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PLANTS FOR THE WEST
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% What is the problem?

Cheatgrass and Medusahead
can take over a landscape and
result in increased wildfires,
| loss of soil structure, perennial
plant cover etc.
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4| Research Challenges

PLANTS FOR THE WEST

A

A Presence of invasive annual weeds (cheatgrass, medusahead, halog

Plant characteristics needed:

1. Establishment
2. Persistence
3. Ability to compete against invasive |
annual weeds (cheatgrass,
medusdahead, halogeton)
4. Defoliation tolerance
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% Breeding for Drought Resistance

PLAN

Rapid seedling establishment in early spring when
water Is available with persistence

Selection for individual lines that germinate and emerge from a deep seeding depth (3 inches).

Ability to out -compete weedy species
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% What did we learn?

PLANTS FOR THE WEST

A Annual precipitation is most critical.

u Amount Of avallable Water (When) % High Prepltatlon (> 2710 mm) Persistence

2 inches or greater

U Soil Type (Loam, Clay, Sand)

U Summer Temperatures

U Winter Temperatures

U Snow Depth

A

Low Precipitation (< 2710 mm) Persistence

Est. 1989 - 21 Years Later
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PLANTS FOR THE WEST
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- |Percent cheatgrass in establishment-study plots at

e Yakima Training Center in 2000

Row Spacing

Grasses 25 cm 35 cm Mean
Bluebunch wheatgrass 53 65 59
Snake Faver wheatgrass 35 78 57
Vavilov Siberian wheatgrass 7 30 19
Bluebunch/Snake River Mix 57 70 64
Bluebunch/Snake River Alternating Rows 30 52 1
Bluebunch/Vavilov Mix 17 47 32
Bluebunch/Vavilov Alternating Rows 30 52 4
Snake River/Vavilov Mix 25 48 36
Snake River/Vavilov Altemating Rows 25 48 36
Bluebunch/Snake River/Vawilov Mix 16 50 33
Mean 32 56 14
LSD (0.05) 23 19 15
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What is our challenge?

PLANTS FOR THE WEST

Can we improve native grasses, legumes, and forbs
to be more competitive with invasive annuals such
as cheatgrass and medusahead?

Bluebunch WG
Goldar
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Background Information

A Fire burned through area summer of 2015

Ely Fire Seeding Study

A Planted November of 2015n0 land prep
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% Ely Fire Seeding Study

Small Plot StudyT 664 plotsi 5ft x 20 ftT 8 replications

Compare currently used native grasses, Grasses Legumes
Iegume_s, an_d f(_)rbs used for_rangeland AThickspike wheatgrass (4)
reseeding with improved native plant A Bluebunch wheatgrass (10) A Small burnett (3)
materials from the FRR and others ﬁWestem wheatgrass (2) ﬁgl_ax (2)_Ik ch @)
- Slender wheatgrass (3) icer milkvetc
(N RCS,_ BLM et(_:.) fqr esta_\bllshment and A Snake River wheatgrass (5) A Basalt mikvetch (2)
competition against invasive annual. A Basin wildrye (8) ABee plant (1)
A Bottlebrush squirreltail (7) AAlfalfa (4) N
A Indian ricegrass (3) AWestern prairie clover (2)_ _
A Muttongrass (1) AsSear |l s6 prairie
A Fine fescues (4) A Globemallow (3)
A Sand dropseed (1) A Showy goldeneye (1)
A Bluegrasses (7) Avyarrow (1)
A Russian wildrye (1) A Black sage (1)

A Crested wheatgrass (3) A Wyoming big sage (1)
A Siberian wheatgrass (3) .

