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Primisulfuron for weed control in maize (Zea mays L.)
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Summary
Primisulfuron, (2- [3- (4',6 -bis( difluoromethoxy)- pyrimidin- 2 -y1)-
ureidosulfonyl]- benzoic acid methylester), is a new herbicide for
control of weeds in maize. The unique activity spectrum includes
control of Sorghum species, Elytrigia repens, and many
dicotyledonous weeds. Primisulfuron is applied postemergence at
low rates, has crop rotation flexibility, and is sold in water
soluble packaging.

Introduction
Modern agriculture, with its challenge to feed the expanding
world population, needs reliable and safe weed control.
Agrichemical research has provided new plant protection products
with significantly improved activity and environmental safety.

Primisulfuron, developed under the code number CGA- 136872, is
a new sulfonylurea herbicide for selective weed control in maize.
It was first synthesized in 1981 and was released to the public
in 1987 (2). Primisulfuron controls some weeds in maize which
were previously very difficult to control (1,2,3).

In addition to the weed spectrum, primisulfuron has many other
desirable characteristics, including an extremely low use rate
(15 -40 g a.i. ha-1); postemergence /curative activity; utility in
reduced tillage systems; low mammalian toxicity; soil activity
for residual weed control; a relatively short half -life in most
edaphic environments; and it is marketed in small unique water-
soluble packets which minimize exposure, simplify measurement,
and solve package disposal problems. Thus, this product has the
characteristics of a modern pesticide and fits in a major market.

Most common maize hybrids are very tolerant to primisulfuron
at rates needed for weed control, but a very small number of
hybrids have been found to be potentially sensitive.. That is the
subject of the preceding paper by Drs. Porpiglia and Gillespie.
Materials and methods
Field results supporting this paper are from typical weed control
trials, generally using Randomized Complete Block design, with
three or four replications, and various plot sizes (normally 20-
30 m2). Formulations tested progressed from 5WP to 75WP to the
current 75% water - dispersible granule. In most cases, subjective
ratings were taken on percent crop injury and percent weed
control by species. In some trials, crop yields were determined
using small -plot harvesters.

Results and discussion
Weeds controlled with primisulfuron (Table 1) include some
grasses which have been difficult to control in maize (2,3). In
addition, numerous broadleaf weeds are controlled by this new
herbicide, including some which are very important in maize
production.
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Table 1. Weeds controlled with primisulfuron applied
postemergence at 20 -40 g a.i. ha-1

Grasses Controlled
Elytrigia repens (L.) Nevski Sorghum bicolor (L.) Moench
Panicum dichotomiflorum Michx. Sorghum halepense Pers.

Sorghum almum Parod.

Broadleaves Controlled
Abutilon theophrasti Medicus Polygonum spp.
Amaranthus spp. Proboscidea louisianica (Mill.)
Ambrosia spp. Raphanus raphanistrum L.
Brassica kaber(DC.)L.C.Wheeler Sesbania exaltata (Ref.) Rydb.

Cassia obtusifolia L. Sicyos angulatus L.
Datura stramonium L. Solanum spp.
Helianthus spp. Tribulus terrestris L.
Kochia scoparia (L.) Schrad. Xanthium spp.

Included in the list of weeds controlled are triazine- resistant

biotypes. Other plant species, including maize, which tolerate
primisulfuron are able to do so because of faster metabolism of
the herbicide than in sensitive species.

Primisulfuron is taken up by both the foliage and the root

system. The proportion of each varies depending on growth stage

of the plants, plant density, and environmental conditions.
Uptake via leaves is enhanced by the addition of a nonionic
surfactant or crop oil concentrate to the spray solution (1,3).
If plants are not drought- stressed, primisulfuron is rapidly

absorbed and translocated to meristematic regions. Weed kill is

often relatively slow, even though growth is stopped soon after

application. Plant desiccation generally occurs only after a few

weeks; however, control of some species, such as E. repens, may

even require several weeks.
Under normal conditions, the soil half -life of primisulfuron

is approximately 30 days. Thus, following its postemergence
application, primisulfuron provides some soil residual control,
but degrades rapidly enough to provide growers with flexible

rotational crop options. As with other sulfonylureas,
degradation is enhanced with higher soil moisture and higher

temperatures (2).
Recent studies have shown that populations of perennial

grasses such as S. halepense and E. repens can be significantly
reduced, not only in the year of treatment, but also in the

following year. As an example, in a recent study (Figure 1), a

single application of primisulfuron applied according to label
directions resulted in a dramatic reduction in the number of E.

repens plants per square meter when compared to the untreated

area. Following application a second year, the weed populations

were reduced to nearly zero. With such an impact on weed
populations, primisulfuron can be useful in eradication programs

for E. repens.
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Figure 1. Effect of primisulfuron on Elytrigia populations
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Results similar to these have also been noted for S. halepense and
S. bicolor. If a grower effectively uses primisulfuron, these
weed species which have been very difficult to control may be
eradicated from fields.

Monitoring for resistant biotypes of the target weeds in
treated fields is a continuing process. Until now, none have been
found. As with other sulfonylureas, primisulfuron inhibits the
biosynthesis of the amino acids valine, leucine, and isoleucine.
Considering this specific mode of action, some concern regarding
weed resistance is warranted; but due to the normal rotation of
crops, rotation of chemicals, tillage practices, and use of
sequential herbicide treatments in maize in the USA, we do not
expect resistance to become a serious problem. Still, monitoring
will continue and appropriate responses will be made if it occurs.

Primisulfuron has recently been registered and introduced as a
commercial product in several countries around the world and is
sold under the trade names Beacon® and'Tell ®. It was registered
and launched in the USA in 1990 as Beacon. Primisulfuron is being
readily accepted by growers, primarily for control of S. bicolor,
S. halepense, and E. repens. Control of these troublesome grasses
consistently provides significant increases in maize yields,
particularly in view of the high potential yield depression from
these extremely competitive weeds.
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