
Evaluation of Runner-Type Peanut Cultivar Tolerance to Paraquat

Tank Mixes

Katilyn Price1, Xiao Li2*, Andrew Price3, Charles Chen4, Timothy Grey5

ABSTRACT

Herbicide tank mixes are often used to reduce
peanut injury caused by paraquat and broaden
the weed control spectrum. New peanut cultivars
are continuously being introduced therefore
determining tolerance to paraquat based herbi-
cide programs is essential to provide growers with
appropriate recommendations. The objective of
this trial was to evaluate effect of paraquat based
herbicide programs on newer peanut cultivars
growth and yield. Field trials were conducted in
Macon, Henry and Baldwin counties in Alabama
in 2016 and 2017 and the peanut cultivars
‘Georgia 06G’, ‘Georgia 12Y’, ‘Georgia 14N’,
and ‘TufRunner 511’ were evaluated. Paraquat
was applied alone (210, 280, 420 g ai/ha), in tank
mixes with either bentazon plus acifluorfen or
2,4-DB and one of the following, S-metolachlor,
pyroxasulfone, acetochlor, or pyroxasulfone plus
carfentrazone at the highest labeled rates 3 to 4
wk after peanut planting. No cultivar by treat-
ment interactions were observed for any growth
parameters evaluated for any location. In 2017,
paraquat either applied at 280 g ai/ha alone, tank
mixed with S-metolachlor plus 2,4-DB, or with S-
metolachlor plus bentazon plus acifluorfen sig-
nificantly reduced canopy widths of 22 to 30%,
12 to 22%, and 20 to 37% respectively at 45 to 48
DAP when compared to the non-treated check
(NTC). Yield reductions compared to the NTC
were rare, paraquat plus bentazon plus acifluor-
fen plus pyroxasulfone plus carfentrazone had a
13% yield loss in Henry County and a 7% yield
loss with paraquat 280 g ai/ha at Baldwin County
in 2016 only. Data indicates peanut stunting may
be observed following applications of paraquat
tank mixes evaluated in this study, but it is
unlikely these effects result in yield loss.
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Paraquat is often used in peanut for postemer-
gence (POST) broadleaf weed control of sicklepod
(Senna obtusifolia L.), Florida beggerweed (Desmo-
dium tortosum D.C) and morningglory species
(Ipomoea spp.) in the southern US (Wilcut et al.
1990; Wilcut et al. 1989; Wilcut and Swann 1990).
Paraquat is labeled in peanuts up to 28 d after
ground cracking with up to two applications at a
total of 280 g ai/ha (Anonymous 2016). Broadcast
applications of paraquat, prior to 28 day restric-
tion, causes foliar injury to peanuts, however, it
does not lead to yield loss (Wehtje et al. 1986).
Other research has also confirmed runner type and
virginia market-type peanuts are tolerant to
paraquat if applied prior to pegging and fruit
development at a rate less than 280 g ai/ha (Grichar
and Dotray 2012; Wehtje et al. 1991; Wilcut and
Swann 1990).

Paraquat tank mixed with 2,4-DB and/or
bentazon is a frequently utilized POST program
in peanut (Brecke and Colvin 1991; Wilcut et al.
1989, 1994b). Paraquat plus bentazon tank mixes
control more broadleaf weeds including bristly
starbur (Aeanthospermum hispidum DC.), coffee
senna (Cassia oecidentalis L.), prickly sida (Sida
spinosa L.), and smallflower morningglory (Jacque-
montia tamifolia L.) than either herbicide applied
alone (Wehtje et al. 1992; Wilcut et al. 1994a).
Using 2,4-DB in combination with acifluorfen,
bentazon, and paraquat will improve control of
broadleaf weeds larger than the recommended size
for treatment (Wilcut et al. 1994b). Additionally,
bentazon acts as an antagonist to paraquat
reducing paraquat efficacy on weed control;
however it reduces peanut injury. Bentazon, a
photosynthetic inhibitor, inhibits the Hill reaction
in photosystem II and reduces the flow of electrons
into photosystem I (Mine and Matsunaka 1975;
Shaner 2014). Paraquat inhibits photosynthesis at
photosystem I by diverting electrons creating
oxygen singlets (Shaner, 2014). It has been shown
that herbicides that inhibit photosystems II, such as
bentazon, can cause herbicides that inhibit efficacy
of photosystem I, such as paraquat. (Hogue and
Warren 1970; Moore and Banks 1991). Another
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study reported bentazon interferes and reduces the
absorption of paraquat on the leaf surface (Wehtje
et al. 1992).

