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ABSTRACT

Field studies were conducted during the 1997 and 1998 growing season to eval-
uate Gramoxone (paraquat), Roundup Ultra (glyphosate), or Touchdown (sulfosate)
for field sandbur control, ‘Coastal’ bermudgrass tolerance, and effect on bermuda-
grass yield. All herbicides were applied within eight d of bermudagrass cut except
in 1998 when herbicides were applied 17 d after cutting. Roundup Ultra at 0.5 and
1.0 pt/A controlled > 90% field sandbur while Touchdown at 0.5 and 1.0 pt/A con-
trolled > 89%. Gramoxone control of field sandbur ranged from 61 to 94%.
Bermudagrass injury (stunting) was greater with the 1.0 pt/A rate of RoundupUltra
or Touchdown. Injury was less than 10% in most instances when herbicides were
applied within 8 d of bermudagrass cut. When herbicides were applied 17 d after
bermudagrass cut, bermudagrass injury varied from 11 to 93% and resulted in some
bermudagrass death. Coastal bermudagrass yield was not affected by any herbicide
treatments applied within 8 d of cutting when compared with the untreated check.
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Forage production is an important facet of Texas agriculture as evidenced by the fact
that over 40% of the land use in Texas is devoted to grazing lands and/or hay production
(Census of Agriculture, 1992). Weeds are a problem on much of this production area.
Field sandbur is rated the ninth most common and the second most troublesome pasture
weed in Texas (Dowler, 1999).

Bermudagrass [Cynodon dactylon (L.) Pers.] is considered by many to be the most
important grass of the livestock industry. Since the early times of fencing the ranching
industry has depended on bermudagrass for grazing and hay. Weed species, such as field
sandbur (Cenchrus pauciflorus Benth.), invade many of these bermudagrass production
areas and need to be removed to prevent a reduction in yield and quality. (Ball et al.,
1991). Field sandbur is adapted and grows best where mean daily temperatures are above
24°C (Burton and Hanna, 1995). C. paucifiorus can grow in many habitats. Often asso-
ciated with low moisture and with sandy or light, well-drained soils of the tropics, the
plant can spread rapidly in moderately moist regions. Under dry conditions the plant is
short-lived, stays very small, and produces few burs, while under moist conditions it may
be long-lived, can grow very large and produces many burs (Holm et al., 1991).

Field sandbur, commonly called grassbur, is a summer annual grassy weed that can
be found in the southern part of the United States from California to North Carolina. This
weed is especially adapted to dry, sandy soils but can be found growing in other types of
soils as well (Holm et al., 1991).

The common name, sandbur, refers to the fact that these grasses are adapted to porous
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sandy soils and to the spiny lure of the seed heads which easily detach from the racemes
and become attached to clothing or animal hair. The spiny burs can cause painful or
annoying injuries to human skin and can contaminate feeds and hay, thus reducing its
palatability and acceptability for animals. It produces from five to 70 or more spiny burs
on each raceme. When mature, these burs fall to the ground and produce new plants.
Undoubtedly the primary method of dispersal is its spiny bur (Holm et al., 1991). The
plants flower throughout most of the year in the moist tropics (Holm et al., 1991). Com-
petition from this grass weed delays bermudagrass establishment and reduces both the for-
age yield and quality (Bingham and Shaner, 1981: Walker et al., 1998).

Since atrazine [6-chloro-N-ethyl-N=-(1-methylethyl)-1,3,5-triazine-2,4-diamine] is
no longer available for use in pastures, no herbicide has been cleared which will effec-
tively control sandbur in pasture. The bipyridinium herbicide, paraquat, is widely used
for total vegetation control (Fuerst and Vaughn, 1990). In cropping systems, it is applied
before planting annual crops, during the dormant stage of perennial crops, or as a spray
directed away from growing crops. It is active only when applied to the foliage; it is not
extensively translocated in plants and has no soil activity due to strong absorption to seed
colloids (Anonymous, 1994). Paraquat is a highly water-soluble divalent cation that des-
icates plants in a few hours in full sunlight by a series of reactions which causes cell mem-
branes to lose integrity, resulting in water loss and rapid desication (Dodge, 1982).

