


The Great Basin
and the sagebrush steppe



Great Basin Native Plant Project
(GBNPP)

THE GREAT BASIN NATIVE PLANT PROJECT

HOME ABOUT US COLLABORATORS WEBINARS + PUBLICATIONS UPCOMING EVENTS CONTACT US

Providing knowledge, technology, and availability of native plant
materials across the Great Basin.

www.greatbasinnpp.org
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LA T Tras Cotifnid Tasa  Type
Achilen L. Asemoeae 2 F Helerathera Caes. Asieraceae 1 F
Achnathemm P. Bmun. Pasoeas 4 G ligmna Greene Malaoeas 1 F
Agactache Clayton & Gmnoy. Lamaome 1 F lpamapsk Michx Polamaniaoeae 2 F
Agoserk Raf. fateraceae 4 F Kolern Pers. Poaceas 1 G
Allum L Lilaceae 1 F Krasheninnivowa Culderstaedt O en opod Bome 1 5
Auvsinckio Lehm. Borsginecese 3 F Loppule Moend Borasgineceas 1 F
Aguilegia L Fanuncoulacaas 1 F Lathyprus L Falbaoeae 1 F
Arenari L Cargopiylaceas 1 F Lepiium L. Bramicacae 1 F
Argowane L. PEpaver soese 1 F Lrpmiuis Hao dhet . Poaceas 3 G
Aristdn L Foaceas 1 G Ligustioum L. Aplaceas 2 F
Arkemiia L. Bsteraceas 13 5 Linum L. Linaceas 5 F
Asimgalus L Fabaceae 5 F Lomatium R, Apaceas 12 F
Atripley L Chen opod laceae 3 5 Lotus L falaceas 1 F
Balsamarhira Mt A ciemoms 3 F Lupinus L. Fabscese ] F
Blepharipappus Mook Asterscese 1 F Machasanthera Meet ATiemoede 1 F
Bromus L. Poaoeae 2 o Mentrelo L. Loassoese 3 F
Casiibela Muik = L S5mphuladaoeas 1 F Microsters grocills [Hook) Greene Pole monl scese 1 F
Chaenactk D.C. Asieraceas 3 F Muhkenberga Scheel. Poaceae 1 L]
Chamirinn Raf. ex Holul Onagraceas 1 B Namophils Mutt. Hydeophyllsces e 1 B
Chenopadim L Onemn opod lacase: 1 F Nicotiang L. Sols nedess 1 F
Chrymbhamnue Mot Agemoeae 3 5 Cwnothes L. Oragraceas 1 F
Cilorkia Pursh Onsgraoe se 1 F Packem A Liwe & D. Liwe foteaceae 1 F
Choame L. Capparaceas 2 F P:ls:.'-pr'u'n.i:\..-:w Foaorae 1 [
Colllnsio Hutt. Forophulariacess 2 F Penstemaon Schicel Somp hulariaceae? 28 F
Corpic L. Astemoeae 3 F Perideridin Rohin. Apiaceas 1
Cryptontho Lehm. &2 G. Don Borsging o se 2 B Phocelio juss. Hydrophyll scese 7 B
Cpmoptrmns Raf. Aplaceae 2 F Phioy L. Pobemonaome 1 F
Dali L. Fanaoeae 3 F Flogiabothrys Flech. B CA. Mey. Borsginscese 1
Dejphinium L Ranunculaceas 2 F Poa L. Poaceas 2 L]
Dascusaini Weebin & Beifel Bracdoaoeas 1 F Pobeniila L. Rosaoeae 2 F
Elpmuc L Poacear ] G Pradomegnona {Mevsd) A Live Poaceas 1 G
Encaligpeis (4. Gy A. Mekon Acteraceae 1 F Peomidium Rydb. Fabacene 1 F
Epiabium L Onagroeas 1 F Purhin DC. ex Polr. B caceme 4 5
Eriostrum Wooton B Ftand. Polemon] scese 1 F Rudbeckia L fsteraccas 1 F
Edcamenin ML Astoraocas 1 F Sorophulada L. Sorophularaone! 1 F
Exgemn L Asteraceas 3 F Shepherdla Murt. Elasagraceas 2 5
Erfo gon um Michs. Polygonacese a B Sphasrakea A St-HIL Mabaoras 5 B
Erfoplyllum Lag. Aster soese 1 H Spombolus 8. Br. Poaceae 1 [+
Festuo L. Poacee 1 G Tianleya Nutt . Bramicacee 2 F
Fraseca Walier Centaracme 1 F Shenobus Nui. Asiecme 1 F
Calllbrdin Foug . Asemoeas 1 F Thelypodium Endl. B assicaceas 1 F
Cilio Rulx & Pav. Polem onls oess 2 F Townsend i Mook Aster soese 1 F
Grapa Hool & rn. Chenopod Bome 1 F Viemtoum L. Litaoeas 1 F
Higeeamum L. Fahaceas 2 F \iclg L. Fabhareme 1 F
Hirbomiss Mt Aseracome 3 F Wulpla C.C. Gimel. Poaoeas 1 G
Hesperostipa (Bl Badosorth Poacme 1 [ Wrthia Mui. Asemorae 1 F

2001-2014, the Great Basin
Native Plant Project
evaluated:

- 92 genera of native plant
- 225 taxa
- 80% are forbs



The Great Basin

Total Area: 550,000 km?
Public Lands: 410,000 km?




