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Field studies were conducted at the Pontotoc Ridge-Flatwoods Branch Experiment Station in
Pontotoc, MS in 2015 and 2016 to determine the influence of lay-by metribuzin application
on weed control and sweetpotato crop response. With the exception of weedy and hand-weeded
checks, all plots received flumioxazin at 107 g ai ha−1 pre-transplanting followed by (fb) clomazone
at 1,120 g ai ha−1 immediately after transplanting. Lay-by treatments consisted of S-metolachlor
(800 g ai ha−1), metribuzin (210 or 315 g ai ha−1), metribuzin (210 g ha−1) plus napropamide
(1,120 g ai ha−1), and metribuzin (210 g ha−1) plus S-metolachlor (800 g ha−1). At 4 weeks after trans-
planting, sweetpotato crop injury was 3 to 15%, but was transient and not evident after
6 (2015) to 8 weeks after transplanting (2016). Season-long weed control was excellent (≥98%) for
all herbicide treatments used in the study. Hand-weeded check plots yielded 4,600; 18,350; 28,770;
and 1,520 kg ha−1 of jumbo, No. 1, marketable, and cull grades, respectively. Jumbo, No. 1, and
marketable yields from all herbicide-containing treatments in the study were greater than the weedy
check and similar to the hand-weeded check. For all treatments, the portion of yield graded as
cull was similar to the hand-weeded check. Canner yield response differed between years.
In general, canner yield was greater in 2016 (8,460 to 10,670 kg ha−1) than 2015 (1,570 to
3,570 kg ha−1). In both years, canner yield in all treatments was similar to the hand-weeded check
with one exception: in 2015 sweetpotato receiving metribuzin plus napropamide yielded more
canners (3,570 kg ha−1) than the hand-weeded check (2,300 kg ha−1).
Nomenclature: Metribuzin; sweetpotato, Ipomoea batatas (L.) Lam.
Key words: Herbicide tolerance, weed control.

In 2015, Mississippi producers planted 10,930 ha
of sweetpotatoes, with an estimated direct value of
$79.9 million (USDA 2016). In Mississippi, 20 to
25 cm long sweetpotato slips are planted into ridged
rows 1m apart from late spring through early
summer and are harvested 3 to 4 months later.
Sweetpotato yield and quality are limited by
numerous pests and interference from weeds (Meyers
and Shankle 2015; Meyers et al. 2010; Seem et al.
2003). However, weed control options in sweet-
potato are limited.
Current weed management programs in sweet-

potato rely heavily on the PRE herbicides flumiox-
azin, clomazone, and S-metolachlor. Graminicides
are available for POST control of annual and
perennial grass species. Although carfentrazone and
glyphosate are registered for POST-directed

applications, they are rarely used because POST-
directed applications in sweetpotato are difficult to
implement owing to the decumbent growth habit of
the plant. Registration of an herbicide with POST
activity for broad-leaved weed species would be
beneficial for producers. Currently, broad-leaved
weeds are managed with repeated between-row
cultivation events and hand-removal.
Metribuzin inhibits photosynthesis at photosystem

II and is registered for PRE and POST applications
in numerous agronomic and horticulture crops
including potato (Solanum tuberosum L.) (Shaner
2014). Freitas et al. (1998) applied metribuzin to
‘Paulista’ sweetpotato at 0, 300, 600, and 900 g ha−1

and reported that metribuzin application resulted in
“no apparent sign of toxicity”. Glaze and Hall (1990)
evaluated 11 herbicides applied to ‘Georgia Jet’
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sweetpotato at transplanting and reported that 0.3 to
0.4 kg ha−1 metribuzin provided the most effective
broad-leaved weed control and caused no serious
injury in 1 of 4 years. In addition, marketable yield
with metribuzin was no different than the hand-
weeded check in 3 of the 4 years. Harrison et al.
(1985) determined the responses of six sweetpotato
cultivars to metribuzin at 0, 0.6, 1.1, 1.7, and
2.2 kg ha−1. In general, sweetpotato injury increased
and yield decreased with increasing rates of metri-
buzin. However, when metribuzin was applied at
0.6 kg ha−1, sweetpotato yield in five of six cultivars
was similar to that of the nontreated check (Harrison
et al. 1985). The sixth cultivar, ‘Caromex’, was the
most susceptible to metribuzin injury, but yield was
similar to that of the nontreated check in 1 of 2 years
when metribuzin was applied at 0.6 kg ha−1

