Using Germination Differences to Remove Downy Brome from Reclamation Seed
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Introduction

 Oil and gas extraction and surface mining create an opportunity
for infestation of new areas by weeds such as downy brome.

e Reclamation is implemented on these sites in an effort to restore
native vegetation. However, downy brome seeds can contaminate
native seed mixes.

A recent 1.5 million Ib. BLM seed purchase contained an

estimated 230 million weed seeds including 45 million
downy brome seeds

* As much as 25% of downy brome can germinate in 11.4 days at
only 3°C while the minimum temperature of germination for some
desirable species has been observed to be 3.7°C (Hardegree et al.
2003; Jordan and Haferkamp 1989).

 Many authors have noted the rapid germination rate of downy
brome compared to native grass species (Hardegree et al. 2010;
Harris 1967; Hull 1964; Young et al. 1987).

Downy brome germination rates have been found to be 2 to
5 times greater than that of cool-season natives
(Hardegree et al. 2010)

Methods

Phase I: 20-Day Germination Treatment
Seeds from 6 sources, including bluebunch wheatgrass, western
wheatgrass, blue grama, and three downy brome populations were
placed on filter paper in 81 cm? containers and inserted randomly into
three germination chambers set at 3°C, 6°C, and 12°C. Each
germination chamber contained four replicates of 50 seeds from each
source. Chambers were kept dark throughout the treatment.

14 Day Drying Period

Phase Il: 14-Day Post-Treatment Germination Trial
Containers were reinserted into one of four chambers set at
temperatures reported in the literature to be optimal for germination
of each individual species. As a control, four replicates of 50 non-
treated seeds for each species were included.

Statistical Analyses
* A 3-parameter log-logistic regression analysis was conducted on
the Phase | germination data (Figure 3). Time required for 5% and
95% germination were calculated from the model (Figure 2).

 ANOVA was conducted on final germination data from Phase |
(Table 1).
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Concept: A treatment that favors downy brome germination followed by
a drying period may kill downy brome seed while leaving desirable seeds
unharmed (Figure 1).
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Figure 1: Potential outcomes for seeds subjected to initial treatment followed by a drying period
and then tested for survival.

Objectives: 1) Quantify germination patterns of downy brome and three
desirable species at three treatment temperatures, 2) Determine the
treatment effect on germinability of desirable seeds

Results

downy brome 1

downy brome 2

3°C

downy brome 3

bluebunch wheatgrass

downy brome 1

downy brome 2

6°C

Days between 5
and 95%
germination

B12°C
6°C
3°C

downy brome 3

bluebunch wheatgrass

downy brome 1
downy brome 2

downy brome 3

12°C

bluebunch wheatgrass
western wheatgrass

blue grama

0) 5 10 15 20 25 30
Time (d)

Figure 2: Horizontal bars indicate the number of days between 5% and 95% germination for 3 downy
brome populations and 3 native grasses as determined by log-logistic regression. Different colors show
different temperatures of treatment. Dotted lines mark the days to 95% germination for the slowest
germinating downy brome population.
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Figure 3: Estimated proportion of germination over time (in days) for each

species at 3°C, 6°C, and 12°C as determined by log-logistic regression. Species
differentiated by color.

Table 1: Phase Il new germination and end survival (see Figure 1) for three
downy brome populations and three native grasses by temperature. A
temperature by species interaction occurred for both response variables

(0<0.001).

Species Phase Il New Germination (%) End Survival (%)

Check 3°C 6°C 12°C Check 3°C 6°C 12°C

B. grama 8.0 855 655 00 860 855 655 0.0

B. wheatgrass 49.0 3.0 0.0 0.0 419.0 5.5 6.0 0.0
W. wheatgrass 29.5 3.0 1.5 0.0 29.5 3.0 1.5 0.0
D. brome 1 97.0 0.0 0.0 0.0 97.0 9.5 0.0 0.0
D. brome 2 90.0 0.0 0.0 0.0 90.0 9.5 0.0 0.0
D. brome 3 90.8 1.5 0.0 0.0 90.8 3.5 0.0 0.0

Discussion

e At aminimum, results from this experiment confirm the

existence of significant germination differences between
downy brome and desirable species that can potentially be
exploited for purification of reclamation seedlots.

The concept was exemplified by the 85.5% end survival
of blue grama seeds in the 3°C treatment (Table 1).
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