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Control Method and Time of Emergence Effects on Florida Beggarweed
(Desmodium tortuosum) Competition in Peanut (Arachis hypogaea)
T.L. Grey'* and D.C. Bridges

ABSTRACT

Field experiments were conducted to evaluate
control method and time of emergence effects on
Florida beggarweed competition in peanut. Two
day old cotyledon stage Florida beggarweed were
transplanted on the day of peanut emergence or
21 days after peanut emergence (DAPE). Treat-
ments were a weed-free check, Florida beggar-
weed check established at peanut emergence,
chlorimuron applied postemergence (POST) 49
or 63 DAPE, Florida beggarweed clipped weekly
to the crop canopy after reaching 15 cm in height,
Florida beggarweed clipped beginning at 63
DAPE, mowing of Florida beggarweed at 63
DAPE, and paraquat 63 DAPE. In other treat-
ments paraquat was applied 21 DAPE early
postemergence (EPOST), or paraquat was applied
EPOST followed by chlorimuron 63 DAPE to
a Florida beggarweed infested or weed-free
treatment. Prior to treatment application, 98%
of Florida beggarweed transplanted at peanut
emergence survived. When chlorimuron was
applied at 63 DAPE, 93% of Florida beggarweed
established at peanut emergence survived verses
31% survival for Florida beggarweed established
21 DAPE. This response indicated that maturing
Florida beggarweed were tolerant to chlorimuron.
Neither mechanical or chemical control methods
reduced survival of Florida beggarweed that were
transplanted at peanut emergence. Florida beg-
garweed established 21 DAPE survived when
clipped, mowed, or treated with paraquat 21
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DAPE followed by chlorimuron 63 DAPE.
Peanut yield was significantly reduced by Florida
beggarweed established at peanut emergence.
Yield was not affected by paraquat EPOST
followed by chlorimuron 63 DAPE. Florida
beggarweed was controlled effectively with chlor-
imuron applied 49 or 63 DAPE.

Key Words: Arachis hypogaea, Desmo-
dium tortuosum, herbicide, weed competition.

Weed flora associated with peanut are charac-
terized by populations of many plant species that
have different competitive abilities (Buchanan et
al., 1982). Florida beggarweed consistently ranks as
the most troublesome weed in peanut surveys for
Alabama, Florida, and Georgia (Buchanan et al.,
1982; Elmore, 1989; Dowler, 1992, 1998; Prostko,
2001; Webster and MacDonald, 2001). Florida
beggarweed is a vigorous competitor when estab-
lished within the first 8 wks of peanut emergence
(Buchanan et al., 1976; Hauser et al., 1982; 1975;
Cardina and Brecke, 1991). Lack of early season
Florida beggarweed control can lead to season-
long interference that reduces yield (Hauser et al.,
1975; 1982; Cardina and Brecke, 1991; Wehtje et al.,
2000a; 2000b). Poor control hinders crop harvest
by interfering with digging and threshing (Bucha-
nan et al., 1982; Wehtje et al., 1999).

Florida beggarweed morphology can vary with
location and this contributes to its adaptability
to changing environments, cultural practices, and
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Table 1. Test parameters for effect of control method on Florida
beggarweed in peanut.

Year
Parameter 1992 1993 1994

12 June 24 May 29 June
19 June 3 June 7 July

Peanut planting date

Peanut emergence date
Florida beggarweed

transplanting

0 DAPE® 25 June 3 June 15 July
21 DAPE 10 July 1 July 3 Aug
Mechanical treatment dates
Clipping season long — 10 July 15 July 15 Aug
initiated
Clipping or mowing - 63 21 Aug 11 Aug 8 Sept
DAPE
Herbicide treatment dates
21 DAPE 10 July 1 July 3 Aug
49 DAPE 7 Aug 28 July 25 Aug
63 DAPE 21 Aug 11 Aug 8 Sept
Harvest dates
Florida beggarweed fresh 150ct 150ct 3 Nov
weight
Peanut harvest date 14 Nov 25 Oct 11 Nov