Great Basin
Ecosystems
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Estimated probability of occupancy

Estimated probability of occupancy

Habitat restoration is lagging
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Successional
trajectories In
restoration



Introduced perennial bunchgrasses suppresses
annual exotics...

Annual grass density {individual'm'z)
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Davies et al. 2017,
Rangeland Ecology and
Management



...But introduced perennial bunchgrasses can

suppress desirable native grasses...
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Nafus et al. 2015, Rangeland Ecology and

Management



...And introduced perennial bunchgrass stands
are hard to diversify after the fact...

Trial 1 Trial 2

Seeded Plants / m
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McAdoo et al. 2017, Restoration Ecology



...But native perennials can also suppress
annual exotic grasses...

Year | 20022015

Aerial Site Drill Site

a a
304 a a a a
¥ b
20 b
0- |
30

s|eluualad
XIW-pass

=
23
acn
w207 5 @
g | a -
o 10 b a ]
O, dhed dd dbed cdgy ool | cbe bee cbe cb bl X
: 3
%30— 5
o 5 X
20 a 5%
a = O
10 bc b o
be bcdz b i 7
L ded dd|d8 dum M| s oo omm Tl G
=
30 EI;(I'I
20 ab Tbc EJT_IE,_
b b b b 8 &

b | w f f
0- —u— —— — — _— = 9_ ﬁ
ARS BLM NH NL USC ARS BLM NH NL USC

1B

Ott et al., in review for Rangeland
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MDS2

...And native seedings are more likely to
approach desired habitat conditions...

MDS1

ARS o 2000
+ BLM < 2001
* NH 402002
SR ® 2015
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| | |
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Ott and Kilkenny, unpublished data



Mean Bray-Curtis Distance from Unburned Treatment

0.84 086 0.88 0.90 092 094

0.82

Community Resemblance to Unburned (Aerial Site, All Species)

...And native seedings are more likely to
approach desired habitat conditions...
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Seed zones



Local adaptation is common in the Great Basin
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Common garden locations
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Signature 1 A Signature 2 B
Among-population variation? Trait-by-environment correlation?
i o s ] Yes [[] Authars claim "Yes" Authars claim "No" ] No
Monocot (148) | | LW [ [ (66)
Dicot (189) . I H I (95)
Lifeform i ' ; :
Forb (80) ! [ | ) | (63)
Grass (131) | § [ I [ | (64)
Shrub (92) | . T | [ | (33)
Tree (2) | ! | I (1)
Lifespan ] | !
Annual (10) | g | ] 7| | (12)
Biennial (6) | | | ; (3)
Short-lived perennial (66) ! | N i (31)
Perennial (95) | ! | 1 v | (69)
Long-lived perennial (128) | § 77 ] — | (48)
Geog. distribution | |
Widespread (118) | i [ | | ] [ (52)
Regional (149) | ) [ | i [ (74)
Narrow (35) H LSS | (33)
Endemic (3) | . I [ [ (2)
Mating system i : : |
Selfing (44) | g H ' (21)
Mixed (37) | : [ 1 | (29)
Outcrossing (224) I 1B L (111)
TOTAL (305) | : | i | (161)
0% 25% 50% 75% 100% 75% 50% 25% 0%
Percent of totzlal experiments
Signature 3 c
How often did local outperform nonlocal?
Reproductive traits (10) [ 7777 O All gardens, all times
Survival traits (24) l V77 [ All gardens, some times
Fitness index (2) _:— Some gardens, all times
Biomass (3) 777727777770 | 7, o gardens, some times

0%

25% 50% 75% B No gardens at any time

Percent of total experiments

100%

Baughman et al., in review




Seed transfer
guidelines

Species-specific

Generalized Ecological Empirical
niche (genetic)
modeling
Provisional

Quantitative Neutral
variation variation

Genecological/ Reciprocal

provenvance transplant

common garden

Bower et al. 2014. Ecological Applications,
24:913-919
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Empirical seed zones are constructed using
data from common garden studies

Grow families in a common Measure many adaptive

environment traits
Collect | : L
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many s ] R
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Traits vs source
environment

GIS

\ .

