yield as
compared to the nontreated control (4210 kg ha™')
(Table 1). No other yield differences between the
nontreated control and any chlorimuron treat-
ments were noted at any location. Wehtje and Grey
(2004) reported at three of four locations in
Alabama and Georgia, chlorimuron did not
adversely affect peanut yield when different peanut
cultivars were used while Grichar er al (1997c)
report that imazethapyr had no adverse effect on
peanut yield.

Peanut grade results were inconsistent at both
locations (Table 1). In 2005, at the south Texas
location, percentage grade from the untreated
check was greater than either imazethapyr followed
by chlorimuron or chlorimuron plus 2,4-DB
combinations. In 2006, percentage grade was less
with the untreated check than all chlorimuron
treatments. At the High Plains location in 2005,
percentage grade was higher with the untreated
check and imazethapyr followed by chlorimuron
applications than either chlorimuron alone or
chlorimuron applied in combination with either
chlorothalonil or 2,4-DB. In 2006, all chlorimuron
treatments resulted in higher percentage grade than
the untreated check (Table 1). No research could
be found that reported an increase in peanut grade
when using chlorimuron.

Chlorimuron timing applications

Peanut growth was not affected by chlorimuron
timing application at the south Texas location in
2005 (Table 2). In 2006, chlorimuron applications
resulted in at least 4% peanut stunting. At the
southern High Plains location in 2005 or 2006,
chlorimuron timing applications made 81 days after
planting (DAP) resulted in greater peanut stunting
than applications made 67 or 95 DAP. Grichar et al.
(1997¢) reported that imazethapyr alone at
70 g ha™ ' reduced peanut plant height in one of
two years when applied 49 DAP; however, no
negative response with imazethapyr was noted when
applied 7, 21, 35, or 63 DAP.

Peanut yield was reduced for all chlorimuron
timing applications at the south Texas location in
2005 but not 2006 as compared to the nontreated
control (Table 2). For the High Plains location,
there were no yield differences in 2005. However, in
2006 chlorimuron applied 81 DAP significantly
reduced peanut yield as compared to the 67 and 95
DAP treatments, or the nontreated control.
Grichar et al. (1996c) reported that imazethapyr
did not result in a reduction in peanut yield at any
application timing. Wehtje and Grey (2004)
reported that chlorimuron applications may be
affected by peanut cultivar and application timing
of chlorimuron. For that study, chlorimuron had
no effect on yield of either AT 201 or Georgia
Green. For C99R, Viragard, and Florunner,
chlorimuron at 5 weeks after planting (WAP)
resulted in a significant yield reduction while the
9- and 11-WAP application timings were equiva-
lent to the nontreated check. Earlier work
by Patterson et al. (1989) and Johnson et al
(1992a,b) established the relative safety of later
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Table 2. Peanut response to chlorimuron alone and in combination with chlorothalonil, imazethapyr, or 2,4-DB applied at

different timings.*"

Stunt (6 WALT)® Yield Grade

South TX High Plains South TX High Plains South TX High Plains

Application timing 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006 2005 2006
% kg ha ™! %

60 to 67 DAP 0 5 7 0 3380 3505 5140 5910 69 70 70 63
74 to 81 DAP 0 4 10 1 3390 3300 4940 5350 69 70 68 64
88 to 95 DAP 0 4 5 0 3230 3060 5430 5830 69 70 69 65
Untreated 0 0 0 0 4210 3190 5650 5920 72 67 70 63
LSD (0.05) NS 5 3 1 360 NS NS 250 NS 1 1 NS

*Chlorimuon rate was 9 g ha™!; imazethapyr, 7 g ha™'; 2,4-DB, 220 g ha™'; chlorothalonil, 1.26 kg ha™'. Imazethapyr was
applied three wks after plant, chlorimuron alone and in combination was applied 67, 81, and 95 d after plant at the south Texas
location and 60, 74, and 88 d after plant at the Plains location. Test locations: South, Yoakum, TX; High Plains, Lamesa, TX.

"Peanut cultivars: South 2005, Tamrun 96; South 2006, Tamrun OL02; Plains 2005, FlavorRunner 458; Plains 2006, Tamrun

OLO02.

cAbbreviations: NS, non-significant; WALT, weeks after late-postemergence treatment (88 to 95 d after planting).

dGrade, sound mature kernels plus sound splits.

chlorimuron applications and the potential risk of
early applications.

The application timing restriction for chlori-
muron was based upon field research conducted in
the late 1980’s (Patterson et al., 1989). The effect of
chlorimuron was evaluated in 3-, 7-, and 10-wk-old
peanut plants (Wilcut ef al. 1989), and tolerance to
chlorimuron was plant age-dependent. The in-
creased tolerance of older peanut plants was
attributed to combined effects of reduced absorp-
tion and translocation, and more extensive metab-
olism by the older plants.

In summary, the use of chlorimuron for weed
control in Texas is a concern due to negative crop
response and the weed control spectrum may be
limited. Chlorimuron applied 74 to 81 DAP
resulted in reduced yield as compared to the
nontreated control at south Texas, and for the
High Plains experiments in one of two years. Plant
stress has been implicated as a factor in peanut
yield reduction associated with chlorimuron timing
applications (Wehtje and Grey 2004). Plant disease
or environmental conditions (rainfall or tempera-
ture) were not a factor at either location during the
2005 growing season. Environmental conditions in
south Texas were above normal rainfall with cooler
than normal temperatures while in the High Plains,
minimum and maximum temperatures were near
normal (21 and 32° C, respectively) with 1.1 cm of
irrigation applied every third day.
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