A Intermediate wheatgrass (2
A Tall wheatgrass (2)

A Meadow bromegrass (2)

&IF v
> 2N

Small plot study, cone seedec; no-till
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% Ely Fire Seeding Study

Large Plot Studyi 40 plotsi 20ft x 80 ft1 4 replications

Native seed mix: Treatments:
Using the standard Ely BLM native mix, A Sandberg bluegrass VNS 1. 100% Native Mix (BLM) T 10 Ibs acre
what is the effect on native plant ﬁggﬁg'gf‘or‘;i;aggl\lrgss VNS 2. 90% Mix + 90% (~1lb acre) Siberian WG
. onC - 3. 80% Mi 20% (~2Ib Siberian WG
establishment and competition against A Globemallow - VNS 4. 70% Mix : 30% E~3Ib2 Zgg Siberian W
invasive annual by add|ng different A Lewis flax - VNS 5. 60% Mix + 40% (~4lbs acre) Siberian WG
. . A Yarrow - VNS 6. 50% Mix + 50% (~5lbs acre) Siberian WG
amounts of Siberian wheatgrass to the A\Wvoming bi VNS 7. 30% Mix + 70% (~7lbs acre) Siberian WG
m I X o) ( O 1 O 2 O y_om'”_g 9 Sa‘%e ) \ 8. 10% Mix + 90% (~9lbs acre) Siberian WG
! ) ) ) Alindian ricegrass i-White River 9. 100% (~10lbs acre) Siberian WG
A Bluebunch wheatgrass Anatone 10. Controli nothing planted

Planting Mixture Study
TTuax

A Thickspike wheatgrassi Bannock ||
A Western wheatgrass Recovery
A Slender wheatgras$ FirstStrike
A Snake River wheatgrass Discovery

80 feet Rep 3

80 feet Rep 4

200 feet

A
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Small Plot Studyi Establishment- 2015%==

+l  Ely Fire Seeding

Grasses Legumes
%Plant % Plant %Plant % Plant
frequency| frequency frequency| frequency
Species 2015 2016 Species 2015 2016
Russian wildrye 81 58 Small burnett 73 31
Needle and Flax 60 67
Threadgrass 58 4 Cicer milkvetch 60 47
Thickspike wheatgrag 55 31 Bee plant 56 6
Intermediate Alfalfa 53 42
wheatgrass 50 47 Western prairie clover 46 15
Tall wheatgrass 50 34 Searlsprairie clover 39 31
Siberian wheatgrass 46 49 Sunflower 38 0
Bluebunch wheatgras 45 38 Astragalis fillipes 18 11
Meadow bromegrass| 43 23 Globemallow 16 11
Western wheatgrass 42 15 Showy goldeneye 16 1
Slender wheatgrass 34 18 Yarrow 1 4
Crested wheatgrass 33 39 Black §age. 0 0
Snake River Wyoming bigsage 0 0
wheatgrass 32 34
Basin wildrye 30 24
Bottlebrush Sqiurailtia 27 22
Indian ricegrass 10 2
Muttongrass 2 0
Fine fescues 1 5
Sanddropseed 1 0
Bluegrasses 1 11

Bozoiskyll i Russian WR

Delar Small burnett
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% Ely Fire Seeding Study

Small Plot Study1 Establishment- 2015

%Plant % Plant %Plant %Plant %Plant % Plant
Thickspike frequency frequency Western frequency frequency Slender frequency frequency
wheatgrass 2015 2016 wheatgrass 2015 2016 wheatgrass 2015 2016
Bannock 78* 55* Recover 50* 17 FirstStriks 55* 19
Bannoc 58 24 Arribg 34 18 Pryo 49 32
Critang 42 24 San Lu 0 4
Schwendimg 41 21
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Ely Fire Seeding Study .

