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Conventional weed management programs for soybeans (Glycine max (L.) Merr.)in Arkansas usually require multiple applications of herbicides. This is due tothe broad spectrum of broadleaf and grass weeds infesting a given field. A typical
program will include a preplant incorporated

or preemergence grass herbicide such
as trifluralin or alachlor followed by a postemergence herbicide, or combinationof herbicides, such as bentazon + acifluorfen. The preplant or preemergence grass
herbicide may also be mixed with a soil applied broadleaf herbicide such asmetribuzin or imazaquin. It is also common to follow with a directed spray of2,4 -DB. When labeled rates of these herbicide combinations are used, costs willoften exceed $50 /ha and have since the mid- 1970's.

The cost /price squeeze that began in the late 1970's caused many farmers toseek ways to reduce input costs. The first step was to apply preemergence andpostemergence herbicides as band rather than broadcast applications. At thispoint, labeled broadcast rates were being used but they were reduced for theappropriate proportion of sprayed versus nonsprayed areas. Then, in the late1970's and early 1980's, soybean growers began reporting successes withpostemergence herbicide rates considerably lower than those on the manufacturer's
labels. For a short period in the early 1980's popular press articles citing
success stories using reduced rates with soybean oil carriers and applied withcontrolled droplet sprayers were even more dramatic. Research conducted to verifythese stories began to quickly show that species susceptibility, applicationtiming, application accuracy, and environmental conditions had far more effect on
herbicide activity than did method of application, spray carrier.or spray volume.
Through research by Banks and Oliver (5), Hopkins, et. al. (8, 9), Oliver (12),and others, the University of Arkansas quickly built a data base to support
reduced rate programs. The first approach in extending this information to the
grower was to send the research data to the county agents and let them handle iton an oral basis. The county agents quickly refused to accept the burden of
liability in this manner. From there the Director of the Arkansas Cooperative
Extension Service was approached in 1985 with the data and a request was made toplace a set of reduced rate intensive management recommendations in thepublication, Recommended Chemicals for Weed and Brush Control, MP -44 (2). The
potential pressures from industry and liability aspects were discussed. Anadmirable response from the Director confirmed the mission of the Land Grant
system was to conduct and extend research to the grower and if the scientists hadconfidence in the data base, then go forward.

The first reduced rate recommendations
were published in 1985 for 1/4 and1/2 labeled rates of bentazon, acifluorfen, sethoxydim, and fluazifop. Since 1985,

reduced rates of lactofen, imazaquin, chlorimuron, fomesafen, and quizalofop havebeen added. In general, the postemergence rates break down as follows: 1 to 6days after weed emergence (DAE), 1/4 to 1/3 rates; 7 to 12 days DAE, 1/2 rates;and 13 + DAE, labeled rates. Reduced rates of the soil applied herbicides;
imazaquin, metribuzin, and chlorimuron + metribuzin were added in 1987. Rates ofthe herbicides range from 1/2 to 2/3 labeled rates for a given soil type. Thereduced rate recommendations are published as a separate section with specific
instructions and can be obtained by requesting the MP -44 (2) from the Arkansas
Cooperative Extension Service. Since 1986, the reduced'rate recommendations havealso been published in a computer program, Soybean Weed Control (4). In the
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Arkansas reduced rate program, it is emphasized that no single reduced rate
treatment is a weed control program. Reduced rate treatments are used in

conjunction with other reduced rate or in some cases labeled rate treatments. The
most consistent and economical Arkansas soybean weed control programs consist of
a combination of reduced rate soil - applied treatment followed by a reduced rate
of postemergence herbicide, if needed, to control escapes.

Extensive research and demonstration programs are conducted each year to
verify the existing recommendations and to expand the program (3, 7, 11). Soybean
commodity check -off funds and Low Input Sustainable Agriculture (LISA) funds have
been a tremendous boost to the program. With these funds the reduced rate concept
has been taken from broadcast to very narrow band applications using precision
cultivators (1). Soybean weed control programs with herbicide costs in the $12 to

$25 /ha range are easily attained in this program.

As an example of the type of data generated in the program, the three -year
averages from one experiment are shówn in Table 1.

