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• Dominant, widespread C4 grass

• Restoration
• Surface stabilization, erosion control, drought tolerance
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Galleta grass spans a sharp monsoon gradient

𝐌𝐨𝐧𝐬𝐨𝐨𝐧 𝐢𝐧𝐭𝐞𝐧𝐬𝐢𝐭𝐲 =
𝐌𝐨𝐧𝐬𝐨𝐨𝐧 𝐩𝐫𝐞𝐜𝐢𝐩𝐢𝐭𝐚𝐭𝐢𝐨𝐧(𝐉𝐀𝐒)

𝐀𝐧𝐧𝐮𝐚𝐥 𝐩𝐫𝐞𝐜𝐢𝐩𝐢𝐭𝐚𝐭𝐢𝐨𝐧

Galleta grass range



USDA NRCS

Galleta grass spans a sharp monsoon gradient

𝐌𝐨𝐧𝐬𝐨𝐨𝐧 𝐢𝐧𝐭𝐞𝐧𝐬𝐢𝐭𝐲 =
𝐌𝐨𝐧𝐬𝐨𝐨𝐧 𝐩𝐫𝐞𝐜𝐢𝐩𝐢𝐭𝐚𝐭𝐢𝐨𝐧(𝐉𝐀𝐒)

𝐀𝐧𝐧𝐮𝐚𝐥 𝐩𝐫𝐞𝐜𝐢𝐩𝐢𝐭𝐚𝐭𝐢𝐨𝐧

Monsoon 

Dominated

Spring 

Dominated

Galleta grass range



Do galleta grass traits and climatic sensitivity 
vary across the Southwest monsoon 

gradient?
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gradient?
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Field collections: populations sourced across 

the monsoon gradient

Same annual precipitation (~230 mm/yr), 

different monsoon intensity



Common garden experiment

2015: field collections, 

garden establishment

2016: treatment year 1

2017: treatment year 2
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4 greenhouse 

blocks

4 populations/plot

3 reps/population

Delta, UT

Moab, UT

Chaco, NM

Sevilleta, NM

3 precip. treatments/block

2 reps/treatment
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Common garden experiment





Today, focus on four traits:

Peter Lesica

Aboveground

biomass

Date of first 

flower

Number of 

inflorescences

Belowground 

biomass



H1: Traits will vary among populations.
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H1: Strong trait differentiation among 
populations.

P = 0.002*
P = 0.001*

Peter Lesica
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Populationc C`
P = 0.016*P < 0.001*
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H2: Traits will respond to precipitation 
seasonality.



n.s. P = 0.034*

Peter Lesica

H2: Traits respond to precipitation 
seasonality, but responses are weak 
or non-significant.

Spring      Inter    Monsoon

Precipitation treatment

Spring      Inter    Monsoon

Precipitation treatment

c C`

P = 0.049* n.s.
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H3: Trait responses to 
precipitation seasonality will 
vary by population.
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H3: No population-specific 
responses to precipitation 
seasonality.

n.s.
n.s.
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diversity, adaptive capacity.
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Conclusions and Implications
1. Galleta grass populations are different

3. Populations respond similarly to precipitation changes
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2. Galleta grass is resistant to changes in precipitation timing

• Long history of frequent shifts in precipitation 

timing on CO Plateau (Schwinning et al. 2008)

• ‘Adaption’ to unreliable precipitation rather 

than any one regime?

• Population source will determine traits (and 

suitability?) introduced via restoration.

• Mixed-source plantings would increase trait 

diversity, adaptive capacity.

4. Future direction: genetic sequencing: genetic basis, selection

• Not locally adapted to monsoon gradient?



Priority 1 (Energy Independence)

• Assessing a species used in mine/well pad 
restoration

Priority 2 (Shared Stewardship)

• Working with partners at CRC to conduct 
research

NSS Objective 2.1 (Genetic 

Characterization of Restoration Species)

• Informing climate- and genetic-based seed 

selection

Applications to BLM Priorities and the 
National Seed Strategy
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Future Directions

Indices of plasticity: 

population-level responses 

to precipitation treatments

Couso & Fernandez 2012
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Correlation analysis: 

underlying trait-based 

mechanisms 

RADseq sequencing: genetic 

differentiation and adaptation 

among populations

Indices of plasticity: 

population-level responses 

to precipitation treatments

Couso & Fernandez 2012

Future Directions



Name

ELEVATION 

(m)

MAT 

(°C)

MAP 

(mm)

Spring PPT 

(mm)

Monsoon PPT 

(mm)

Annual Monsoon 

Intensity 

(monsoon/MAP)

Spring + 

Monsoon

Seasonal Monsoon Intensity 

(monsoon/spr + mon)

Sevilleta (NM) 1409.1 13.9 236.3 29.9 123.7 0.52 153.6 0.81

Chaco (NM) 1869.9 9.7 229.9 40.7 94.5 0.41 135.2 0.70

Moab (UT) 1208.5 14 230.7 62.7 63.6 0.28 126.3 0.50

Delta (UT) 1384.1 9.8 211.4 65.9 47.1 0.22 113 0.42

Average 1467.9 11.9 227.1 49.8 82.2 0.36 132.0 0.61

Site

Delta Moab Chaco Sevillta
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