(Harrison et al. 1985). Meyers et al. (2013) reported
that metribuzin applied 2 weeks after transplanting
(WAP) at 140 g ha−1 resulted in greater crop
injury (20%), but greater weed control, than did
0.8 kg ha−1 S-metolachlor in 1 of 2 years . However,
this crop injury was transient, and marketable
sweetpotato yield was no different than with
S-metolachlor.
The objective of this research was to determine the

influence of metribuzin applied lay-by on weed
control and sweetpotato crop tolerance, yield, and
quality.

Materials and Methods

Field studies were conducted at the Pontotoc
Ridge–Flatwoods Branch Experiment Station in
Pontotoc, Mississippi in 2015 and 2016. Plots were
three rows wide and 9.1m long, with a between-row
spacing of 1m and in-row plant spacing of 30 cm.
‘Beauregard’ sweetpotato slips were mechanically
transplanted on June 23, 2015, into a Falkner silt

loam (fine-silty, siliceous, thermic Aquic Paleudalfs)
with pH 6.3 and 1.3% organic matter. ‘Orleans’ slips
were transplanted June 20, 2016, into a Falkner silt
loam with pH 6.8 and 1.1% organic matter. With
the exception of weedy and hand-weeded checks,
all plots received flumioxazin at 107 g ai ha−1 pre-
transplanting, followed by (fb) clomazone at
1,120 g ai ha−1 immediately after transplanting
(Table 1). The study area was cultivated on July 13,
2015, and July 15, 2016, and lay-by treatments
consisting of S-metolachlor (800 g ai ha−1), metribu-
zin (210 or 315 g ai ha−1), metribuzin (210 g ha−1)
plus napropamide (1,120 g ai ha−1), and metribuzin
(210 g ha−1) plus S-metolachlor (800 g ha−1) were
applied with a tractor-mounted CO2-pressurized
sprayer calibrated to deliver 140Lha−1 at 138 kPa and
fitted with 8002 XR nozzle tips (Teejet 8002 XR,
Teejet Technologies, Springfield, IL). The entire
study area was treated with clethodim at 105 g ai ha−1

plus 0.25% (v/v) nonionic surfactant on July 28,
2015, and July 13, 2016, to control emerged annual
and perennial grasses. All herbicide applications were
broadcast-applied. Weed-free check plots were hand-
weeded weekly until vine closure and then as needed
through harvest. The experimental design was a
randomized complete block with four replications
each year.
Data collected included crop injury and weed

control at 2, 4, 6, 8, and 15 WAP on a scale of 0%
(no crop injury, no weed control) to 100% (crop
death, complete weed control). The center row of
each three-row plot was harvested with a single-row
chain digger on October 6, 2015, or October 14,
2016. The sweetpotato storage roots were hand-
graded into the following categories: jumbo (≥8.9 cm
in diameter), no. 1 (≥4.4 cm but <8.9 cm), canner
(≥2.5 cm but <4.4 cm), and cull (misshapen roots)
(USDA 2005). The roots were then weighed.
Marketable yield was calculated as the aggregate of
jumbo, no. 1, and canner grades.

Table 1. Herbicide name and manufacturer.

Herbicide Trade name Manufacturer

Clethodim Select Max Valent USA Corp, Walnut Creek, CA
Clomazone Command 3ME FMC Corp, Philadelphia, PA
Flumioxazin Valor SX Valent USA Corp, Walnut Creek, CA
Metribuzin Tricor 75DF United Phosphorus Inc., King of Prussia, PA
Napropamide Devrinol 50DF United Phosphorus Inc., King of Prussia, PA
S-metolachlor Dual Magnum Syngenta Crop Protection, Greensboro, NC
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Data were subjected to ANOVA by SAS (SAS/
STAT® version 9.3, SAS Institute Inc, Cary, NC)
Proc Mixed with the fixed effect of treatment and
random effects of year and replication within year.
Means were separated by Fisher’s protected LSD
(P≤ 0.05). Visual sweetpotato injury and weed
control rating data were arcsine square-root trans-
formed before analysis. Nontransformed data are
presented for discussion purposes. Yield data from
hand-weeded and weedy checks were included in
analysis; however, crop injury and weed control data
from the checks were not included in data analysis
due to zero variance.