Lack of residual activity and a short window for
application are the two main drawbacks for
paraquat (Wilcut et al. 1995). Therefore, producers
frequently apply residual herbicides in combination
with paraquat to broaden the spectrum of weed
control, provide residual control and to prevent the
development of herbicide resistant weeds (Jordan
et al. 2011; Wilcut et al. 1995). Chloroacetamides
are residual herbicides that are often used to
control annual grasses, yellow nutsedge (Cyperus
exculentus L.) and broadleaf weeds in peanuts
(Brecke and Colvin 1991; Wilcut et al. 1994).
Previous studies in Virginia, Texas, North Caro-
lina, and Alabama have observed peanut injury
from the application of chloroacetamide herbicides
(Cardina and Swan 1988; Grichar et al. 1996;
Jordan et al. 2003; Wehtje et al. 1988). Soil pH,
moisture, organic matter, as well as, herbicide rates
can affect chloroacetamide injury on peanuts
(Cardina and Swann 1988; Wehtje et al. 1988).
However, none of the observed injury in these
studies led to yield loss when applied at the labeled
rates. Therefore, tank mixing a chloroacetamide
herbicide with paraquat and 2,4-DB or bentazon
may increase peanut injury under certain environ-
mental conditions, but it will provide longer weed
control and should not decrease peanut yield.

Previous studies have determined runner-type
peanut tolerance to paraquat is neither cultivar
dependent nor influenced by seed size (Johnson et
al. 1993; Wehtje et al. 1991; 1994). New runner-
type peanut cultivars with different growth char-
acteristics and greater yield potential are being
released; however, they have not been sufficiently
evaluated for tolerance to frequently used paraquat
based herbicide programs in the southeastern US.
Therefore, the objective of this study was to
evaluate the tolerance runner-type peanut cultivars
(Georgia 06G, Georgia 12Y, Georgia 14N, and
TufRunner 511) to paraquat based programs and
determine if these programs may result in growth
suppression and yield losses in peanut.

Materials and Methods
Field trials were conducted in Macon County

(32829 045.6 00N 85853 025.2 00W), Baldwin County
(30832045.7 00N 87852052.2 00W), and Henry County
(31821017.1 00N 85819035.3 00W), Alabama in 2016
and 2017. Soils at the Macon County location were
kalmia sandy loam (fine-loamy over sandy or
sandy-skeletal, siliceous, semiactive, thermic Typic

Hapludult), soils at the Henry County location
were Dothan fine sandy loam, (fine-loamy, kaolin-
itic, thermic Plinthic Kandiudult), while soils at the
Baldwin County location were a red bay fine sandy
loam (fine-loamy, kaolinitic, thermic Rhodic Kan-
diudult). Soils at the Macon County location had a
pH of 6.1 and organic matter (OM) of 0.9%, Henry
County Location had a pH of 6.2 and OM 1.2%
and the Baldwin County location had a pH of 5.6
and OM of 1.6%.