Glyphosate, the active ingredient in Roundup Ultra, and Touchdown, is a nonselec-
tive, foliar-applied herbicide that is useful for perennial weed control because it translo-
cates to the roots (Gottrup et al., 1976; Sandberg et al., 1980; Schultz and Burnside, 1980;
Sprankle et al., 1975). Glyphosate accumulation in the roots of perennial weeds is
required to Kill root buds and other organs capable of vegetative reproduction (Claus and
Behrens, 1976; Waldecker and Wyse, 1985). Factors that reduce glyphosate absorption
and translocation to root tissue reduce control of vegetative reproductive parts (Chase and
Appleby, 1979; Waldecker and Wyse, 1985).

Since field sandbur is such a problem in bermudagrass pastures, the objective of this
research was to determine the feasibility of using a nonselective foliar-applied herbicide
to control field sandbur in a bermudagrass pasture and the effects of these herbicides on
bermudagrass yield.

MATERIALS AND METHODS

Field studies were conducted during the 1997 and 1998 growing season near Shiner,
TX in Lavaca County. The soil at the test site was a Carbengle loam (fine-loamy, car-
bonatic, thermic Typic Calciustolls) with less than 1% organic matter with a pH of 7.1.
The test location remained in the same vicinity of the field in each year due to the heavy
population of field sandbur (2 to 3 plants/ft2).

Herbicide treatments included Roundup Ultra and Touchdown applied at 0.5 and 1.0
pt/A and Gramoxone at 0.4 pt/A. These herbicides were applied after the first or second
cutting or a combination herbicide application after both the first and second cutting.
Touchdown and Gramoxone included a nonionic surfactant (X-77, a mixture of alkylaryl
polyoxyethylene glycols, free fatty acids and isopropanol; Valent USA Corp., Box 8025,
Walnut Creek, CA 94596) at 1% (v/v). Herbicides were applied within 8 d of bermuda-
grass cutting except in 1998 when herbicides were applied 17 d after the second bermuda-
grass cutting.

Herbicide treatments were applied broadcast with a CO, backpack sprayer equipped
with Teejet 11002 flat fan nozzles (Spraying Systems Co., Wheaton, IL 60189-7900) cal-

Texas Journal of Agriculture and Natural Resources, Vol. 13, 2000

2




ibrated to deliver a spray volume of 20 gal/A at 28 psi. Field sandbur control and “coastal’
bermudagrass injury were evaluated 30 and 50 d after treatment (DAT) in 1997 and 40 and
60 DAT in 1998. Visual estimates were based on a scale of 0% (no field sandbur control
or bermudagrass injury to 100% complete control of field sandbur or death of bermuda-
grass) relative to the untreated check. Bermudagrass injury was characterized as stunting
of the regrowth except for the 60 DAT which included bermudagrass necrosis and chloro-
sis.

Treatments were applied in a randomized complete block design with four replica-
tions. Plot size measured 6 ft wide by 25 ft long. Grass plots were harvested 3 to 4 d prior
to the commercial harvest of remaining pasture. Two randomly selected 16 in2 quadrants
were hand-cut from each plot. Field sandbur and bermudagrass were hand-separated to
determine forage composition, and dried for 72h at IS0°F.  After samples were dried,
bermudagrass yields on a dry matter basis were determined.

Plot yields were not taken at the first cutting of each year since herbicides had not yet
been applied. Plots were harvested on 30 June and 27 November, 1997 and 1 September
1998. Herbicides were applied on 6 May and 8 July, 1997 and 14 May and 18 Septem-
ber, 1998. Lack of rainfall during the spring and summer of 1998 resulted in poor
bermudagrass growth and a late season (18 September) herbicide application. Therefore
a second harvest was not obtained in 1998.

All data were evaluated with analysis of variance and LSD at the 0.05 level of sig-
nificance were calculated to compare treatment means. Data were evaluated individually
by years because of differences in application timing and rating intervals.