PLANTS FOR THE WEST

Small Plot Studyi Establishmenti 2015- Surprises

%Plant %Plant %Plant % Plant % Plant % Plant
Meadow frequency | frequency Intermediate | frequency | frequency Crested frequency | frequency
2016 wheatgrass 2015 2016 wheatgrass 2015 2016
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% Ely Fire Seeding Stud

Small Plot StudyT Establishmenti 2015

% Plant | %Plant % Plant %Plant % Plant %Plant
frequency | frequency frequency | frequency frequency | frequency
Flax 2015 2016 Alfalfa 2015 2016 Globemallow 2015 2016
Lewis 67 60 Dorn 64 64* VNS 29* 15*
Blue 54 73 BB201 52 34 Gooseberr, 18 19*
K&H2011 49 36 Scarlet 2 3
Verna 47 35
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% Ely Fire Seeding Study

Small Plot Studyi Establishmenti 2015- Surprises

%Plant % Plant %Plant % Plant
Western frequency | frequency Basalt frequency frequency
prairie clover 2015 2016 milkvetch 2015 2016
DO_Aci 71* 50* AF_aci 27* 18
DGno aciq 26 15 AF _naaciq 10 4
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Ely Fire Seeding Study

PLANTS FOR THE WEST

Large Plot Studyi Establishment

Mixtures Grass |Globemallow] Flax | Yarrow
100 Native Mix 31 2.8 18 1.8
90_Native Mix 27 2 19 0.8
80 Native Mix 39 1.8 17 1.2
70_Native Mix 27 1.5 16 3.3
60 Native Mix 32 2 17 0.8
50 Native Mix 35 1.3 19 0.5
30_Native Mix 35 0.5 17 1.0
10 _Native Mix 30 0 7 2.0
100_Siberian WG 30 0 9 0.8
Control 2 0 3 1.3
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Four Location Study

FRRL|
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Study Locations

Year Precip.
Location  [Planted|County |ST |El (m)(mm) [Soil Type Ecoregion Level IV
Beaver 2006 |Beaver |UT| 1981| 365 [Murdock Silt Loam, 1-3% slopeqWoodland- and Shrub-Covered Low Mounta
Cheyenne | 2009 (Laramie |WY| 1901| 397 |Altvan loam, 0to 6 percent slopgdloderate Relief Rangeland
Malta 2004 |Cassia |ID | 1481| 292 [Declo Silt Loam, 1-3% Slope  |Saltbush-Dominated Valleys
Tintic 2009 (Juab  [UT| 1789| 415 |Doyce Silt Loam, 2-4% Slope  |Sagebrush Basins and Slopes

Elevation, google earth, https://earth.google.com/
Precipitation, Prism Climate Group, http://prism.oregonstate.edu
Soil type, USDA-NRCS, websoilsurvey.nrcs.usda.gov/app/

Ecoregions U. S. EPA, http://archive.epa.goviwed/ecoregions/web/html/level iii_iv-2.html
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%esearch Objectives

PLANTS FOR THE WEST

A BExamine species ability to establish under a range of climatic conditions and
locations

A Look at trends in plant persistence over time
A Compare biomass production as an indicator of stand vigor
A Verify performance of cultivars or germplasms within species

T—
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& Plant Materials

PLANTS FOR THE WEST

Indian Ricegrass Achnatherum hymenoides
Crested Wheatgrass Agropyron cristatum

Siberian Wheatgrass Agropyron fragile . .
Meadow Brome Bromus riparius :
Smooth Brome Bromus inermis

Bottlebrush Squirreltall Elymus elymoidesf
Thickspike Wheatgrass  Elymus lanceolatus
Slender Wheatgrass Elymus trachycaulfis:
Snake River Wheatgrass Elymus wawawaieRSis .

Basin Wildrye Leymus cinereus it
Western Wheatgrass Pascopyrum smithjit

Russian Wildrye Psathyrostachys juf

Bluebunch Wheatgrass = Psuedoroegneria s
Intermediate Wheatgrass Thinopyrum |ntermed|um
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Plots were tilled and prepared prior to planting

Al | | ocations were planted with a Hege
Locations were planted as a fall dormant planting

All entries planted at 1 pure live seed€(B32 PLS/ff)

Plots are randomized complete block design with 4 replications