Fields were conventional tilled and experiments
were set up as a split plot design with four
replications. The main plot was herbicide treatment
and the subplot was peanut cultivar. Each subplot
contained two rows while a whole plot had eight
rows of peanut. Peanut cultivars evaluated were
Georgia 06G (Branch 2007), Georgia 12Y (Branch
2013), Georgia 14N (Branch and Brenneman
2015), and TufRunner 511 (Tillman and Gobert
2017). Subplots were 7.6 m long in Headland in
2016 and at all locations in 2017. Subplots in
Macon and Baldwin counties in 2016 were 9.1m
long. Peanuts were planted on 0.9 m wide rows at
all locations. Henry, Macon, and Baldwin County
trials were planted on May 25, May 27, and May
16, 2016, respectively, while in 2017, Henry,
Macon, and Baldwin County trials were planted
on May 9, June 9, and May 10 respectively.
Flumioxazin at 107 g ai/ha was applied at planting
and imazapic at 70 g ai/ha plus 2,4-DB 280 at g ai/
ha plus S-metolachlor at 1470 g ai/ha were applied
POST as needed to all treatments including non-
treated check to provide season-long weed control.
Hand-weeding was used whenever needed to
maintain a weed-free trial.

Treatments were applied using a backpack
sprayer with a six-nozzle boom (Teejet TT110025
wide angle flat nozzles, Teejett, Spraying Systems
Co. Wheaton, IL. 60187) using compressed CO2 at
a spray volume of 187 L/ha. POST treatments were
applied June 17, June 22, and June 13, 2016 in
Henry, Macon and Baldwin County respectively;
May 31, July 3, and June 2, 2017 in Henry, Macon
and Baldwin County respectively. Henry and
Macon County trials were planted dryland while
Baldwin County trials were under irrigation. Table
1 includes rainfall and irrigation amounts for each
location in 2016 and 2017. Although similar
herbicide treatments were used each year, the
paraquat rate was higher in 2017 since peanut
varieties demonstrated sufficient tolerance, with
little to no foliar burn, to paraquat at the
recommended rate of 210 g ai/ha in 2016. While
paraquat rates were different in 2016 (210 g ai/ha)
and 2017 (280 g ai/ha), they fall within the labeled
registration (Anonymous 2016). Additionally, sev-
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eral herbicide rates that were utilized in tank mixes
with paraquat were changed from 2016 to 2017. In
2016, pyroxasulfone was applied at a higher than
label rate of 179 g ai/ha, because at the time of the
application it was not registered in peanuts so an
estimated rate was used. In 2017, the newly
registered labeled rate of 125 g ai/ha for peanut
on sandy soils was used. Pre-mixture of pyrox-
asulfone plus carfentrazone (Anthem Flext, FMC

Corporation, Philadelphia, PA) was only used in
2016 study. Treatments can be found in Table 2 for
2016 and Table 3 for 2017. All treatments included
a nonionic surfactant at 0.25 % v/v (Top Surft,
Winfield Solutions LLC. St. Paul, MN. 55164).
Stand counts were recorded prior to POST
treatment applications to ensure consistency be-
tween cultivars. In 2016, ten plant heights were
randomly recorded in each subplot at 50 to 55 days

Table 1. Rainfall and irrigation amounts for all locations in 2016 and 2017a

Rainfall

2016 2017

Irrigation
2016

Henry Baldwin Macon Henry Baldwin Macon Baldwin

cmb cmc

May 0 7.52 0 8.33 13.08 0 May 0
June 9.3 11.2 7.16 10.95 24.54 11.56 June 0

July 12.73 13 7.47 9 14.78 13 July 1.27
August 16.33 21.75 10.46 11.15 29 1.04 August 1.27
September 5.36 10.8 2.4 9.37 1.24 0 September 0
October 0 0 0.58 0 21.23 5.77 October 0

November 0 0 0 0 0 0.03 November 0
Total 43.72 64.27 28.07 48.8 103.87 31.4 Total 2.54

aWeather data provided by Alabama Mesonet Weather Data in cooperation with Agricultural Weather Services and Alabama
Agricultural Experiment Stations

bRainfall amounts were included from planting date to digging date
cBaldwin County was the only site that was under irrigation. Irrigation amounts were included from planting date to digging

date. Irrigation was not needed in 2017 due to adequate rainfall.

