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1. Does Dalmatian toadflax alter soil 
microbe communities to the detriment of a 
native rangeland grass?

Investigators: Timothy Collier

Issue: Understanding the mechanisms by which 
invasive, non-native weeds detrimentally affect native 
rangeland plant species could provide insight into the 
variability of weed management success. A potentially 
important—but under-studied—mechanism of inva-
sion is that invasive weeds inhibit soil microbes that are 
beneficial to native plants. 

Goal: Determine whether an invasive plant species, 
Dalmatian toadflax (Linaria dalmatica), alters soil 
microbes in a way that reduces the growth of a native 
grass species, western wheatgrass (Pascopyrum smithii). 

Objectives: Use a new experimental design to eval-
uate the effect of toadflax on the growth of western 
wheatgrass both in the presence and absence of soil 
microbes in the greenhouse. A previous experiment 
with a different design showed no effect of microbes. 

Impact: Understanding what might be called “micro-
bially mediated” invasion by non-native weeds is poten-
tially important for evaluating the success of different 
weed management strategies. A key question is which 
management strategies better promote the benefits that 
soil microbes provide to native grasses. 

Contact: Tim Collier at tcollier@uwyo.edu or 
307-766-2552.

Keywords: soil microbial effects, weed invasion, 
Dalmatian toadflax

PARP: III:3,5

2. Maternal and genetic influences on 
offspring rumen microbes and performance

Investigators: Hannah Cunningham, Kathleen 
Austin, and Kristi Cammack

Issue: Feed costs are typically the largest expense for 
beef producers, and improving feed efficiency provides 
a way to reduce input costs or increase stocking rates 
without compromising performance. Microbes in the 
rumen convert feedstuffs into usable energy for the host 
animal; it is logical, therefore, that these microbes play 
an important role in feed efficiency. 

Goal: Study the importance of breed and mother on 
the composition of the rumen microbial population in 
offspring.

Objectives: (1) Determine the maternal and genetic 
influences on establishment of the rumen microbial 
population in offspring; and (2) determine how the 
rumen microbial population influences post-weaning 
feed efficiency of offspring.

Impact: Results could help to establish if post-wean-
ing feed efficiency can be improved by manipulation 
of the rumen microbial population at an early age. 
Improvements in feed efficiency could lead to reduced 
feed inputs and/or better stocking rates.

Contact: Kristi Cammack at kcammack@uwyo.edu 
or 307-766-6530.

Keywords: cattle, feed efficiency, microbes

PARP: V:1
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3. Molecular mechanisms mediating the 
effects of maternal obesity on cardiac 
function and development in fetuses and 
offspring of obese mothers

Investigators: Wei Guo, Stephen P. Ford, and Jun 
Ren

Issue: Obesity is a major public health issue. Nearly 
one-third of women are overweight or obese at 
child-bearing age in Wyoming and the United States. 
Maternal obesity gives rise to adverse effects such as 
cardiovascular disease on both maternal health and fetal 
development, which can result in harmful, persistent 
effects in offspring.

Goal: Study the molecular and cellular mecha-
nisms behind altered cardiac structure and function of 
offspring subjected to maternal obesity.

Objectives: Examine the effect of maternal obesity 
on gene expression in the heart muscle of fetus and 
offspring and evaluate heart physiological function at 
both the cell and organ level.

Impact: Results could provide an increased under-
standing for the progression of heart disease in offspring 
of obese and overweight mothers. Furthermore, the 
manipulation of gene expression levels based on poten-
tial knowledge obtained from this study may provide 
insight for the development of therapeutic strategies to 
treat chronic heart failure.

Contact: Wei Guo at wguo3@uwyo.edu or 
307-766-3429.

Keywords: maternal obesity, fetal programming, 
heart disease

PARP: not applicable

4. Valuation of residual feed intake as 
a selection tool for northeast Wyoming 
range sheep producers

Investigators: Kate Harlan, John Ritten, Ben 
Rashford, and Kristi Cammack

Issue: In Wyoming, feed costs constitute roughly 40% 
of sheep producers’ total expenses. Using feed efficiency 
as a selection criterion in ewe replacement decisions 
should help reduce the forage demand of the entire flock 
over time, resulting in either reduced feed costs or the 
ability to increase ewe numbers, resulting in increased 
profitability.

Goal: Examine the feasibility of selecting for feed-
efficient ewes in a range flock setting.

Objectives: Determine if selecting replacement 
ewes with a desirable residual feed intake (RFI) value 
is a profitable sheep production strategy for Wyoming 
range-flock producers (this will be determined using a 
genetic test).

