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Testing the relative effects of solarization and 
herbicide for weed control and native species 
establishment

Investigators: Kristina Hufford and Brian Mealor

Issue: Introduced species such as cheatgrass (Bromus 
tectorum) often outcompete native plants, and they 
represent an ongoing challenge for restoration of the 
natural environment. Prior to planting of native species, 
weed management with herbicide(s) is a common practice, 
but use of solarization (clear plastic to superheat the soil 
and kill weeds) may be a cost-effective alternative.

Goal: Compare and contrast the extent to which weed 
control with solarization vs. herbicide application 
improves the establishment of native grass species.

Objectives: (1) Test the extent to which solarization of 
weeds can improve the subsequent establishment of native 
grass species from seed; and (2) compare the rates of 
native seedling establishment between field plots treated 
with either solarization or glyphosate herbicide.

Expected Impact: Restoring native plant communities 
in areas infested by invasive, exotic weeds is often 
challenging and requires extensive site management 
and costly applications of herbicide(s). In cases where 
restoration sites are small, or islands of native species are 
desired, solarization may be a cost-effective solution to 
improve establishment of native plants and minimize use 
of herbicides.

Contact: Kristina Hufford at khufford@uwyo.edu or 
307-766-5587.
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Evaluating herbicide mixtures and seeding of 
cheatgrass-dominated sites

Investigators: Brian Mealor and Beth Fowers

Issue: Invasive annual grasses, such as downy brome, aka 
cheatgrass (Bromus tectorum), have broad-reaching impacts 
for agriculture and conservation across Wyoming and 
the West. Sites that have been affected by both annual 
grass invasion and repeated surface disturbance may have 
severely depleted perennial plant communities.

Goal: Evaluate various herbicides within a restoration 
setting for their ability to reduce cheatgrass competition 
and facilitate desirable native species establishment.

Objectives: On April 21, 2016, we applied 10 different 
herbicide treatments plus a non-treated check to 
10- × 60-foot plots replicated three times in a randomized 
complete block design. We seeded five perennial grasses 
in late November 2016 and seeded the same species 
in spring 2017 to evaluate different lag times between 
herbicide application and seeding. The grasses include 
western wheatgrass (Pascopyrum smithii), Indian ricegrass 
(Achnatherum hymenoides), green needlegrass (Nassella 
viridula), blue grama (Bouteloua gracilis), and crested 
wheatgrass (Agropyron cristatum).

Expected Impact: Identifying methods for re-establishing 
desirable species in cheatgrass-dominated sites could 
help land managers increase grazing carrying capacity for 
livestock, improve habitat for important wildlife species 
such as greater sage-grouse and mule deer, and reduce 
wildfire risk.

Contact: Brian Mealor at bamealor@uwyo.edu or 
307-673-2647.

Keywords: cheatgrass, weed management, invasive 
species
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Engineering alfalfa cultivars for alfalfa weevil 
resistance

Investigators: Sadanand Dhekney, Randa Jabbour, and 
Anowar Islam

Issue: Alfalfa weevil is a major pest affecting production 
and hay quality of alfalfa in Wyoming and other 
states. Up to 40% crop losses can occur in cases of 
severe infestations.

Goal: Improve existing commercial alfalfa cultivars for 
alfalfa weevil resistance.

Objectives: Insert genes for insect resistance in 
commercial alfalfa cultivars, and test transgenic plants for 
weevil resistance and hay quality.

Expected Impact: Development of alfalfa weevil-resistant 
cultivars would be a valuable addition to existing 
biological, cultural, and chemical pest-management 
strategies. The project addresses a serious problem facing 
Wyoming alfalfa growers and could pave the way for the 
development of improved cultivars.

Contact: Sadanand Dhekney at sdhekney@uwyo.edu or 
307-673-2754.

Keywords: alfalfa, forage insect resistance, alfalfa weevil
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Evaluating chronic herbicide exposure for 
long-term reduction of Canada thistle

Investigators: Brian Mealor, Beth Fowers, and Clay Wood

Issue: Invasive plants negatively affect agroecosystems 
by altering species composition, productivity, and other 
attributes. Although newer herbicides are effective, it 
is still relatively difficult to achieve long-term control 
of creeping perennial weeds with a single herbicide 
application. Split applications (multiple applications of 
a recommended rate distributed throughout a growing 
season) have not been fully investigated for their ability to 
affect perennial weeds.

Goal: This pilot study seeks to evaluate the effect of a 
single annual herbicide rate—split into different sequential 
treatments through time—on the perennial noxious weed, 
Canada thistle (Cirsium arvense).

Objectives: We initiated this study in fall 2016 by 
applying 6 fluid oz/ac of Milestone® and 3 oz/ac of 
Method™ herbicides, both systemic herbicides known to 
be effective on Canada thistle. In 2017, we will distribute 
these total rates throughout summer at different timings 
to determine if chronic exposure to herbicides affects 
Canada thistle differently than an acute dose.

Expected Impact: If we are able to achieve long-term 
Canada thistle control by multiple applications within 
a single growing season, weed managers may have the 
flexibility to focus their efforts in a target geographic area 
without the need to return to a site for several years into 
the future.

Contact: Brian Mealor at bamealor@uwyo.edu or 
307-673-2647.
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Optimizing protocols for vegetative 
propagation of goji berry

Investigators: Michael Baldwin, Jeremiah Vardiman, and 
Sadanand Dhekney

Issue: Lycium barbarum (goji berry; aka matrimony vine) is 
a cold-hardy specialty crop with potential for commercial 
production in Wyoming. Currently, there is no known 
information on asexual propagation techniques of 
goji berry. 

Goal: Optimize protocols for vegetative propagation of 
goji berry.

Objectives: The effect of various substrate mixes and 
rooting hormone concentrations on root production in goji 
berry hardwood cuttings will be evaluated.

Expected Impact: Information generated on propagation 
techniques can be utilized by both small retail nurseries 
and commercial nurseries throughout the nation, 
including Wyoming, to produce plants efficiently. These 
plants, in turn, could be sold to local growers and 
homeowners. The availability of quality planting material 
could enable Wyoming growers to produce this niche crop 
in an economically sustainable fashion.

Contact: Sadanand Dhekney at sdhekney@uwyo.edu or 
307-673-2754.

Keywords: goji berry, vegetative propagation, plant 
cuttings
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