Table 2. Peanut height as affected by POST herbicides in 2016 in Alabamaa

Treatment Rate (g ai/ha)

Plant height

50-55 DAPb 72-78 DAPc

Henry Baldwin Macon Henry Baldwin Macon

% (NTC)
Paraquat 210 87 dd 99 c 93 c 91 dc 106 a 100 a
Paraquat 420 80 e 90 d 86 d 84 e 95 d 93 b
Paraquat plus bentazon plus

acifluorfen

210 þ 560 þ 280 93 bc 104 ab 99 ab 97 ab 105 ab 99 a

Paraquat plus bentazon plus
acifluorfen plus S-metolachlor

210 þ 560 þ 280 þ 1,466 91 dc 103 abc 94 bc 90 dc 106 ab 99 a

Paraquat plus bentazon plus
acifluorfen plus acetochlor

210 þ 560 þ 280 þ 1,259 96 ab 106 a 94 bc 97 bc 105 ab 99 a

Paraquat plus bentazon plus

acifluorfen plus pyroxasulfone

210 þ 560 þ 280 þ 179 95 bc 103 abc 95 abc 93 bc 103 abc 97 ab

Paraquat plus bentazon plus
acifluorfen plus pyroxasulfone

plus carfentrazone

210 þ 560 þ 280 þ 122 þ 9 88 d 100 bc 91 c 89 d 102 bc 93 b

Non-treated checkef 0 100 a 100 bc 100 a 100 a 100 c 100 a

aAbbreviations: Non-treated check, NTC; d after planting, DAP
bData was collected 52 DAP in Henry County, 55 DAP in Macon County and 50 DAP in Baldwin County.
cData was collected 72 DAP in Henry County, 74 DAP in Macon County and 78 DAP in Baldwin County.
dMeans followed by the same letter in the same column do not differ significantly based on a mixed model analysis of variance of

a randomized complete block (p¼0.05). Data are expressed as percentage of non-treated control. Data was combined for all four
cultivars since there was no significant cultivar by treatment interaction.

eNTC height ¼ 31, 23.5, 42.41 cm for Henry, Baldwin and Macon Counties at 50 to 55 DAP, respectively
fNTC height ¼ 41.66, 40.64, 42.41 cm for Henry, Baldwin and Macon Counties at 72 to 78 DAP, respectively
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after planting (DAP) and 72 to 78 DAP. In 2017,
ten plant heights and canopy widths were random-
ly recorded in each subplot at 45 to 48 DAP and 66
to 68 DAP. Heights were measured from base of
the plant at soil line to the highest growing point.
Canopy widths were measured from furthest leaf
tips horizontally across the peanut canopy at a spot
randomly selected in the row. Based on peanut pod
maturity (Williams and Drexler 1981) peanuts were
dug October 3, October 6, October 24 in Henry,
Baldwin, and Macon respectively in 2016. In 2017,
peanuts were dug September 21, October 20, and
November 8 in Henry, Baldwin, and Macon
respectively. Pod yield was determined 4 to 7 d
after digging utilizing a combine for each subplot.

Statistical analysis. All data was converted to a
percentage of NTC prior to statistical analysis.
Then, converted data was processed with PROC
GLIMMIX procedure in SASt 9.4 (SAS Institute
Inc. Cary, NC. 27513). Cultivar, treatment, loca-
tion and block were subjected to analyses of
variance for a split plot treatment arrangement.
Combined analysis over years was not conducted
due to herbicide treatment differences among year.
Treatment, location, and cultivar were considered
fixed effects, while block was a random effect. If
treatment by location was not significant, then
location was used as a random effect and data was
combined over location for analysis. If the inter-
action was significant, data was analyzed and
presented by location. All means were separated
using the Fisher’s Protected LSD (P� 0.05) to
reveal statistical differences.

Results and Discussion
Data was combined over peanut cultivars, as

there was no significant cultivar by treatment

interaction (P� 0.05) for any of the parameters
evaluated during 2016 and 2017. Therefore, the
results of this study indicate response of four
cultivars to paraquat is not cultivar specific. This
agrees with previous research that concluded
paraquat tolerance in peanut was not cultivar
dependent (Johnson et al. 1993; Wehtje et al. 1991;
Wehtje et al.1994). Irrigation and dryland effects
were considered a part of the location effects and
not considered for analysis due to irrigation only
being located at Baldwin County. Peanut stands
prior to application were not significantly different
at any location over both years; the stands were
healthy and consistent and did not influence the
results.