“abbreviations; DAPE, days after peanut emergence.

control measures (Cardina and Brecke, 1989).
Light interception by Florida beggarweed reaches
a maximum at 80 to 90 d after peanut emergence
(Cardina and Brecke, 1991). Florida beggarweed
that emerges with peanut can overtop the crop
canopy at 52 d after planting; at 80 d after planting
the distance of light interference to the crop canopy
can extend to 160 cm around the weed. At densities
of 1.0 plant/m?, crop yield can be reduced 20 to
40% (Barbour and Bridges, 1995).

Postemergence (POST) weed control often
results in variable Florida beggarweed control.
Paraquat provides only early postemergence
(EPOST) contact control (Grey et al., 2003), while
chlorimuron provides contact and residual activity
(Wehtje et al., 2000a). Peanut tolerance to paraquat
was first noted in the late 1970s (Wehtje et al.,
1986). However, lack of residual activity and the
narrow window of application for control of
Florida beggarweed reduced the effectiveness of
this treatment (Wilcut et al., 1995). Chlorimuron
effectively controls Florida beggarweed, but regis-
tration states that application can begin only after
60 d have passed since peanut emergence (Johnson
et al., 1992b). This frequently becomes a mid-
season salvage treatment (Johnson et al., 1992a).
By 60 d after peanut emergence, Florida beggar-
weed can be taller than the 25 cm in height, which
is the maximum specified on the chlorimuron
registration (Webster et al., 1997; Wehtje et al.,
1999). Chlorimuron is still applied to approximate-

ly 18% of the Georgia crop (NASS, 2003).
Producers have complained that they cannot
consistently control Florida beggarweed with
chlorimuron. Alternative methods of Florida beg-
garweed control have been evaluated, including
mowing (Wehtje et al., 1999) and wick-bar
(Johnson et al., 1999), but cost limit practical use
of either method.

Florida beggarweed is the most common and
troublesome weed species in Southeastern peanut
production. Studies that have compared chemical
and mechanical control of Florida beggarweed in
the same experiment at different times of emer-
gence have not been reported. Thus, research was
conducted to evaluate chemical verses mechanical
control methods, and time of emergence effects on
Florida beggarweed establishment, growth, and
competition in peanut.

Materials and Methods

Experiments were conducted in Georgia in 1992,
1993, and 1994 at the Bledsoe Research farm near
Williamson in different parts of the same field. Soil
was a Cecil sandy clay loam (clayey, kaolinitic,
thermic, Typic Hapludults) with 1 to 2% organic
matter and pH 6.1 to 6.5.

Ethalfluralin (0.8 kg/ha) was preplant incorpo-
rated to a depth of 5 to 7 cm over the entire test
area. Peanut was planted 4 to 5 cm deep and
spaced 5 to 6 cm apart. Individual plots consisted
of four 76-cm wide by 12 m long rows. Plots were
irrigated as needed. Fertilizer, fungicides, and
insecticides were applied based on University of
Georgia extension recommendations for peanut
production (Brown, 1990). Plots were maintained
weed-free by hand hoeing for the entire season to
remove all weeds except Florida beggarweed.
Peanut ‘Florunner’ planting and emergence, Flor-
ida beggarweed transplanting, clipping, mowing,
spray application, and harvest dates are presented
in Table 1.