RESULTS AND DISCUSSION

Sandbur control

In 1997, Roundup Ultra and Touchdown controlled > 89% field sandbur when rated
30 days after first cutting herbicide treatment (DAIT) while Gramoxone provided < 85%
control (Table 1). When rated 50 days after second cutting herbicide treatment (DA2T),
Roundup Ultra applied after first cutting provided < 76% control, while Roundup Ultra
applied after second cutting provided 78 to 95% control. Roundup Ultra applied both
after first and second cutting provided 100% control regardless of rate. Touchdown
applied after first cutting provided < 90% sandbur control while Touchdown applied after
second cutting controlled 98 to 100% field sandbur. Touchdown applied after first and
second cutting controlled 100% field sandbur. Gramoxone at 50 DA2T controlled < 70%
field sandbur when applied at first or second cutting but controlled 88% field sandbur
when applied after first and second cutting (Table 1).

In 1998, similar trends as seen with the early rating of 1997 were evident when eval-
uated 40 DAIT (Table 1). Gramoxone applied once controlled less field sandbur than
Roundup or Touchdown. When rated 60 DA2T all herbicide treatments except Gramox-
one applied after first cutting controlled > 90 field sandbur. The excellent control with all
herbicide treatments was due to lack of rainfall after second cutting which resulted in less
field sandbur germination.

Bermudagrass injury

In 1997, Roundup Ultra at 1.0 pt/A resulted in < 11% injury when applied after first
or second cutting (Table 2). Touchdown at 1.0 pt/A caused < 8% injury while the 0.5 pt/A
rate of Touchdown applied after second cutting resulted in 15% bermudagrass injury.
Injury from Gramoxone was 5%.
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Table 1. Field sandbur control with Gramoxone, Roundup Ultra, or Touchdown.

Field sandbur control

Appl 1997 1998
Herbicide Rate timing 30 DAITY 50 DA2T" 40 DAITY 40 DA2TY
(pvA)

Check - - 0 0 0 0
Roundup Ultra 0.5 Cut | 90 65 89 94
Roundup Ultra 1.0 Cut | 99 76 96 93
Roundup Ultra 0.5 Cut 2 - 95 - 94
Roundup Ultra 1.0 Cut 2 - 78 - 95
Roundup Ultra 0.5 Cutl+2 91 100 96 94
Roundup Ultra 1.0 Cutl+2 99 100 98 93
Touchdown 0.5 Cut 1 89 73 100 93
Touchdown 1.0 Cut 1 96 89 89 93
Touchdown 0.5 Cut 2 - 98 - 95
Touchdown 1.0 Cut 2 - 100 - 95
Touchdown 0.5 Cutl+2 93 100 100 93
Touchdown 1.0 Cutl+2 95 100 85 95
Gramoxone 0.4 Cut 1 76 61 73 86
Gramoxone 0.4 Cut 2 - 64 - 90
Gramoxone 0.4 Cutl+2 84 88 94 93

LSD (0.05) 8 33 17 5

¥ 30 DAIT = 30 d after first cutting herbicide treatments
¥ 50 DA2T = 50 d after second cutting herbicide treatments
¢ 40 DAI1T = 40 d after first cutting herbicide treatments
# 60 DA2T = 60 d after second cutting herbicide treatments

In 1998, when rated 40 DAT, bermudagrass injury with Roundup Ultra at 1.0 pt/A
ranged from 9 to 20% while injury with 0.5 pt of Roundup Ultra was < 1%. Bermuda-
grass injury with Touchdown at 1.0 pt/A was < 4%. Gramoxone resulted in < 1% injury.

When rated 60 DAT all herbicides applied after the second cutting resulted in > 36%
injury to the bermudagrass (Table 2). Herbicides were applied 17 d after bermudagrass
was cut and the bermudagrass had some leaf development (authors personal observa-
tion).

Paraquat resulted in 67 to 71% bermudgrass injury while Roundup Ultra injury
ranged from 36 to 80% and Touchdown injury ranged from 75 to 80%. Although all the
three herbicides are active when applied to foliage (Ambach and Ashford, 1982; Fuerst
and Vaughn, 1990; McKinlay et al., 1974; Sprankle et al., 1975), Roundup Ultra and
Touchdown are more useful for perennial weed control because they are translocated to
the roots (Sprankle et al., 1975; Waldecker and Wyse, 1985; Wyrill and Burnside, 1976).
Paraquat is not translocated in plants (Fuerst and Vaughn, 1990) and, therefore, will not
effectively control perennial grasses.