In 2016, there was a significant treatment by
location interaction (P¼0.03) for heights therefore,
locations were analyzed separately. Paraquat 420 g
ai/ha reduced plant height by 10 to 20% at 50 to 55
DAP, and 5 to 16% at 72 to 78 DAP, and it was
the only treatment that reduced plant height at
both timings across all locations in 2016 (Table 2).
The greatest overall height reductions of 10%,
14%, 20% were observed for paraquat at 420 g ai/
ha in Baldwin, Macon and Henry County,
respectively at 50-55 DAP. At 72 to 78 DAP,
paraquat tank mixed with bentazon plus acifluor-
fen was the only treatment that did not generate
reduced heights compared to the NTC across all
locations. In 2017, there was no location by
treatment interaction (P¼0.22) for peanut heights
therefore, this data was pooled over all locations
(Table 3). Paraquat alone at 280 g ai/ha and
paraquat plus 2,4-DB plus acetochlor were the only
treatments evaluated at 45 to 48 DAP which did
not have height reductions compared to the NTC
over all locations. Paraquat plus bentazon plus
acifluorfen plus either pyroxasulfone or acetochlor
had the highest height reduction of 8% over all

Table 3. Peanut height as affected by POST herbicide tank mixes in 2017a

Treatment Rate Plant height 45-48 DAPb

(g ai/ha) % (NTC)
Paraquat 280 97 abcc

Paraquat plus bentazon plus acifluorfen 280 þ 560 þ 280 95 bcd

Paraquat plus bentazon plus acifluorfen plus S-metolachlor 280 þ 560 þ 280 þ 1,466 93 dc
Paraquat plus bentazon plus acifluorfen plus acetochlor 280 þ 560 þ 280 þ 1680 92 d
Paraquat plus bentazon plus acifluorfen plus pyroxasulfone 280 þ560 þ 280 þ 125 92 d
Paraquat plus 2, 4-DB plus S-metolachlor 280 þ 280 þ 1,466 94 bcd

Paraquat plus 2, 4-DB plus acetochlor 280 þ280 þ 1680 97 ab
Non-Treated Checkd 0 100 a

aAbbreviations: Non-treated check, NTC; d after planting, DAP
bData was collected 45 DAP in Henry County, 46 DAP in Macon County and 48 DAP in Baldwin County.
cMeans followed by the same letter in the same column do not differ significantly based on a mixed model analysis of variance of

a randomized complete block (p¼0.05). Data are expressed as percentage of NTC
dNTC height ¼ 26.65 cm at 45to 48 DAP averaged over all locations
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locations in 2017. Peanuts with early season height
reductions recovered and no reductions were
observed when evaluated 66 to 68 DAP (data not
shown).

Peanut canopy widths, collected only in 2017,
showed a significant treatment by location interac-
tion (P¼0.032) and were analyzed separately (Table
4). The Henry and Macon County locations
showed reduced widths of 12 to 37% and 15 to
26% respectively, for all treatments evaluated 45 to
48 DAP. At the Baldwin County location, width
reductions of 22%, 12%, and 20% with paraquat
at 280 g ai/ha, paraquat plus bentazon plus
acifluorfen plus S-metolachlor, and paraquat plus
2,4-DB plus S-metolachlor, respectively, were
noted 45-48 DAP. At the Henry County location,
paraquat plus 2,4-DB plus S-metolachlor showed
the largest width reduction of 37% 45-48 DAP.
Paraquat at 280 g ai/ha alone resulted in width
reductions at the Baldwin and Macon County
locations by 22% and 28%, respectively, 45 to 48
DAP.