In a greenhouse, Florida beggarweed seed
(Adams-Briscoe Seed Co. 325 East 2" Street,
Jackson, GA 30233) were sown in soil from the
same field where the test was conducted. Flats of
Florida beggarweed were established at 3 wk
intervals in order to have the appropriate size
transplants when needed for field establishment.
Two-day-old, cotyledon stage Florida beggarweed
were then hand transplanted at peanut emergence
or 21 d after peanut emergence (DAPE) (Table 1).
Florida beggarweed were established in the peanut
row at one plant per 1.3 m? beginning 0.5 m from
the front of the plot for a total of 48 plants per plot.
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Treatments included a weed-free check and
a nontreated weedy check of Florida beggarweed
established at peanut emergence. Five treatments
were applied to Florida beggarweed established at
peanut emergence and at 21 DAPE. These included
chlorimuron at 4.0 g ai/ha applied 49 or 63 DAPE;
Florida beggarweed clipped weekly to the crop
canopy height after reaching 15 cm; Florida
beggarweed clipped starting 63 DAPE; and mow-
ing of Florida beggarweed at 63 DAPE. In addition
Florida beggarweed planting at peanut emergence
was followed by paraquat at 64.0 g ai/ha applied at
63 DAPE. Additional treatments were tested on
plots established with Florida beggarweed at 21
DAPE including paraquat at 64 g ai/ha 21 DAPE ,
and paraquat at 64 g ai/ha 21 DAPE in combina-
tion with chlorimuron 63 DAPE. The last two
treatments consisted of a Florida beggarweed
infested (weedy check) and weed-free check also
were evaluated. This treatment served to mimic
Florida beggarweed emergence after a paraquat
treatment at 21 DAPE EPOST. For this, treat-
ments were applied in the morning and Florida
beggarweed was established in the afternoon.

Herbicides were applied with a CO,-pressurized
backpack sprayer calibrated to deliver 187 L/ha at
210 kPa. Treatments were applied with a nonionic
surfactant at 0.25% v/v. Clipping treatments were
applied when Florida beggarweed branching stems
were 15 cm above the peanut canopy. Branches
were hand clipped back to peanut canopy height
with scissors, and removed from the plot. Similarly,
mowing treatments were performed to the top of
the canopy with a string trimmer but stems were
left in the plot.

For all treatments, Florida beggarweed was 3 to
8 cmtall at 21 DAPE, 40 to 60 cm tall at 49 DAPE,
and 75 to 91 cm tall at 63 DAPE. Peanut height
ranged from 4 to 8 cm tall at 21 DAPE, 28 to
35 cm at 49 DAPE, and 46 cm at 63 DAPE.

Final Florida beggarweed counts were taken on
whole plots in October of each year. Survival of
treatments was calculated based on the number of
Florida beggarweed per plot as compared to
survival for the weedy check. Florida beggarweed
was hand harvested from the entire plot by cutting
plants to the soil surface prior to peanut harvest
and height and fresh weight recorded. These data
were used to establish Florida beggarweed g/plant,
kg/ha, and biomass as a percentage of the weed-
free-check, and cm height. Florida beggarweed
biomass is reported as a percentage of the
nontreated check to reduce the variation associated
with differences between treatments in biomass
yield. Peanut was dug and inverted based on
mesocarp pod color (William and Drexter 1981).

Pods were combined 10 to 20d later with
conventional harvesting equipment.

The experimental design was a randomized
complete block with three replications. Data were
subjected to ANOVA using SAS and tested for
year by treatment interactions. Treatments means
were separated by Fisher’s Protected LSD Test at
P = 0.05.

Results and Discussion

Significant year-by-treatment interactions were
noted for final Florida beggarweed percent surviv-
al, stand, fresh weight on a per-plant and -ha basis,
height, and peanut pod yield. Thus, data for these
variables are presented for individual experiments.
No year-by-treatment interaction for Florida beg-
garweed fresh weight as a percentage of the
nontreated check was noted so data for this
variable were combined.

