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Project Background
For more than 20 years, research has been conducted at the Agricultural Research Service,
Pullman, WA on deleterious rhizobacteria in grass weed management.
Soil bacteria have been discovered that can be used as biological agents to suppress
cheatgrass (downy brome) and certain other grass weeds in small grains. The research on
these organisms has shown that their use has the potential to reduce tillage, agrochemical
usage and related ground and surface water contamination. These bacteria can be grown,
formulated and field-applied
using standard commercial
technology. When applied to
field soil, these naturally
occurring bacteria selectively
suppress the growth of seedling
cheatgrass and other grass
weeds growing in the presence
of non-target plant species. The
use of bacteria as bio-control
offers producers and land
managers a conceptually new
and ecologically sound approach
for selective control of difficult
Downy brome or cheatgrass (Bromus tectorum) has invaded millions of weeds in crops and rangeland.
acres throughout the west and costs wheat farmers an estimated $370
million each year in lost yields and control costs.

Biocontrol: Naturally-occurring microbes in the soil can alter

(Fig. 1)

competitiveness and survival of grass weeds by
producing suppressive compounds at low temperatures. These
compounds inhibit root growth which reduces the competitiveness
of cheatgrass (Fig. 1 at left) in the fall and allows
desirable plants to be more competitive.
These weed-suppressive bacteria were discovered
while looking at the microbes responsible for the
poor growth of winter wheat in the early spring.
Some soil microbes did not inhibit wheat but did
suppress weed growth.

(Fig. 2)
Pseudomonas
fluorescens strain
D7 (Pf D7)

Those bacteria (Fig. 2 at right) that were selective
in suppressing the growth of grass weeds were screened in
laboratory, greenhouse and field trials to find the most effective
strains for weed control.
Lab tests (fig. 3 at right)
showed the bacteria
Cheatgrass, Downy Brome inhibited seed germination
or Bromus tectorum
and early root growth.
Greenhouse studies showed the effectiveness of the soil
bacteria to inhibit the root growth of cheatgrass with
virtually no effect on winter wheat (Fig. 4 below).

(Fig. 3)
Seeds at left were not treated (control);
the two sets of seeds on the right were
treated with bacterial supernatant.

These bacteria grow well under
winter wheat cooler conditions of the fall at the
same time of early root growth of
the cheatgrass. The bacteria are
applied in the fall and they inhibit
cheatgrass root growth in the soil
by 30-50%. The bacteria do not
survive well over the summer in
the hot and dry conditions. These
bacteria specifically inhibit only
cheatgrass and do not harm the
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crop species. In biological control,
the goal is not 100% weed control, but rather suppression of the weed to allow the crop to be
more competitive.
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cheatgrass

These bacteria were also studied in rangeland. In rangeland field trials, cheatgrass was initially
the predominate species with populations greater than 600 plants per square meter. After the
bacteria was applied to the soil, cheatgrass decreased to nonexistent four years later. Application
of the bacteria inhibited
Saddle Mountain Field Study
cheatgrass and allowed other
plant species to be more
competitive (many interactions
- environmental, bacterial or
others - may be involved).

November 2001

June 2002

June 2003