At 66 to 68 DAP, the Macon County location
no width reductions with any treatments were
noted. At the Henry County location, paraquat
plus bentazon plus acifluorfen, paraquat plus
bentazon plus acifluorfen plus acetochlor, paraquat
plus bentazon plus acifluorfen plus pyroxasulfone
and paraquat plus 2,4-DB plus acetochlor all
recovered from early season stunting and were no
longer different from NTC. Paraquat plus 2,4-DB
plus S-metolachlor showed a 12% width reduction
66 to 68 DAP while paraquat plus bentazon plus

acifluorfen plus S-metolachlor showed a 9%
reduction. At the Baldwin County location, more
treatments had width reductions 66 to 68 DAP
than 45 to 48 DAP with the exception of paraquat
plus bentazon plus acifluorfen. Paraquat plus 2,4-
DB plus S-metolachlor had the largest width
reduction of 28% in Baldwin County at 66-68. It
is likely an environmental factor, such as higher
soil moisture and wetter conditions, may have
prolonged herbicide injury and crop stunting at
Baldwin County that did not occur in Macon and
Henry County.

Yield losses were rare and did not occur over
multiple locations or years. In 2016, there was a
treatment by location interaction for yield
(P¼0.023) therefore, locations were analyzed sepa-
rately (Table 5). In Henry and Baldwin County
trials, paraquat at 420 g ai/ha resulted in a yield
loss of 11% and 9% respectively. Paraquat at 420 g
ai/ha, was included for research purpose only, but
data does show that paraquat does not always have
a 1.5 times safety margin; therefore, applications of
higher than labeled rates will could result in height
and up to 11% yield reductions as it did in 2016.
Peanut producers should use caution when spray-
ing paraquat to avoid spraying errors, miscalcula-
tions, or overlapping, as peanuts in this study
showed sensitivity to paraquat over the labeled
rate. In Henry County, a 13% yield loss was
observed with paraquat plus bentazon plus aci-
fluorfen plus pyroxasulfone plus carfentrazone,
which also had the highest height reduction among
all of the tank mixes evaluated. The Baldwin

Table 4. Peanut canopy widths as affected by POST herbicide tank mixes in 2017 in Alabamaa

Treatment Rate

Canopy widthb

45-48 DAP 66-68 DAP

Henry Baldwin Macon Henry Baldwin Macon

(g ai/ha) % (NTC)
Paraquat 280 70 ec 78 c 74 b 91 cd 74 c 102 a
Paraquat plus bentazon plus acifluorfen 280 þ560 þ 280 88 B 93 ab 85 b 100 abc 88 ab 99 a

Paraquat bentazon plus acifluorfen þ S-metolachlor 280 þ 560 þ 280 þ 1,466 81 cd 88 b 78 b 91 d 76 bc 102 a
Paraquat bentazon plus acifluorfen plus acetochlor 280 þ 560 þ 280 þ 1680 85 bc 89 ab 79 b 104 a 76 bc 102 a
Paraquat plus bentazon plus acifluorfen plus
pyroxasulfone

280 þ 560 þ 280 þ 125 81 cd 93 ab 79 b 94 bcd 76 bc 99 a

Paraquat plus 2, 4-DB plus S-metolachlor 280 þ 280 þ 1,466 63 F 80 c 79 b 88 d 72 c 102 a
Paraquat plus 2, 4-DB plus acetochlor 280 þ 280 þ 1680 77 d 93 ab 78 b 95 bcd 74 bc 102 a
Non-Treated Checkde 0 100 a 100 a 100 a 100 ab 100 a 100 a

aAbbreviations: Non-treated check, NTC; d after planting, DAP
bData was collected 45 and 66 DAP in Henry County, 46 and 68 DAP in Macon County and 48 and 68 DAP in Baldwin County.
cMeans followed by the same letter in the same column do not differ significantly based on a mixed model analysis of variance of

a randomized complete block (p¼0.05). Data are expressed as percentage of non-treated control. Data was combined for all four
cultivars since there was no significant cultivar by treatment interaction.