Flovida Beggarweed Survival. Treatments with
Florida beggarweed transplanted at peanut emer-
gence did not differ in percent survival (Table 2).
Survival was 91% or greater in the non-treated
control, and in treatments clipped season long,
clipped beginning at 63 DAPE, mowed at 63
DAPE, paraquat at 63 DAPE, and chlorimuron
at 49 or 63 DAPE Stand was 1.2 plants/m* or
greater for all years (Table 2). These responses
indicate that a single mechanical or chemical
control method did not reduce survival of Florida
beggarweed that was established at peanut emer-
gence. These data indicate that chlorimuron
applied at 49 or 63 DAPE will not kill Florida
beggarweed that emerge with the crop. In contrast,
Florida beggarweed survival was 69% or less and
stand was 0.9 plants/m” or less in all treatments
when Florida beggarweed was transplanted 21
DAPE followed by clipping, mowing, or paraquat
21 DAPE plus chlorimuron 63 DAPE. These data
indicate that Florida beggarweed emerging after
paraquat was applied 2 to 3 wks after peanut
emergence, which is a standard herbicide practice
in the Southeast (Wilcut et al., 1995), should be
controlled with chlorimuron. Wehtje et al. (2000a)
indicated that control of emerged Florida beggar-
weed is often achieved with paraquat applied 15 to
20 DAPE and that a subsequent application of
chlorimuron at 63 DAPE can significantly improve
control.

Florvida Beggarweed Fresh Weight. At the end
of the season, fresh weight biomass of Florida
beggarweed established at peanut emergence was
100 g/plant in 1992, 224 g/plant in 1993, and 45 g/
plant in 1994 (Table 3). When Florida beggarweed
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was established at peanut emergence was clipped or
mowed, weights ranged from 43 to 74 g/plant in
1992 and 1993 but 16 g or less in 1994. These
differences were attributed to the late planting of
Florida beggarweed in 1994 (Table 1). Florida
beggarweed branched from nodes when clipped or
mowed. Fresh weights of clipped or mowed plants
for the treatments established at peanut emergence
were significantly different from the nontreated
control. Florida beggarweed total biomass mir-
rored average biomass in that the longer the plants
survived, the greater the biomass accumulated by
the end of the season (Table 3).

Florida beggarweed was not susceptible to
paraquat at 63 DAPE (Table 3). Although para-
quat was effective when applied up to 28 DAPE,
it was ineffective when applied 63 DAPE. Poor
control for paraquat applied at 63 DAPE was
attributed to lack of translocation, and the large
size of Florida beggarweed prevented good cover-
age.

When chlorimuron was applied at 49 DAPE to
Florida beggarweed established at peanut emer-
gence, biomass ranged from 77 g/plant in 1992 and
98 g/plant in 1993 to 10 g/plant 1994 (Table 3).
When chlorimuron was applied at 63 DAPE
biomass was 113 g/plant in 1992, 121 g/plant in
1993, and 39 g/plant in 1994. While survival of
Florida beggarweed was not affected by either
treatment, applying chlorimuron at 49 DAPE
(14 days earlier than the 63 DAPE treatment)
reduced Florida beggarweed plant biomass each
year. None of the treatments affected biomass of
Florida beggarweed established 21 DAPE (Ta-
ble 3). As a percentage of the nontreated control,
biomass of Florida beggarweed established at 21
DAPE for any treatment was always less than any
of the 0 DAPE established treatments.

Hauser et al. (1975) reported season ending
Florida begzgarweed fresh weight of 6840 kg/ha for
8 plants/m~ for season-long interference. When
Florida beggarweed was removed the first 2 weeks
of the season then allowed to compete the re-
mainder of the season, fresh weight decreased to
4140 kg/ha for 7 plants/m>. As peanut were kept
free of Florida beggarweed for longer periods of
time, the average fresh weight decreased. This same
effect was noted for this experiment; chemical and
mechanical control methods significantly reduced
average plant fresh weight when compared to the
non-treated check.

Mechanical destruction of Florida beggarweed
reduced biomass to 33% or less of the non-treated
control (Table 3). This response indicates that
a significant proportion of the weed’s biomass
can be removed by mowing or clipping irregardless

of time of emergence. However, Florida beggar-
weed established at peanut emergence had 48, 69,
and 94% of the non-treated biomass when chlor-
imuron was applied at 49 and 63 DAPE, and
paraquat was applied at 63 DAPE, respectively. In
comparison, Florida beggarweed transplanted 21
DAPE fresh weights had 1, 1, and 2% of the
control when chlorimuron was applied at 49 or 63
DAPE, or paraquat was applied at 21 DAPE
followed by chlorimuron at 63 DAPE.

