


Figure 14. Map of Bulbous Bluegrass frequency (2009-2012). 102 study sites sampled bulbous bluegrass during this sample
period. During this period of time 112 of the 125 study sites that sampled bulbous bluegrass were sampled for this study. Eight
study sites were not read during this time period and are planned to be read in 2013 and 2014. Four study sites were suspended
and not read during this time period.
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Discussion

My results clearly show an increase of bulbous bluegrass abundance and distribution since 1982,
as well as an increase in abundance of bulbous bluegrass in relation to sagebrush and cheatgrass
since 1992. While this correlation study does not identify the cause of the increase in abundance
of bulbous bluegrass, nor prove that bulbous bluegrass is negatively affecting sagebrush or
cheatgrass, it does suggest these relationships should be further examined. Specifically, is
bulbous bluegrass negatively affecting sagebrush communities or is it simply responding to
decrease in sagebrush and cheatgrass populations?

The increase of the log-response ratio of bulbous bluegrass to sagebrush and cheatgrass indicates
bulbous bluegrass has increased in abundance in relation to sagebrush and cheatgrass between
1992 and 2012. Although it does not necessarily indicate sagebrush or cheatgrass is decreasing
in cover due to the presence of bulbous bluegrass, it does indicate that in relation to bulbous
bluegrass, sagebrush and cheatgrass have become less abundant.

The log-response ratio of cheatgrass to sagebrush over the time periods slightly decreased, but
was not significant between time period 1 and time period 4. This indicates that cheatgrass in
relation to sagebrush abundance stayed fairly constant over the sample years.

The relationship of bulbous bluegrass and sagebrush showed an increasing log-response ratio
over the time periods evaluated, with an increase of bulbous bluegrass mean cover from time
period 1 to time period 4, and a decrease of sagebrush mean cover between time period 2 and
time period 4. There was an increase of sagebrush mean cover from time period 1 to time period
2. This initial increase in the mean cover of sagebrush may be attributed to individual study sites
with low abundance of bulbous bluegrass, which was likely in the early stages of invasion.
Another factor that likely attributed to the increase of sagebrush was the stage of the sagebrush
community.

The relationship of bulbous bluegrass and cheatgrass showed an increasing log-response ratio
over the four time periods with an increase of bulbous bluegrass mean cover and a decrease of
cheatgrass mean cover. The increased abundance of bulbous bluegrass on these sites is likely
affecting cheatgrass populations. The life cycle of cheatgrass is similar to bulbous bluegrass, so
there may be some direct competition for resources. Cheatgrass is an annual grass that
reproduces from seed (Zouhar, 2003). Since bulbous bluegrass is a perennial and is a sod
forming grass, it likely inhibits seed germination and growth of cheatgrass (Gucker, 2007).

Cheatgrass and sagebrush log-response ratio showed no significant change from time period 1 to
time period 4. The mean cover for cheatgrass decreased from time period 1 to time period 4.
This suggests both species are being negatively impacted on these sites. This analysis suggests a
role for bulbous bluegrass, although the mechanism is not known. Further study of this
relationship is suggested.
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Cheatgrass maybe the initial disturbance allowing for bulbous bluegrass to invade the plant
community. In other words, the plant community may be more susceptible to invasion by
bulbous bluegrass when cheatgrass is present on the site

The spread of bulbous bluegrass measured by UDWR range trend study sites illustrates how
prevalent bulbous bluegrass has become. Bulbous bluegrass has increased from 15 study sites in
the initial sample periods (1982 — 1987) to 125 study sites in 2012. In conjunction with the
spread of bulbous bluegrass, it has also increased in abundance on these sites. The spread and
increased abundance of bulbous bluegrass over the sampled sites demonstrates the invasiveness
of bulbous bluegrass and suggests that bulbous bluegrass will continue to spread and expand
within the state of Utah.

The decrease of sagebrush cover across these sites is a concern. With the potential listing of the
greater sage-grouse this loss of suitable habitat could be a potential problem for its recovery.
Also, other animal species could potentially be negatively affected by the decrease of sagebrush.

Important questions such as whether or not bulbous bluegrass is a driving factor in the decrease
of sagebrush or if it is simply a species exploiting a disturbance in sagebrush rangelands remain
unanswered and will require more in depth research and experimentation than provided in this
treatise. Further research is also needed to understand what effect grazing may have on bulbous
bluegrass in sagebrush communities, and if the species’ increased abundance and expansion to
new areas will affect the livestock industry. This research could build on the studies done in the
Mediterranean countries to determine if grazing promotes increased abundance of bulbous
bluegrass (Alados et al. 2004, Farris et al. 2010, Peco et al. 2005), or if it could be used to control
the abundance and spread of bulbous bluegrass, as found in the Turkey study (Tukel 1984). In
addition, research is needed to identify other effective control methods for bulbous bluegrass.
For example, what herbicides work, what mechanical methods are appropriate, and what reduces
the spread of bulbous bluegrass? Additional research could examine whether climatic variables,
such as precipitation totals, timing, and drought; and what physical features such as soil types,
aspect and topography may affect bulbous bluegrass abundance. In addition, competition studies
could be conducted to see if bulbous bluegrass does inhibit sagebrush growth or recruitment.
These studies could determine if the decreases of sagebrush is a result of direct competition of
mature sagebrush plants and/or a problem with sagebrush recruitment. Lastly, studies could
examine the effects climate change could have on bulbous bluegrass abundance and expansion,
and explore the effects bulbous bluegrass has on fire return intervals.

Conclusion

The increase in bulbous bluegrass in abundance and range expansion has been a concern of the
UDWR range trend project for some time. Very little research has been conducted to analyze the
impacts of bulbous bluegrass in the Intermountain West. This study illustrates the increase of
bulbous bluegrass in terms of abundance, range expansion, and dominance compared to
sagebrush and cheatgrass. Although it did not directly show a correlation between the increase
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of bulbous bluegrass and the decrease of sagebrush, it did show the increased abundance of
bulbous bluegrass in relation to sagebrush and cheatgrass. This study also illustrates the need for
more research to identify if bulbous bluegrass is detrimental to sagebrush rangelands and to the
flora and fauna within those ecosystems.
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