
Off-Station Reports  | 2016 Field Days Bulletin | 159

A 20-year Retrospective Evaluation of Seeding Competitive 
Perennial Grasses for Dalmatian Toadflax Suppression

B. Fowers1 and B.A. Mealor1,2

Introduction
Weed-management studies commonly focus on relatively 
short-term results, often due to practical and logistical 
constraints; however, the effects of integrated weed-man-
agement strategies may persist over time in semiarid range-
land ecosystems. As rangeland weed management has moved 
from primarily a ‘weed killing’ endeavor toward a systematic 
approach for reducing weeds and restoring desirable vege-
tation, a better understanding of the long-term agricultural 
and ecological impacts of management is needed. In this proj-
ect, we focus on Dalmatian toadflax (Linaria dalmatica)—a 
perennial forb that was introduced to North America in the 
late 1800s as an ornamental plant. It is a noxious weed in 
most Western states; in Wyoming, it’s one of 26 weeds on the 
state’s “designated noxious weeds” list. Dalmatian toadflax is 
a strong competitor with desirable species on rangelands, but 
research in the 1990s indicated that seeding of competitive 
perennial grasses can provide short-term toadflax suppression. 

Objectives
Our objective was to evaluate plant community composi-
tion, particularly the ratio of Dalmatian toadflax to perennial 
grasses within a Dalmatian toadflax infestation that had been 
seeded to various perennial cool-season grasses 20 years ago. 

Materials and Methods
The study was established in 1994 at the U.S. Department 
of Agriculture’s High Plains Grasslands Research Station 
near Cheyenne. The entire study site was prepared by apply-
ing picloram at 0.55 lb active ingredient/ac on September 
10, 1994, followed by rototilling to 3 inches on April 6, 
1995. Five perennial grass species were drill seeded April 6 
and August 15, 1995. Grasses included: ‘Bozoisky’ Russian 
wildrye (Psathyrostachys juncea) at 6.24 lb pure live seed 
(PLS)/ac, ‘Hycrest’ crested wheatgrass (Agropyron cristatum) 
at 9.84 lb PLS/ac, ‘Luna’ pubescent wheatgrass (Thinopyrum 
intermedium) at 9.84 lb PLS/ac, ‘Sodar’ streambank wheatgrass 
(also known as thickspike wheatgrass) (Elymus lanceolatus ssp. 

lanceolatus) at 9.84 lb PLS/ac, and ‘Critana’ thickspike wheat-
grass (Elymus lanceolatus ssp. lanceolatus) at 9.84 lb PLS/ac. 
Plots were 10 x 26 feet with three replicates while seeding 
season (spring versus fall) was organized by block. Biomass 
was collected in three 2.7 ft2 (0.25 m2) frames from each 
treatment plot and separated into Dalmatian toadflax, seeded 
species, and other associated species in June 1997 and 1998. 
In 2015 (20 years after seeding), we collected biomass in four 
2.7 ft2 frames per plot. We then separated biomass by toad-
flax, seeded species, and plant functional groups (grasses and 
forbs by annual or perennial growth habit).

Results and Discussion
All perennial cool-season grasses seeded in August 1995 
reduced Dalmatian toadflax biomass production by more than 
70% three years after seeding (1998). Thickspike and crested 
wheatgrasses provided the greatest short-term Dalmatian 
toadflax reduction (91 and 90%, respectively) (Table 1). 
Increase in grass production varied by seeding date and grass 
species (Table 1). In the short-term, picloram treatment 
followed by reseeding of cool-season grasses shifted the site 
toward significantly more grass and less toadflax. By 2015, the 
spring-seeded grasses showed slight to moderate Dalmatian 
toadflax reductions, whereas toadflax production was mark-
edly higher in the fall-seeded treatments than where no 
seeding occurred (Table 2). Pubescent wheatgrass seeded in 
April 1995 most closely met the long-term goals of decreas-
ing Dalmatian toadflax and increasing perennial grass. This 
study illustrates the importance of a long-term management 
program, instead of a short-term, one-step approach for 
managing a perennial weed like toadflax. 
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Table 1. Perennial grass, Dalmatian toadflax biomass, and change relative to non-treated (%) in 1998.

April 6, 1995, seeding August 15, 1995, seeding

Seeded Species Perennial 
Grass

Toadflax Perennial 
Grass

Toadflax

‘Hycrest’ crested 
wheatgrass

1,571a 83b 259a -73 b 2,129 
a

148 b 93 a -90 b

‘Luna’ 
pubescent 
wheatgrass

1,921 124 209 -78 2,135 149 230 -76

‘Critana’ 
thickspike 
wheatgrass

1,550 81 206 -79 1,485 73 86 -91

‘Bozoisky’ 
Russian wildrye

2,561 198 244 -75 1,796 109 273 -72

‘Sodar’ 
streambank 
wheatgrass

1,334 55 370 -61 1,491 74 173 -82

not seeded 858 0 961 0 858 0 961 0

Table 2. Perennial grass, Dalmatian toadflax, and annual grass biomass and change relative to non-treated 
(%) in 2015.

April 6, 1995, seeding August 15, 1995, seeding

Seeded Species* Perennial 
Grass

Toadflax Annual 
Grass

Perennial 
Grass

Toadflax Annual 
Grass

‘Hycrest’ crested 
wheatgrass

2,826a 175b 210a -21b 4a -98b 1,590a 55b 395a 48b 12a -94b

‘Luna’ 
pubescent 
wheatgrass

2,696 163 71 -73 162 -19 2,324 127 327 23 18 -91

‘Critana’ 
thickspike 
wheatgrass

1,266 23 176 -34 722 261 860 -16 334 26 299 50

‘Bozoisky’ 
Russian wildrye

1,093 7 431 62 438 119 803 -22 428 61 126 -37

‘Sodar’ 
streambank 
wheatgrass

490 -52 177 -33 1,182 491 1,003 -2 469 76 403 102

not seeded 1,026 0 266 0 200 0 1,026 0 266 0 200 0

*the same cultivars as in Table 1 were used
aair-dried biomass (lb/ac)
b% relative to non-treated