/\

Z

Combination of Variables, Primarily Growth
(4] B w N [ o [ N w

....... - ; ; ‘ ‘ ‘ ‘ :
'''''' ? 10 -8 -6 -4 -2 0 2 4 6
-0

December Minimum Temperature

St. Clair et al. 2005 Annals of Botany
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Bluebunch wheatgrass genecology/provenance study

Seed Zone Ecotype
Bl ¢ =l Eary, Narow
] 2 Small, Late, Namow
[ROCkIES] [ ] 2b Small, Late, Wie

[ 36 Medium, Eary, Wide
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[ e Large, Eary, Narow
I o Large, Early, Wide

[ 7aLarge, Late, Narow
Bl 7o Larpe, Late, Wide

Pet Cov
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[ 14 Medium. Late. Namow 17.8%
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2 3%
1.7%

11.0%
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St. Clair et al. 2013. Evolutionary Applications, 6: 933—948




Bluebunch wheatgrass genecology/provenance study
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Genetic diversity of native and source-identified populations
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Massatti et al., in review for
Evolutionary Applications



Genetic structure of native populations

Massatti et al., in review for
Evolutionary Applications



Genetic structure of native populations

Massatti et al., in review for
Evolutionary Applications
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Select appropriate sources for adaptation to future climates

Predicted and measured leaf length:width ratio
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Mean annual precipitation (mm)
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Mean growth Yrl to Yr3 (mm)
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Growth shows evidence of local adaptation
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Reproductive stalks shows evidence of local
adaptation

120 -
@ @ B Local

100 - _ ] O Not local
N _ 3
- !

HH,HH, HH Al el I

2016 Mean Reproductive stalks

N1 N3a N4 N5 N6a N6b N7b S1 S3a S4 S5 S6a S6b S7b
Common garden site

BN 2 [ + SN co FCONINEN BN 2 | + [NSE oo [NGENINZEN

Prendeville et al. unpublished



Mean filled seeds per stalk

e ol

Seed production shows evidence of local adaptation
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Prendeville et al. unpublished



G rden NeIwov‘: ? 1 g




Costs of common garden studies

Hypothetlcal Tralnlng Hours per Cumulative Field Season Cost

Technician »100,000
$80,000 —

$60,000
$40,000
$20,000
- Species 1 Species 2 Species 3

M Site Maintence M Vehicle ® Plug grow @ Technician M Training

Species 1 Species 2 Species 3




Sites with staff/personnel
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Mean annual precipitation (mm)

research sites, universities
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Bluebunch reciprocal
transplant sites with extra
infrastructure (fences)
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>

Showy goldeneye Thickleaf penstemon Douglas' dustymaiden
(Heliomeris multiflora) (Penstemon pachyphyllus) (Chaenactis douglasii)

B S R/
' / " . . I.

Hoary tansyaster Nettleleaf horsemint Yellow beeplant Globemallow
(M. canescens) (A. urticifolia) (Cleome Iuteq) (S. grossulariifolia)




Seed production



Seed vield, (kgeha™)

Relative seed yield (%)
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The importance of proper irrigation

Lomatium dissectum

2009
—-— 2010
— = 2011
— — 2012
— —- 2013
—— - 2014

== 20185

100 200

Water applied, (mm)

300

Lomatium dissectum

1 1 1

2009
—-— 2010

———— 2011
e 212
— —. 2013

— - - 2014
———=- 2015

Avg

100 200 300
Water applied plus spring precipitation (mm)

400

Shock et al. 2016, HortScience



The importance of proper irrigation

Astragalus filipes  basalt milkvetch N/A
Dalea searlsiae Searls' prairie clover Fall, Winter,
Spring
Eriogonum sulphur-flower Sorin
umbellatum buckwheat pring
Fall, Winter,
Lomatium grayi  Gray'’s biscuitroot e
Lomatium Suksdorf's 1086
suksdorfii desertparsley



M a | h e u r EX p e ri m e nt Stati 0 n Q 05sU €4 | College of Agricultural Sciences (& | Oregon AES (% Mid-Snake

Sustainable Agricultural Techniques Googl "

River Watershed Vegetation Database &

Crops 4. Best Practices 1 Weeds @ Weather & Irrigation @ - Publications Bll- Events & - About @-

Vegetation Grower 2017 Annual Extension Dealing with Sustainability
Database Resources Publications Drought Guides

The Malheur Experiment Station, located in Ontario, OR, is a branch of Oregon State Universit Agricultural Sciences. Direct
the station conducts several crop Y d publ tria sults in an Anr These trials have led to man
innovations in sustainable agricultural techniques that have greatly improved agriculture in Malheur County.

Malhuer Experiment Station: www.cropinfo.net
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