dNTC width ¼ 48.55, 41.58, 38.45 cm for Henry, Baldwin, and Macon Counties at 45 to 48 DAP, respectively
eNTC width ¼ 70.07, 42.67, 73.8 cm for Henry, Baldwin, and Macon at 66 to 68 DAP respectively
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County location also had a 7% yield reduction for
paraquat at 210 g ai/ha; however, this treatment
did not have any height reductions at either
evaluation timing. It is rare for paraquat to have
caused a yield loss at a labeled rate of 210 g ai/ha as
was observed in the Baldwin County trial. Other
studies have not reported yield loss with labeled
rate of paraquat on previous peanuts evaluated
(Carley et al. 2009; Johnson et al. 1993; Wehtje et
al. 1991). It is possible the herbicide application
may have been applied too late in the peanut
growth stage even though it was 28 DAP or an
environmental factor influenced the herbicide
injury in this rare case.

In 2017, there was no treatment by location
interaction for yield (P¼0.49), therefore data was
analyzed together (Table 6). There were no

significant yield reductions for any of the treat-
ments evaluated in 2017. Based on these data,
significant height and width reductions are not
always indicative of a yield loss and peanuts can
recover from initial stunting. Overall, these data
and previous research indicates paraquat is safe to
use on the peanuts and it is extremely rare to
observe yield losses.

Treatments that included chloroacetamides were
more likely to result in height and width reductions
than those without. Jordan et al. (2003) observed
more peanut injury with POST tank mixes of
acifluorfen plus bentazon or acifluorfen plus
bentazon plus 2,4-DB which included metolachlor
compared to tank mixes including diclosulam,
dimethenamid, and flumioxazin. This increased
injury, however, did not lead to a significant yield

Table 5. Peanut pod yield as affected by POST herbicide tank mixes in 2016 in Alabamaa

Treatment Rate

Yieldb

Henry Baldwin Macon

g ai/ha %(NTC)
Paraquat 210 93 abc 93 b 106 a
Paraquat 420 89 b 91 b 94 ab

Paraquat plus bentazon plus acifluorfen 210 þ560 þ 280 96 ab 98 ab 105 a
Paraquat plus bentazon plus acifluorfen plus S-metolachlor 210 þ 560 þ 280 þ 1,466 93 ab 102 a 106 a
Paraquat plus bentazon plus acifluorfen plus acetochlor 210 þ 560 þ 280 þ 1,259 96 ab 101 a 89 ab
Paraquat plus bentazon plus acifluorfen plus pyroxasulfone 210 þ 560 þ 280 þ 179 96 ab 102 a 85 b

Paraquat plus bentazon plus acifluorfen plus pyroxasulfone
plus carfentrazone

210 þ 560 þ 280 þ122 þ 9 87 b 103 a 92 ab

Non-treated checkd 0 100 a 100 a 100 ab

aAbbreviations: Non-treated check, NTC; days after planting, DAP
bData was collected 131 DAP in Henry County, 150 DAP in Macon County and 143 DAP in Baldwin County.
cMeans followed by the same letter in the same column do not differ significantly based on a mixed model analysis of variance of

a randomized complete block (p¼0.05). Data are expressed as percentage of non-treated control. Data was combined for all four

cultivars since there was no significant cultivar by treatment interaction.
dNTC yield ¼ 5,318, 5,981, 4,075 kg/ha for Henry, Baldwin and Macon Counties at 131 to 150 DAP, respectively

Table 6. Peanut pod yield as affected by POST herbicide tank mixes in 2017 in Alabamaa

Herbicide treatment Rate Yieldb

(g ai/ha) %(NTC)

Paraquat 280 99 ac

Paraquat bentazon plus acifluorfen 280 þ 560 þ 280 98 A
Paraquat plus bentazon plus acifluorfen plus S-metolachlor 280 þ 560 þ 280 þ 1,466 101 A

Paraquat plus bentazon plus acifluorfen plus acetochlor 280 þ 560 þ 280 þ 1680 93 A
Paraquat plus bentazon plus acifluorfen plus pyroxasulfone 280 þ 560 þ 280 þ 125 95 A
Paraquat plus 2, 4-DB plus S-metolachlor 280 þ 280 þ 1,466 99 A
Paraquat plus 2, 4-DB plus acetochlor 280 þ 280 þ 1680 103 A