Results and Discussion

Sweetpotato Tolerance. Due to a treatment by
year interaction, data for sweetpotato crop injury
were analyzed separately by year.

2015. At 4 WAP, sweetpotatoes treated with
metribuzin displayed 10% to 15% foliar necrosis
(Table 2). Necrosis was transient, and by 6 WAP
plots receiving metribuzin were indistinguishable
from the hand-weeded check.

2016. At 4 WAP, sweetpotatoes treated with
metribuzin exhibited 3% to 8% stunting and ≤3%
interveinal chlorosis. In contrast to the results seen in
2015, symptoms were somewhat more persistent in
2016. At 6 WAP, stunting injury ranged from 5% to

13% for sweetpotatoes receiving metribuzin. By 8
WAP, no injury was visually evident in any plot (data
not shown). Given that cultivars in the study differed
between 2015 and 2016, the authors cannot be
certain if the difference in symptom longevity was
due to cultivar or the production environment
within each year.

Weed Control. Due to a lack of treatment by year
interaction, data for weed control were combined
across 2015 and 2016. The predominant weed
species in 2015 was redroot pigweed (Amaranthus
retroflexus L.). In 2016, the predominant weed
species were carpetweed (Mollugo verticillata L.),
ivyleaf morningglory (Ipomoea hederacea Jacq.),
horsenettle (Solanum carolinense L.), slender pigweed
(Amaranthus viridis L.), and smooth groundcherry
[Physalis longifolia (Nutt.) var. subglabrata (Mackenzie
& Bush) Cronq.].
Season-long weed control was excellent (≤98%)

for all herbicide treatments used in the study
(Table 3). Although metribuzin at 315 g ha−1,
metribuzin plus napropamide, and metribuzin plus
S-metolachlor at times provided statistically greater
weed control than did the grower standard, S-
metolachlor, differences were minimal (≤4% at any
point during the study).

Sweetpotato Yield. Jumbo, no. 1, marketable, and
cull yield data lacked a year by treatment interaction
and were analyzed across 2015 and 2016. However,
canner yield did demonstrate a year by treatment

Table 2. Sweetpotato crop response to lay-by herbicide treatments at Pontotoc, Mississippi, in 2015 and 2016.

Crop injury

2015 2016

Lay-by treatmenta
4 WAPb

(necrosis)
6 WAP
(stunting)

4 WAP
(stunting)

4 WAP
(IVC)

6 WAP
(stunting)

_________________________________ % _________________________________

Hand-weeded check 0 0 0 0 0
Weedy check 0 0 0 0 0
S-metolachlor (0.8 kg) 0 3 13 3 5
Metribuzin (210 g) 13 0 8 3 10
Metribuzin (315 g) 13 0 8 0 13
Metribuzin (210 g) + napropamide (1,120 g) 10 0 3 3 8
Metribuzin (210 g) + S-metolachlor (0.8 kg) 15 0 8 0 5
LSD (P≤ 0.05) 6 NS 6 NS NS

a Lay-by treatments were broadcast-applied to ‘Beauregard’ sweetpotato 20 days after transplanting in 2015 and to
‘Orleans’ sweetpotato 25 days after transplanting in 2016.

b Abbreviations: IVC, interveinal chlorosis; NS, not significant; WAP, week after transplanting.
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interaction and was analyzed separately by year.
Hand-weeded check plots yielded 4,600; 18,350;
28,770; and 1,520 kg ha−1 of jumbo, no. 1, market-
able, and cull grades, respectively (Table 4). Jumbo,
no. 1, and marketable yields from all herbicide-
containing treatments in the study were greater than
those of the weedy check and were similar to those of
the hand-weeded check. For all treatments, cull
grade yield was similar to that of the hand-weeded
check. Canner yield response differed between years.
In general, canner yield was greater in 2016 (8,460
to 10,670 kg ha−1) than it was in 2015 (1,570 to
3,570 kg ha−1). In both years, canner yield in all
treatments was similar to that of the hand-weeded

check, with one exception: in 2015, sweetpotatoes
receiving metribuzin plus napropamide yielded more
canners (3,570 kg ha−1) than did the hand-weeded
check (2,300 kg ha−1).
Weed control in the present study was generally

excellent (≥98% through 15 WAP). Flumioxazin
and clomazone herbicides applied to all noncheck
plots were successfully activated by rainfall and/or
irrigation. Unfortunately, at the time of lay-by
herbicide applications 4 WAP, few weeds had
emerged. This lack of weed pressure limited the
ability of the researchers to determine the potential
impact of metribuzin on POST weed control.
However, the relative lack of weed pressure at

Table 3. Effect of lay-by herbicide treatments on weed control at Pontotoc, Mississippi, pooled across 2015
and 2016.