Expected Impact: Preliminary results suggest 
a minor benefit to producers by using RFI as a selec-
tion tool when making female replacement decisions. 
Economic benefits of using RFI as selection criteria are 
dependent on both flock size and current utilization of 
forage resources.

Contact: John Ritten at jritten@uwyo.edu or 
307-766-3373.

Keywords: sheep, RFI, forage utilization

PARP: V:1,7,8, VII:6
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5. Nitrogen fertilization of dry bean: A 
search for greater efficiency going forward 

Investigators: Jim Heitholt, Ali Alhasan, and Gerry 
Andrews

Issue: Because of the weak fixation potential of nitro-
gen gas (N2), dry bean producers often apply 40 to 80 
pounds nitrogen (N) per acre to their crops. These N 
applications, although profitable, are potentially unde-
sirable environmentally due to their potential to add N 
to the groundwater; thus, our labs are working to find 
novel approaches to minimize N application rates.

Goal: Reduce fertilizer N rates applied to dry bean 
without reducing yield and/or producer profit.

Objectives: Identify more effective combinations of 
rhizobia strain and dry bean genotypes. Current combi-
nations are considered rather inefficient, and if better 
combinations are discovered, producers may be able to 
reduce application rates of N fertilizer.

Expected Impact: Results that could affect the 
producer will take significant time because we have only 
conducted preliminary tests so far; however, we expect 
to continue conducting greenhouse and field tests by 
inoculating with novel combinations of rhizobia and dry 
bean genotypes. Ultimately, we expect that producers 
will be able to maintain yields and profits while reduc-
ing fertilizer N rates, the latter of which could poten-
tially reduce N in groundwater.

Contact: Jim Heitholt at jim.heitholt@uwyo.edu or 
307-766-3104. 

Keywords: dry bean, crop management, profitability 

PARP: Goals 1 and 2 

6. All-America Selections’ annual and 
perennial flowers

Investigators: Karen Panter

Issue: All-America Selections (AAS) is an interna-
tional, independent, non-profit organization devoted to 
testing and highlighting the best of the best in vegeta-
bles and annual and perennial flowers. There are approx-
imately 85 AAS trial grounds plus almost 200 display 
gardens in the U.S. and Canada; the display gardens at 
the University of Wyoming are the only AAS gardens 
of either type in Wyoming.

Goal: Showcase new and improved annual and peren-
nial flowers for the high-altitude Wyoming climate (no 
vegetables are being tested at UW this year).

Objectives: Test new, unsold cultivars; inform 
gardeners and landscapers about AAS winners; earn 
gardeners’ and landscapers’ trust in AAS winners; and 
determine which of the AAS selections can be success-
fully grown in Wyoming’s climate in general and 
Laramie’s climate more specifically.

Expected Impact: Since its inception at UW in 
2012, the UW AAS Display Gardens have been viewed 
by thousands of students, faculty and staff, and members 
of the public. This year we are growing AAS annual and 
perennial flowering plants in raised beds just outside the 
greenhouses at the Laramie Research and Extension 
Center (LREC) and in front of Old Main; both will 
be showcased during the August 27 LREC Field Day.

Contact: Karen Panter at kpanter@uwyo.edu or 
307-766-5117.

Keywords: annuals, perennials, flowers

PARP: not applicable
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7. In vitro assessment of effects of dietary 
forage quality on ruminal bypass of 
calcium salts of long-chain omega-3 fatty 
acids for cattle

Investigators: Daniel C. Rule and Paul A. Ludden

Issue: We recently determined that forage qual-
ity influenced the amount of long-chain omega-3 
fatty acids in blood plasma of heifers supplemented 
with calcium salts of fish oil fatty acids and fed either 
‘Garrison’ creeping foxtail, brome, or alfalfa hays. The 
amount of fish oil calcium salts fed for optimal bypass of 
omega-3 fatty acids through the rumen of cattle would 
need to be greater when provided to cattle fed forages of 
greater digestibility.

Goal: Determine the extent of degradation of omega-3 
fatty acids of fish oil calcium salts using an in vitro (test 
tube) model in which three forages of differing quality 
are used as primary feed substrate. 

Objectives: Determine how the rate of omega-3 fatty 
acid degradation is affected by the quality of dietary 
forage when fish oil calcium salts are incubated in tubes 
with ruminal fluid along with either creeping foxtail, 
brome, or alfalfa hays. 

Expected Impact: Results should help producers 
(1) determine how much fish oil calcium salt supplement 
to feed for optimal delivery of important fatty acids in 
grass fed-beef; and (2) improve reproductive efficiency 
in beef females maintained on forage-based diets.

Contact: Daniel Rule at dcrule@uwyo.edu or 
307-766-3404. 
 
Keywords: dietary forage, omega-3 fat 
supplementation, cattle

PARP: V:1,5