Bermudagrass yield

No significant differences in bermudagrass yield were noted at any harvest date
(Table 3). A second harvest was not taken in 1998 due to late herbicide application.
Although some bermudagrass injury was noted after first and second cutting in 1997 and
the first cutting in 1998 the bermudagrass recovered by harvest. However, yield differ-
ences would have been noted if a harvest could have been taken after the second harvest
in 1998 (authors personal opinion).

Although field sandbur did not have an effect on bermudagrass yield, the presence of
these spiny burs reduces feeding palatability and presents problems in handling forage or
hay by hand. Roundup Ultra and Touchdown were effective for field sandbur contro],
however, since these herbicides do not possess any residual activity, repeat applications
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Table 2. Coastal bermudagrass injury following applications of Gramoxone, Roundup Ultra,
and Touchdown.

Bermudagrass injury

Appl 1997 1998
Herbicide Rate timing 30 DAIT" 50 DA2T" 40 DAITY 40 DA2TY
(pUA)

Check - - 0 0 0 0
Roundup Ultra 0.5 Cut 1 0 0 0 0
Roundup Ultra 1.0 Cut 1 11 0 9 0
Roundup Ultra 0.5 Cut 2 - 0 - 72
Roundup Ultra 1.0 Cut 2 - 10 - 80
Roundup Ultra 0.5 Cutl+2 0 0 1 36
Roundup Ultra 1.0 Cut 1 +2 1 10 20 77
Touchdown 0.5 Cut 1 0 0 0 0
Touchdown 1.0 Cut 1 0 0 3 5
Touchdown 0.5 Cut 2 - 15 - 75
Touchdown 1.0 Cut 2 - 0 - 80
Touchdown 0.5 Cutl +2 0 3 0 75
Touchdown 1.0 Cutl +2 0 8 4 76
Gramoxone 0.4 Cut 1 0 0 ] 0
Gramoxone 0.4 Cut 2 - 0 - 71
Gramoxone 0.4 Cutl +2 0 5 1 67

LSD (0.05) 7 9 4 25

“30 DAIT = 30 d after first cutting herbicide treatments
¥ 50 DA2T = 50 d after second cutting herbicide treatments
“40 DAIT = 40 d after first cutting herbicide treatments
“ 60 DA2T = 60 d after second cutting herbicide treatments

Table 3. Coastal bermudagrass dry weight yield following applications of Gramoxone, Roundup
Ultra, or Touchdown.

Bermudagrass yield

Appl
Herbicide Rate  timing® 6/30/97 11/27/97 9/1/98
(p/A) Lbs/A-mmmmeee

Check - - 3849 1525 2326
Roundup Ultra 0.5 Cut 1 4227 1603 2178
Roundup Ultra 1.0 Cut | 3780 1353 2468
Roundup Ultra 0.5 Cut 2 - 1494 -
Roundup Ultra 1.0 Cut 2 - 1260 -
Roundup Ultra 0.5 Cutl+2 4607 1945 2662
Roundup Ultra 1.0 Cutl+2 4004 2038 2807
Touchdown 0.5 Cut 1 4460 2022 3243
Touchdown 1.0 Cut | 3970 1540 2372
Touchdown 0.5 Cut 2 - 1618 -
Touchdown 1.0 Cut 2 - 1509 -
Touchdown 0.5 Cutl+2 4235 1431 2178
Touchdown 1.0 Cutl+2 3803 1742 2420
Gramoxone 0.4 Cut 1 4123 1587 1936
Gramoxone 04 Cut 2 - 1773 -
Gramoxone 0.4 Cutl+2 3964 1509 2614

LSD (0.05) NS NS NS

*Herbicide application to bermudagrass no later than 5 day after designated cutting.
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after each cutting will be necessary for effective control. Also these herbicides may cause
bermudagrass injury if herbicide application is delayed more than 7 to 10 d after cutting
when the bermudagrass develops new lead growth. At the present time, only Roundup
Ultra is cleared for use on bermudagrass pastures.
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