Weed controla

Lay-by treatmentb 4 WAPc 6 WAP 8 WAP 15 WAP

_______________________________ % _______________________________

Hand-weeded check 100 100 100 100
Weedy check 0 0 0 0
S-metolachlor (0.8 kg) 98 96 97 98
Metribuzin (210 g) 100 99 98 99
Metribuzin (315 g) 99 99 100 100
Metribuzin (210 g) + napropamide (1,120 g) 99 100 99 100
Metribuzin (210 g) + S-metolachlor (0.8 kg) 100 100 99 99
LSD (P≤ 0.05) 2 3 3 2

a Predominant weed species in 2015, redroot pigweed; in 2016, carpetweed, ivyleaf morningglory, horsenettle,
slender pigweed, and smooth groundcherry.

b Lay-by treatments were broadcast-applied to ‘Beauregard’ sweetpotato 20 days after transplanting in 2015 and to
‘Orleans’ sweetpotato 25 days after transplanting in 2016.

c Abbreviations: WAP, week after transplanting.

Table 4. Effect of lay-by herbicide treatments on sweetpotato yield by grade at Pontotoc, Mississippi, pooled across 2015 and 2016.

Sweetpotato yield

Canner

Lay-by treatmentb Jumbo No. 1 2015 2016 Marketablea Cull
_______________________________________ kg ha−1 _______________________________________

Hand-weeded check 4,600 18,350 2,300 9,440 28,770 1,520
Weedy check 590 10,320 1,570 10,670 17,080 830
S-metolachlor (800 g) 4,450 18,000 1,910 9,930 28,380 1,420
Metribuzin (210 g) 4,060 17,610 3,130 8,460 27,450 1,520
Metribuzin (315 g) 3,720 18,250 2,640 10,320 28,430 1,860
Metribuzin (210 g) + napropamide (1,120 g) 4,060 16,880 3,570 10,230 27,790 1,170
Metribuzin (210 g) + S-metolachlor (800 g) 3,030 16,540 2,300 9,490 25,440 2,690
LSD (P≤ 0.05) 2,100 3,380 980 1,810 3,720 1,320

a Marketable is the aggregate of jumbo, no. 1, and canner grades.
b Lay-by treatments were broadcast-applied to ‘Beauregard’ sweetpotato 20 days after transplanting in 2015 and to ‘Orleans’

sweetpotato 25 days after transplanting in 2016.
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lay-by allowed for a greater understanding of the
effect of lay-by treatments on crop tolerance and
yield data.

Sweetpotato displayed good crop tolerance to
metribuzin broadcast-applied at lay-by. Although
some foliar necrosis, interveinal chlorosis, and
stunting injury was observed, it was transient and
not evident after 6 to 8 WAP. Furthermore, crop
injury did not translate into yield loss. Transient crop
injury observed in the present study differs from that
reported by Motsenbocker and Monaco (1993), who
reported >30% crop injury at harvest from metri-
buzin applied immediately after transplanting and at
3 WAP. However, Motsenbocker and Monaco
(1993) applied a higher rate of metribuzin, 1.1 to
2.2 kg ha−1, than was used in the present study.
Currently, sweetpotato producers lack POST broad-
leaved weed control options. While in the present
study some metribuzin lay-by treatments did statis-
tically increase weed control compared to the current
grower standard, the differential in weed control
could potentially be far greater in years in which a
rainfall event fails to activate flumioxazin and/or
clomazone applications. Applications of metribuzin
at 210 to 315 g ha−1, alone or in combination with
S-metolachlor or napropamide, appear to fit into a
sweetpotato weed management program as a poten-
tial replacement for S-metolachlor alone, which
provides no POST weed control.
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