Florida beggarweed plant height was reflective
of stand and biomass. Non-treated Florida beg-
garweed established at peanut emergence were 79
to 188 cm tall (Table 4). For all treatments
established at peanut emergence, Florida beggar-
weed heights exceeded 43 cm. In contrast, Florida
beggarweed was 47 cm or less for all 21 DAPE
treatments. Previous research indicated that as wild
poinsettia grew taller, it caused interference which
reduced peanut yield (Barbour and Bridges, 1995)
while other research (Royal et al., 1997) indicated
the interception of fungicides occurred with larger
weeds. For our research, the effective control of
Florida beggarweed began with an application of
paraquat 21 DAPE. Even though paraquat has no
residual activity, the almost complete burndown
control it provided then set the stage for effective
control of later emerging Florida beggarweed with
chlorimuron at 49 and 63 DAPE. The biomass
reductions plus control likely increased harvesting
efficiency. The root systems of treatments that
clipped Florida beggarweed at 63 DAPE caused no
problem with digging, inversion, or combining as
this treatment occurred at least 63 days prior to
these operations (Table 1).

Peanut Yield. Yield from the weed-free check
was more than 4600 kg/ha in each year (Table 4).
Florida beggarweed established at peanut emer-
gence in 1992 and 1993 consistently reduced yield
even when a mechanical or chemical method was
used for control. No significant yield reduction
occurred for any treatment in 1994 as there was
variability in yield associated with the late planting
date due to adverse environmental conditions.
Yields in the non-treated control with Florida
beggarweed transplanted at peanut emergence were
3980, 3280, and 3440 kg/ha in 1992, 1993, and
1994, respectively. This corresponds to the previous
reports of 20 to 40% yield reduction from season
long Florida beggarweed competition models
(Barbour and Bridges, 1995). Buchanan et al.
(1976) reported biomass correlated more closely
with the weights of the weeds rather than with their
populations.

Paraquat applied 21 DAPE to weed free peanut
yield was 3750 and 3340 kg/ha as compared to the
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weed free of 4650 and 4670 kg/ha in 1992 and 1994,
respectively (Table 4). These data indicate that in
the absence of Florida beggarweed, paraquat
applied 21 DAPE reduced yield, although not
significant in 1994, as much as Florida beggarweed
established at peanut emergence. This same trend
for peanut yield reduction occurred for paraquat
applied at 21 DAPE followed by chlorimuron 63
DAPE in 1992 and 1994. These trends were not
observed in 1993.

Yields were 4720, 4850, and 3750 kg/ha in 1992,
1993, and 1994 respectively, when chlorimuron was
applied 49 DAPE (Table 4). Although not signif-
icant, peanut yield for chlorimuron applied at 63
DAPE was less in 1992, 1993, and 1994 than when
applied at 49 DAPE. Since these studies were
conducted, research has indicated no difference for
peanut yield of six cultivars treated with chlor-
imuron at 49 or 63 DAPE (Wehtje and Grey,
2004).

Conclusions

Mechanically controlling Florida beggarweed
established at peanut emergence was as effective as
chlorimuron applied at either 49 or 63 DAPE.
Excellent Florida beggarweed control was achieved
with chlorimuron applied at 63 DAPE if treatment
was targeted to control plants emerging 21 DAPE.
However, cost associated with mechanical control
could limit use (Wehtje et al., 1999). For all
variables, Florida beggarweed established 21
DAPE responded differently from the Florida
beggarweed established at peanut emergence.
EPOST applications of paraquat controlled Flor-
ida beggarweed as previously noted (Wehtje et al
2000). Florida beggarweed control can be im-
proved with chlorimuron at 49 DAPE versus 63
DAPE. Herbicide timings and combinations affect
on competition should be further investigated.
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