Non Treated Checkd 0 100 A

aAbbreviations: Non-treated check, NTC; days after planting, DAP
bData was collected 135 DAP in Henry County, 152 DAP in Macon County and 163 DAP in Baldwin County.
cMeans followed by the same letter in the same column do not differ significantly based on a mixed model analysis of variance of

a randomized complete block (p¼0.05). Data are expressed as percentage of non-treated control. Data was combined for all four

cultivars since there was no significant cultivar by treatment interaction.
dNTC yield ¼ 2,751, 3,848, 1,336 kg/ha for Henry, Baldwin and Macon Counties at 131 to 150 DAP, respectively
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loss (Jordan et al. 2003). Another study reported
that the highest amount of stunting when S-
metolachlor and paraquat were combined in a
tank mix rather than either herbicide applied alone,
however, this injury was only observed in one year
(Grichar and Dotray 2012). Other studies have
shown that chloroacetamide herbicides applied
POST did not cause significant peanut injury
(Grichar et al. 1996; Jordan et al. 2003). In 2017,
it is possible that rainfall following application
increased peanut injury when using S-metolachlor.
During the first 7 d after application in 2016,
Henry, Macon and Baldwin County trials had 3.5
cm, 0.03 cm, and 1 cm of rainfall respectively. In
2017, Henry, Macon and Baldwin County trials
had 1.6 cm, 4.6 cm, and 7.3 cm respectively in that
period. Therefore, it is likely that during our multi-
location study, some field conditions, possibly
rainfall, resulted in increased chloroacetamide
injury and peanut stunting.

Overall, peanut in Henry County showed most
sensitivity to paraquat tank mix treatments with
greater height and width reductions than any
other location for both years, while peanut in
Baldwin County showed the most tolerance to the
tank mix treatments evaluated in 2016. However,
Baldwin County had more height and width
reductions observed with paraquat alone than
with any tank mix treatments in 2017. No
treatment using labeled rates caused a significant
yield loss compared to NTC over all locations in
2017. Meanwhile, for both years, we observed 10-
20% less foliar injury to peanuts when bentazon
was tank mixed with paraquat (data not shown).
While the addition of bentazon increases broad-
leaf weed control and reduces injury to peanuts, it
also increases herbicide cost per acre. Previous
studies have shown bentazon combined with
paraquat reduces peanut injury, however, this
reduction in injury does not often result in a
greater yield (Wehtje et al.1986; Wilcut et al.
1989). Therefore, unless a producer is trying to
broaden their weed control spectrum and increase
efficacy on certain weeds such as smallflower
morningglory, the use of bentazon only for
safening effect with paraquat may not be cost
effective.

Different crop cultivar tolerance to herbicides
has been noted for years. Several older peanut
cultivars, such as ‘Early Bunch’ and ‘Southern
Runner’, exhibited significant more sensitivity to
paraquat compared to ‘Florunner’ (Brecke 1989).
Another study showed reduced yields of ‘Sunrun-
ner’, ‘Southern Runner’, and ‘Florunner’ peanut
cultivars from two applications of paraquat
(Knauft et al. 1990). As new cultivars are

introduced herbicide programs need to be contin-
ually evaluated. In this study, ‘Georgia 06G’,
‘Georgia 12Y’, ‘Georgia 14N’, and ‘TufRunner
511’ were equivalently tolerant to labeled rates of
paraquat and paraquat tank mixes evaluated.
Overall, paraquat based tank mixes can be safely
applied on the peanut cultivars tested in this study
when using labeled rates. However, producers
should expect some early season stunting, especial-
ly when tank mixing paraquat and chloroaceta-
mides herbicides. These situations warrant further
investigation to determining the environmental
factors, such as rainfall, that contribute to
increased chloroacetamide injury on peanuts when
tank mixed with paraquat.
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