Table 1. WEED CONTROL PROGRAM
% Control Herbicide Yield

Treatment (herb. rates in kg ai /ha) Cocklebur region, Cost $ /ha kg /ha

1. Untreated check 0 0 1008

2. Hand weeded check 94 83 -\1 2218

3. Rotary hoe and cultivate 20 55 1277

4. Trifluralin + imazaquin 0.84 +
0.07, ppi fb bentazon +
acifluorfen 0.28 + 0.14, ot
(10 DAE) 85 86 44 2218

5. Trifluralin, 0.84, ppi fb
bentazon + acifluorfen, 0.56
+ 0.28, ot (14 DAE) fb 2,4 -DB,
0.22, directed, 64 84 49 1949

6. Trifluralin, 0.84, ppi fb
bentazon + acifluorfen, 0.28 +
0.14, ot (6 DAE) fb 2,4 -DB, 0.22,
directed 76 95 27 2083

7. Trifluralin, 0.84, ppi fb
bentazon + acifluorfen, 0.06 +
0.03, 15 cm band'4 (6 DAE) fb
2,4 -DB, 0.22, directed 78 90 16 2218

8. Trifluralin, 0.84, ppi fb
bentazon + acifluorfen, 0.11 +
0.06, ot, 30 cm band (6 DAE) fb
2,4 -DB, 0.22, directed 77 90 19 2218,

9. Fomesafen + fluazifop, 0.21 +
0.21, ot, 15 cm band (6 DAE)
repeated at 14 DAE 64 83 11 2016

- Handweeded check average cost $1,000 /ha per year LSD =403

1LDAE is days after soybean weed emergence for application timing.
Directed means spray directed to lower 1/3 of 20 cm soybeans.

--Unless applied to a band which is noted, treatments were applied broadcast.

All plots cultivated average of three times per year.
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Common cocklebur (X.anthium strumarium L.) and morningglory (a mixture of
Ipomoea lacunosa L. and Ipomoea hederacea L.) ranged from light in 1991 to severe
in 1990 with the infestation in 1989 being moderate. Handweed check costs reflect
hoe time costs based on a wage of $3.50 /hour. Plot size was four rows 75 cm
apart x 30 m with three replications. A track guidance system was used to
facilitate spraying on 15 cm bands. With this system, guide tracks are created
in the soil at planting to hold the cultivator/sprayer centered on the row (see
illustration). Treatments 4 and 5 are grower standards. These are also reduced
rate programs. For example, in treatment 4 the imazaquin rate is 1 /2X and the
bentazon and acifluorfen rates are 1 /4X. Rates could have been increased to
exaggerate cost savings. However, these standards were chosen to reflect what a
typical grower would do. Treatment 6 is similar to treatment 5 but the bentazon
+ acifluorfen rate is reduced and sprayed 8 days earlier. In treatments 7 and 8
the reduced broadcast rate of bentazon and acifluorfen is further reduced for the
appropriate band width. In treatment 9 no soil applied herbicides were used and
the fomesafen and fluazifop rates were reduced rates applied on a 15 cm band.

Track guidance cultivator /sprayer cultivating and
spraying over -the -top herbicide on 15 cm band on
row spaced 75 ca apart

Results of the Program
This program has been extremely popular with soybean growers in Arkansas

as well as in other states. Current survey information indicates reduced rates
are used on approximately one half of the Arkansas soybean acreage with an annual
cost savings of $17 /ha or $8 to 9 million annually. As reflected by choice of
standards in the cited study, reduced rates have become the grower standard in
Arkansas. To date, there have been no lawsuits and some of the companies who were
most critical in 1985 are the most complimentary now. Industry concerns of "the
average grower can't pull it off "; "it is small plot work that can't be
duplicated on large farms "; and "the industry reps will get the complaints" have
largely proven to be unfounded. In addition, several new herbicide registrations
reflect reduced rates compared to previous labels. From Research and Extension
scientists points of view, reduced rate programs are extremely popular with
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growers, they are much more challenging than using higher herbicide rates to
solve a problem; there are excellent opportunities for funding; and they are
environmentally sound. In 1991, Missouri added reduced rate recommendations for
soybeans (13).

These concepts are now being studied for other agronomic and horticultural
crops (6, 10). The soybean program is currently being expanded to include cover
cropping, ridge tillage, and crop rotation to allow even further reduction in
herbicide inputs.
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